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THE HARLEM RIVER SPEEDWAY,

The Harlem: River Speedway, which is now within
measurable distance of cowmpletion, will show what
good engineering, coupled with a discriminating treat-
ment of the natural features of the site, can do in giv-
ing at once grace and dignity to a public work of this
magnitude ; and in this respect it should give genuine
satisfaction to the critics who have lately been calling
for a closer collaboration between the engineer and the
architect.

It is not necessary to recount the history of this
undertaking, nor call up the untoward cirecumstances
attending the first abortive attempt to carry it out.
Suffice it to say that the present Board found them-
selves confronted with a difficult problem in the shape
of a costly, incomplete, and in many respects poorly
planned and worse constructed engineering work,
which they were expected to revise and largely recon-
struct and carry to a satisfactory completion.

Elsewhere in this issue will be found a detailed de-
scription of the undertaking, in the preparation of
which we have been offered every facility by the engi-
neers in charge of the work. Our readers will be able
to judge for themnselves of the value of the modifica-
tions in the original plans which have been made by
the new Park Board. The improvements are well con-
ceived and, with one exception, well carried out ; they
will give to this handsome public work both perma-
nence and beauty, essential qualities which it would
never have possessed if carriedout on the lines of the
original plan.

It is greatly to be regretted, however, that where the
general design for the improvement of the Speedway
was so well conceived, especially in the matter of giv-
ing it landscape treatment, the methods adopted in
carrying out one of its most important features should
have been marked by such blundering and costly ex-
travagarce. Reference is made to the construction of
some miles of masonry and concrete trenches, whose
sole purpose was to hold together the necessary soil for
the planting of shade trees and shrubbery.

We are informed that this altogether unique and
original device was rendered necessary by the loose
character of the cinder filling of which the roadbed is
largely composed ; that the tide water, percolating
through the cribwork and bank, would have been liable
to wash away the planting soil, and that on the river
side of the Speedway some form of box was necessary
to hold this soil in place, and incidentally to keep the
salt water from the roots of the trees.

But the parties responsible for this work should have

% | known, as they readily might on inquiry, that where

the surface of the ground is from eight to ten feet
above mean high water, the majority of hardy trees
and shrubs will thrive perfectly well without any pre-
cautions having been taken to protect the roots from
salt water. A notable instance of this is to be found
in the trees and shrubbery of the park which was laid
out in the Fens of Boston, whose plantations are car-
ried down to water level. The result in this case speaks
for itself and shows that the alleged peril to the shade
trees of the Harlem Speedway is purely immaginary.

With regard to the possible washing away of the
loam from below, if it were Iaid in an open trench, it is
certain that the crevices of the underlying material
would soon have been filled up, and any resulting set-
tlement could have been remedied by laying fresh
mould on the surface. But admitting for the mere
sake of argument that the looseness of the surround-
ing fill made it necessary to insert some form of box to
hold the loam temporarily in place, why was this tem-
porary expedient built of solid masonry and concrete at
an enormous cost to the city. The roughest kind of
planking, loosely laid and held in place by light scant-
ling, would have served the purpose equally well, and,
indeed, for the future accommodation of the spreading
roots of the trees, infinitely better. Moreover, if the
masonry was necessary to prevent the washing of the
mould by the tidewater, why was it put in at such points
as that shownin the views on another page, where there
are ten feet of bank and ten feet of first-class cement
masonry between the planting space and the river ?
The question becoimes yet more pertinent when ap-
plied to the planting space adjoinihg the bluffs on
the inner side of the Speedway and from seventy-
five to a hundred feet distant from the river. Surely,
one would think, the soil was safe from its enemy
when sheltered behind earthworks one hundred feet
thick. But it seems not. So remorseless are the
waters of the Harlem that even where the sidewalk
has been blasted out of the solid side hill, as will be
seen from the photograph, the impregnable masonry
fort is built upon this rocky bed.

But perhaps it is the rock that is at fault, and there
is a danger lest the precious soil should percolate
through the gneiss formation of Manhattan Island !

That this amazing device should ever have been
adopted is rendered more puzzling when we reflect—
and it is evident to the veriest novice in plant culture—
that this waterproof box will defeat the very end at
which it is supposed to aim; for in winter the im-
pervious concrete floor will hold whatever surface
moisture passes down, producing decay at the roots
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such as would oceur in an ordinary flower pot that had
no hole in the bottom ; and in the hot summer months
the heated stone work will merely hasten the drying
up of the soil, and the concrete floor will prevent that
attraction of moisture from below which is the chief
object of suiface cultivation.

If the material of the roadbed was altogether unsuit-
able for the purpose, the simplest and most reasonable
course would have been to dig a trench of the same
cross section as the present box and place the mould
within it. Every benefit and none of the pernicious
features of the present suicidal device would have
been secured ; and as the trees increased in size, their
roots would have been free to reach out and take hold
of the surrounding material of the roadbed.

That the trees would grow under such circumstances
and flourish in spite of rocky surroundings and salt
water at their roots (if it ever reached them) is proved
by the size and vigor of the trees which are now
growing down to the very water’s edge on the rocks of
the adjoining bluffs.

At a moderate estimate this superfluous masonry has
cost the city from $30,000 to $40,000, and it stands there
as a menace to the growth and life of the very trees
which, forsooth, it was designed to protect. We are
informed by prominent landscape architects that a
masonry box of the size provided will dwarf the growth
of the trees and limit their life to twenty-five or thirty
years at the most—from which it is evident that the
Harlem Speedway will never be graced with the avenue
of stately timber which, presumably, it was in the
minds of the Board to provide.

_————tr—
PROPOSED PATENT LEGISLATION,

A bill (H. R. No. 3,014) for amending the patent laws
in certain particulars is pending in Congress and is now
in the hands of the House Committee on Patents,
having passed the second reading. We simply review
the nature of the proposed amendments, reserving any
comment for a future issue.

The first amendment relates to section 4,886 of the re-
vised statutes, and provides that any person may ob-
tain a patent for an invention not known or used by
others in this country before his invention or discovery
and not patented or described in this or any foreign
country before his invention or discovery thereof, or
more than two years prior to his application. The
second amendment relates to section 4,920, and pro-
vides that in an action for infringement it is a good
defense if it can be proved that the invention had been
patented or described more than two years prior to his
application for a patent.

The next amendment provides that, if the inventor
or his legal representatives or assigns shall have pa-
tented an invention in a foreign country, this shall not
be a bar to patenting in the United States, unless the
application for said foreign patent was filed more than
seven months prior to the filing of the application in
this country. This amendment fixes a term of seven
months, similar to the clause touching countries be-
yond the sea, which is embodied in the International
Convention for the Protection of Industrial Property.

The next amendinent puts into statute form the
present Patent Office rule of practice requiring action
upon an invention on the part of the applicant to take
place within six months of his last action. If the
period of six months is exceeded, the application is to
be treated as abandoned. It also provides for putting
the case in condition for final action within eighteen
months, at the end of which time the Commissioner
may require the applicant to show cause why the case
has not been more diligently prosecuted, after which
hearing he may issue an order requiring applicant to
complete his case within six months.

The bill next provides that the assignment, grant,
or conveyance of a patent shall be open to acknow-
ledgment before notaries public, United States com-
missioners, secretaries of legation and consular officers
authorized to perform notarial acts. This species of
acknowledgment is to constitute a prima facie evidence
of the transfer.

The last section limits the periods of accountings to
six years before the filing of the bill of complaint.
There is to be no recovery of profits or damages forany
infringement committed before such period. This it
will be seen is in the direction of enforcing diligence
in the protection of patent rights. The inventor has
long been held to a measure of diligence in prosecu-
tion of his claims. The proposed amendment obliges
hiimn to be vigilant in maintaining the rights awarded
him. We feel sure that the amendments will receive
careful consideration by the committee.

THE GAS EXHIBITION IN NEW YORK CITY.

On the evening of January 27 there was opened
what is said to be the first exhibition exclusively de-
voted to gas products and appliances to be held in this
country. The exhibition is being given in Madison
Square Garden, New York, by the Gas Industries Com-
pany, which was organized by parties who are inter-
ested in many gas companies of this country and the
representatives of five State gas associations.

Of course in an exhibition of this kind every source
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of light but gas is rigorously excluded, and to supply
the thousands of gas burners, and the various motors
and appliances domestic and otherwise, it was neces-
sary to lead in one 8 inch and two 6 inch gas mains for
the main floor exhibit and the various side exhibitions
shown in the basement.

The lighting of the great building is accomplished
by a dozen large crowns of gas light suspended from
the roof, and by two continuous lines of light which
completely encircle the building, the upper line being
placed on the gallery front and the lower line on the
balcony front. The latter effect is particularly beauti-
ful ; the jets being arranged in clusters of seven in
frosted globes, and arranged in the position common
in the seven-candle candelabra of the cathedrals. The
illumination is further assisted by the myriad lights
of the various exhibits, in the center of which and
dominating them allis the lofty, spire-like tower erected
by the Tiffany Glass and Decorating Company, of New
York, from the designs of Mr. Louis C. Tiffany.

The tower, soaring 60 feet in the air, the height of a
five story building, is composed of eight sections, repre-
senting as many periods in the development of the gas
illuzninating industry. All of these divisions, rising
one out of the other, diminishing in size as they
ascend, are ornamented with arches, crockets, finials
and canopies, all on purely Gothic lines. Colored
glass is worked in here and there throughout the
entire construction. The pinnacle, of® this tabernacle
of light, the section representing the decade of 1816,
is of yellow, passing into a deeper yellow at the com-
mencement of the section which stands for 1836, then
passing into an orange, and from an orange to a light
red, and from a deep red into a blue.

On the exterior of the construction there are 2,251
lights, while on the interior there are 688 lights, and
all arranged so as to forin part of the ornament and
to illuminate the various colored glasses, and throw
the colors upon jets, fountains and showers of water
which are flowing through the tower, the water finally
passing into steam, escapes from the upper section,
and in its turn catches the reflection of the various
colors of the glass.

On entering the Garden the most conspicuous ex-
hibit is that of the Welsbach Light Company. Itisin
two parts, the booths standing on each side of the main
aisle. Like the tower, they are from designs by
Mr. Tiffany. The walls consist of an open framework
which contains groups of mammoth gilded torches,
whose flame consists of a bunch of thirty-one or fifty-
two Welsbach lights. Adjoining the right hand booth
is the exhibit of the Welsbach Street Lighting Com-
pany, in which a large number of street lamps of
various and generally artistic design are shown. The
Welsbach light is, as was to be expected, abundantly in
evidence, and its ability to give at once asoft and
powerful illumination is seen to good advantage in all
parts of the exhibition.

Undoubtedly the most complete and creditable ex-
hibit is that shown by the United Gas Improvement
Company, of Philadelphia, which contains a complete
model plant for the manufacture of water gas. The
company also shows an historical exhibit, in which is
traced the evolution of the water gas process, and
close at hand is a rack showing the fractional distilla-
tion of gas-making oils. In addition to the model
above mentioned, the exhibit contains a full-size water
gas producing plant consisting of a generator, car-
bureter, superheater, oil heater, scrubber and con-
denser, oil pumps, blower, and every detailof this in-
teresting process. In a smaller exhibit of the same
firm will be found a complete analytical laboratory for
the analysis of gases, a bar photometer for determina-
tion of candle power, and a meter prover.

The E. P. Gleason Company, who claim to have
made the first brass gas burner manufactured in
America, show a handsome assortment of gas fixtures,
from the simplest burners to full sized street and hall
lamps resplendent in polished metal and colored glass.
Near at hand is the stand of the Continental Iron
Works, where three gas gate valves, ten, fifteen and
twenty five inches in diameter, are shown, which are
fitted with a double screw that enables the valve to be
opened and shut with greater speed. An excellent de-
sign of self-closing mouthpiece for gas retorts is shown
side by side with one of the old type. The old mouth-
piece consisted of a separate plate, which was held in
place by a screw operating through a cross bar held in
hooks attached to the mouth of the retort. The joint
was made with lime, and considerable time was occu-
pied in the operation. The new mouthpiece is swung
open on a side hinge, and the joint is formed by mak-
ing a coned face to the door and its seating.

Gas engines are shown by the Pennsylvania Iron
Works Company, known as the makers of the ‘‘ Globe ’
engine ; by Fairbanks, Morse & Company and others.
The Safety Car Heating and Lighting Company show
Pintsch compressors, buoy lights, ete., and other ex-
hibits worthy of special notice are those of William
M. Crane & Company, the Parker Russel Mining and
Manufacturing Company, and Hartlett, Hayward &
Company.

Taken altogether, the exhibition is well calculated to

impress the public with the vast extent of the gas in-
dustry and the high degree of perfection which has
been reached, both in its manufacture and application
to industrial and domestic purposes.

It is shown in operation in every imaginable kind of
stove, whether for cooking or heating, and some very
tasteful designs of radiators are exhibited. The gas
motors range in size from diminutive engines, suitable
for light household work or the amateur workshop, up
to the powerful machine for shop use.

The basement has been given up for supplementary
exhibits, such as from their nature could not be ac-
commodated on the main floor. Conspicuous among
these is a full sizedrepresentation of a coalmine, com-
plete with tracks, coal trucks, and the various appli-
ances used in up-to-date mining. The concert hall is
used as a lecture room, in which the householder will
be startled with facts and figures going to show the
wastefulness of cooking by coal and the net saving
per year to be realized by using the more cleanly and
economical gas stove.

THE STEAM TRIALS OF THE LARGEST CRUISER IN
THE WORLD.

The great English cruiser Terrible, a sister ship to
the Powerful, the details of whose trial trip were given
in our issue of January 2, has also completed her trials
and has shown very excellent results, maintaining 224
knots on a four hours’ trial. She was built from the
same plans as her predecessor, and is in every way
identical except that the propellers of the Powerful are
made of Admiralty gun metal, and those of the Ter-
rible of manganese bronze ; by using which it became
possible to reduce the thickness of the blades consider
ably and give their surfaces a fine polish, thereby con-
siderably reducing the loss due to propeller resistance
proper.

These two magnificent ships are of such exceptional
size and power that they have attracted widespread
attention, and the interest has been increased by the
fact that they were to be'equipped entirely with. water
tube boilers, whose aggregate horse power was to be
25,000. They are the first war ships to exceed a length
of 500 feet, and they are built in agreement with
the tendency of naval designers to increase the all
around dimensions of naval vessels, and especially
that of length. The Russian cruiser Rurik was the
first to reach the limit of 400 feet, and she was followed
by the United Statescruisers Columbia and Minne-
apolis with a length of 412 feet.

The Powerful and the Terrible are 538 feet long, 71
feet beam and 43 feet 4 inches in depth to the upper
deck. Their displacementis 14,200 tons and designed
speed 22 knots. On a four hours’ trial against a head
sea the Powerful averaged 21'8 knots an hour, and on
her recent trials the Terrible made 22'4 knots. They
have a complete protective deck from 3 to 6 inches
thick, which is reinforced with many feet of coal pro-
tection. The armament consists of two 9-2 inch guns
mounted in barbettes, twelve 6 inch quick-firing guns,
twelve 3 pounders and nine machine guns. There are
four torpedo tubes.

At the launch of the Terrible it was stated by her
builders that she was designed for the purpose of being
able to maintain a continuous rate of high speed at sea
in any weather. She was to be capable of catching
the largest and swiftest ocean steamers, and it was con-
sidered that the only way to insure this result was to
give her the great length, weight and power of an At-
lantic liner. Experience has shown that in heavy
weather the longer and larger ship will maintain the
best rate of speed, other things being equal. Her
greater momentum will cause her to be less affected by
the concussion of the waves, and her greater free-
board will carry her over the seas with a dry deck.

In the first of the trials of the Terrible, 14 of the
Belleville boilers out of the 48 were used. The horse
power was 5,000, coal consumption 227 pounds per
indicated horse power hour, and the corresponding
speed 13'3 knots. The trial at 18,000 horse power lasted
for 30 consecutive hours. The coal consumption was
17 pound per horse power hour and the mean speed
was 21 knots per hour, which, considering that she was
only working up to about 70 per cent of her maximum
power, was an exceptionally fine performance. In the
four hours’ fuil power trial the steam pressure in the
boilers was 2296 pounds per square inch, the mean
vacuum in the condensers 26 inches, the mean revolu-
tions 112 per minute, and the indicated horse power
25,572, the mean speed being 22°4 knots an hour.

The enormous coal supply—3,000 tons—carried by
these ships would enable them to travel 4,200 knots at
a speed of 21 knots an hour.

—_—— - ——
The Chicago Bicycle Show.,

The bicycle exhibition which was held at the Coli-
seum, at Chicago, last week, shows that in the ma-
jority of machines no radical changes have been made,
although many new ideas have been incorporated in
the structure of the wheel. It must be said, however,
that these changes have very largely been introduced
by the smaller and less known manufacturers. In
general, the wheels are slightly heavier than last year,
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very few being shown which weigh less than twenty
pounds. The frames are practically the same as those
used in last year’s model. Many of them have in-
genious flush joints. The treads are narrower and
hubs are larger as a rule. The improvement in the
bearings is most noticeable, a large percentage of the
wheels being dust proof or nearly so. They are fitted
in many cases with ball retaining devices, the balls
themselves are larger and the cones are constructed so
that the friction is reduced. The crank hanger has
a greater drop than last year, and the tendency
seems to be toward the simplification of both erank
and sprocket. There seems to be a desire on the part
of many makers to return to the old form of crank
construction, the round crank apparently giving way
to the square crank. The easily detachable sprockets
and movable bearings are much in evidence. Many of
the exhibition wheels are provided with gear cases.
Adjustable handle bars still seem to retain their popu-
larity and a number of different grips are on exhibi-
tion. The wooden handle bar is also popular.

The desirability of large tires seems to have been de-
monstrated by the season just passed, and they are
provided for in many of the new wheels by propor-
tionately large fork side clearings. A number of punc-
ture proof and non-slipping tires are exhibited.

Tandems and other combination machines are shown
in considerable variety, and one of the novelties is the
hydrocycle designed for use on the water. Among
the sundries, of which there are a large number, lamps
are specially noticeable. An acetylene gas lamp is
shown, as well as a number of electrical lamps. All
kinds of oil and vapor lamps are exhibited, but there
are few radical improvements.

—_—— 4 ———— ———
The Discharge of the St. Lawrence,

Professor C. H. McLeod, of the McGill University,
Montreal, has recently conducted an inquiry as to the
discharge of the St. Lawrence River some forty miles
below Montreal. The level of the St. Lawrence has
been falling for some years past, and last year reached
a point below all existing records. It was therefore of
interest to ascertain what was .the corresponding
change in the discharge as ascertained some ten years
ago by Mr. Sproule for the Montreal Flood Commis-
sion. The section of river selected for the experiments
was 3,000 feet long, the width being about the same.
A series of tube floats were prepared, ranging from 2
feet to 42 feet 6 inches in length, and the time taken
for each to cover the full course of 3,000 feet noted.
The path of each float was traced by taking numerous
observations of its position, and in all cases proved to
be very regular. The cross section of the stream at
the time of Mr. Sproule’s experiments worked out to
115,298 square feet, and the discharge to 311,101 cubic
feet per second. The lowering of the water level in
Professor McLeod’s experiments had reduced this to
105,432 square feet, and the discharge to 216,621 cubic
feet per second. These latter experiments were, how-
ever, made in November, when the water stood 10
inches higher than at the end of October, so that ap-
parently the minimum discharge would be about
196,000 cubic feet per second. From the above, it
would appear that the mean volocity of the stream is
about 206 feet per second, and from this it follows that
the energy stored in the water passing per second is no
less than 895,000 foot pounds per second at the time of
Professor McLeod’s observations. This would be
equivalent to over 1,600 horse power, but, of course,
there is no possibility of ever utilizing industrially the
flow of such a streain.—Engineering.

—_— et
An Improved Bunsen Gas Burner.

Dr. K. Bierbach, of Berlin, has made a material
modification of the ordinary Bunsen burner, says the
Progressive Age. The Bunsen burners now in use
suffer from too great rigidity of form, which makes it
impossible to use the burner for certain purposes. A
lateral heating of apparatus can be accomplished bv
the ordinary Bunsen burner with difficulty only, while
in some cases it is entirely out of the question. Yet it
is frequently a necessity, for instance, in the distilling
of liquids possessing a very high boiling point, or of
those which are violently agitated by boiling ; or it is
desirable for other reasons to place the burner not
under but beside the apparatus. The improved burner
is so constructed that its flame can be moved in every
direction like the stream of a fire engine. The burner
consists of a mixing tube for gas and air bent in a right
angle so as to form a long shank and a shorter one.
The long shank is so arranged in a ring provided with
a screw that it can be turned and moved in the ring.
The ring can be turned around the axle of a vertical
joint which rests upon a flat plate-shaped foot. By
this triple action the knee tube can be put into any
position desired and the mixture of gas and air can be
conducted through it in both directions by means of
an adjustable rubber tube. When the gas is con-
ducted through the lower shank the burner can be
placed under the lowest apparatus, when it flows into
the shorter shank the position of an ordinary Bunsen
burner is obtained ; by inclining it lateral heating can
be accomplished.
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ALL WROUGHT STEEL PULLEYS,

The illustration represents the construction of pul-
leys entirely of what is generally known as mild steel,
no castings or forgings of any kind being used. The
various parts of the pulley are cut from the material in
sheet form, and then pressed into the required shapes
and assembled into the finished pulley, all being ac-
complished by machinery of special design and which,
though of great original cost and variety, is most
efficient and economical in its operation, producing
without turning, boring, grinding, or other machine
shop practice and without hand labor, a true running
pulley of perfect balance. The high tensile resistance
and ductility of the steel used enables the construction
of a pulley about one-third the weight of one made of
cast iron, and, in fact, the steel pulley is lighter in
average weight than the wood pulley commonly used.
The pulley shown is what is ordinarily known as a
split pulley, clamping firmly on the shaft with sufficient

A WROUGHT STEEL BELT PULLEY.

compression to transmit as much power as is possible
to carry with the heaviest belt practicable, and its con-
struction permits of the use of keys when required in
special cases. Fig. 1 shows the pulley in side view and
Fig. 2 is an interior view of one-half of the pulley, the
other half being removed.

This improvement has been patented in the United
States and foreign countries by Thomas Corscadon, of
New Britain, Conn., and is being introduced by the
American Pulley Company, George V. Cresson presi-
dent, Eighteenth and Hamilton Streets, Philadelphia,
who have fitted their factory with the machinery and
tools necessary for its manufacture.

The pulley consists of the rim portions rolled at outer
edges,which are made round and smooth, avoiding cut-
ting the belt or hands of the mechanic when throwing
belts on or off. The middle portion of the rim is form-
ed into a deep flange extending entirely around inner
periphery of rim, and, with the rolled edges, making
with a minimum thickness of metal an exceedingly
strong and true rim. The double spoke arms are
greatly stiffened with deep corrugations through their
entire length, and in combination with the double
arms make the spider of the pulley of great strength
and rigidity. The spoke arms are of the same piece of
metal with the hub portion thereof, and the hub
clamps encircle the hub portion of the arms, binding
them firmly to the hub shells which form the bearing
for the pulley on the shaft, all being riveted strongly
together and making a pulley of excessive strength for
its weight and impossible to break accidentally or by
running at high speed, certainly many times greater
than is practicable or safe with the cast-iron pulley.
The steel of which the pulley is made has a smooth
surface and is rolled accurately to gage, the rim face
being highly polished. The interior surfaces of the
pulleys are well painted and rim face lacquered, pre-
venting rust by accidental wetting in shipment or
dampness in warehouse. By means of steel bushings
the pulleys are made interchangeable to fit different
diameters of shafts, and their light weight on ware-
house floors and minimum of fire risk make them espe-
cially adapted to be carried in stock by dealers.

—_—— 4 —
Hunting with a Mirror.

A taxidermist at Northwood, N. Y., says the New
York Sun, has been making experiments as to the effect
of light reflected in a bird’s eyes. A glass seven or
eight inches in diameter has been found most service-
able. The antics of blue jays are remarkable when
the light strikes them as they sit in the shadow of an

evergreen tree. They jump to another branch and try
to look into the light, but they have to turn away,
as the light dazzles them. Then they fly around
the reflector, but after practice one is able to keep the
light always on them, and the birds not infrequently
come within reach of a man’s hand. A rutfed grouse
gives a startled look when the light strikes it. Then
up it jumps, and away it goes. Hawks, too, are usu-

ally startled or annoyed so that they fly off. Wood-|

peckers don’t seem to mind it at all. Rabbits blink
and stare at a glass for a while, then go around a
stump, and sit up again, as if waiting for the light to
play tag with thew.

—_—— -

SETTING NEW TIRES AND RESETTING LOUSE TIRES
COLD WITHOUT TAKING O0T THE TIRE BOLTS.

The inventor of the machine represented in the ac-
companying illustration first conceived the idea of set-
ting tires ‘ cold ” in 1867, and his first patent therefor
was issued in 1870. The machine had a pliable steel band
drawn around the wheel by a screw, much like tight-
ening a girth around a horse, and set light tires very
well, many of the machines being still in use. They
weremanufactured by the Mowry Axleand Machine Co.,
Norwich, Conn. In 1888 a hub bander was put on the
market, having twelve radially moving dies actuated
by toggle joint levers and a steam cylinder, and a tire
setter was then built on the same principle, which did
well for light tires. 'The inventor, Mr. J. B. West, of
Rochester, N. Y., then proceeded to develop the ma-
chine shown in the engraving, in which are eighteen
hydraulic rams in a cirele surrounded by a heavy weld-
less steel ring, with suitable bed casting, oil being used
instead of water in the rams, and a three-throw puimnp
giving a maximum pressure of a thousand tons. The
rams act upon a corresponding series of segmental
blocks of cast iron for simaller wheels, forcing them in
radially as the pressure is applied, the wooden wheel
being placed withinthe rams and the tire passed loosely
over it. The pistons are set to work by simply opening
a valve, and an automatic trip gage operated by the
dishing of the wheel stops the machine when each
wheel has just the right dish. A screw can be used to
hold the hub down on old wheels that are inclined to
dish too much. Hundreds of these machines have been
sold, and nearly a dozen patents have been taken out
by its inventor since 1890 on various improvements con-
nected therewith, including one hand machine actuated
by screws for light and one for heavier tires operated by
a hand hydraulic pump. In 1894 permission was reluct-
antly given to set up a machine for trial in a wagon
shop on Camberwell Road, London, England; butafter
one day’s use the proprietors bought the machine, and
the English patent was subsequently sold and a plant
established to build the machines in London, since
which the same syndicate has bought the patents for
twenty-four countries. The machines have since been
largely sold in most European countries and in South
America. It is proved that more durable, truer and
rounder wheels, with a stiffer, tougher and better tire,
are made by this machine than is possible by any other
method. The effects of the compression on Bessemer
steel are indicated by two pieces from the same bar
that were tested by Riehle Brothers, of Philadelphia,
one that had been upset four per cent of its length by
the tire setter proving to be about thirty-eight per cent
stiffer and fourteen per cent superior in tensile strength
to the piece that was not upset. The inventor has re-
cently constructed a much heavier machine that has
set steel tires on car wheels which has proved satisfac-
tory on heavy wheels for steam roads. The machine
weighs nearly twenty tons and is capable of exerting a
maximum pressure of about ten thousand tons.

AN EXTENSION LADDER AND WINDOW JACK.

A device of simple construction which may be used
interchangeably as an ordinary step ladder or exten-
sion ladder, or as a conveniently arranged bracket
platform support, to facilitate cleaning the outside of
windows, is shown in the accompanying illustration.
The improvement has been patented by John M. Pugh,
of Reno, Nevada, Fig. 1 showing it as an extension
ladder, Fig. 2 as a step ladder, and Fig. 8 as a
window bracket. At the upper end of the bottom

ki |

PUGH'S EXTENSION LADDER AND WINDOW JACK.

section is pivoted a bracesection, which may be moved
up in alignment with the first section to form an
extension ladder, the upper section then resting on
blocks on the outer faces of the side pieces of the lower
section. On these blocks are also pivoted notched
curved braces, the notches engaging pins in a guide-
way on the brace section, whereby the sections may be
adjusted as a step ladder or to forin a window bracket.
To adapt the ladder to the latter use, there are
notched shoes, adapted to engage a window sill, near
the lower ends of the lower side pieces, and the upper
step is made in two hinged pieces, one folding on the
other and pivotally connected by links with braces,
whereby the two pieces of the step may be adjusted
side by side on the side pieces of the bottom section to
form a platform for a person to stand on, the curved
braces being adjusted to hold the brace section in
proper supporting position.

‘The of Early Rising.

Yet another venerable superstition has met its doom
at the hands of the irrepressible ‘‘ scientist,” says the
London World. Until now people have been content
to accept, if not to act upon, the theory that early ris-
ing—in conjunction, of course, with a correspondingly
early habit of going to bed—is conducive not only to
wealth and wisdom, but also to health. Indeed, a
familiar rhymed adage protests as much in so many
words. But, like many another primitive belief, it has
been ruthlessly shattered by the scientific iconoclasts,
one of whom now claims to have discovered that people
who get up early go mad much more readily than
others. In support of his theory he points to the un-
doubted prevalence of insanity among those engaged
in agricultural pursuits. Though it is sad to see a
time-honored doctrine thus exploded, one is disposed
to favor the new opinion at the expense of the old. In
any case, there can be no harm in being on the safe
side, and, after all, it is so easy not to get up early.

Danger

WEST'S HYDRAULIC TIRE COMPRESSOR.
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Rapid Firing at Home and Abroad.

An English officer on Indian service, who recently
spent his holiday in the Alps with the special object of
reporting on the comparative efficiency of French and
Italian batteries with regard to English, had no hesi-
tation in deciding, says the Admiralty and Horse
Guards Gazette, that in rapidity of fire and general
smartness our men and mountain guns were ahead of
both countries. There were some points of special
excellence about both corps, and with regard to the
Italians one fact may be noted. The men were trained

and accustomed to carry the component parts of the

gun themselves; but in accuracy of fire as well as
rapidity, and with regard to the general smartness of
the men themselves, he would have had no doubt in
putting our own mountain batteries into competition
with either French or Italian. But the high standard
of merit attained with regard to accuracy relates exclu-
sively to stationary objects, and it is felt that the
results attained at the ranges might be easily falsified
on the field of battle against moving objects, and
especially against the rapid movements of cavalry. At
the present moment there is no place in India where
firing at moving objects can be practiced, and even in
England it is only quite recently that the simple mov-
ing target on a pair of rails has been established at
Okehampton. Even there the target is never moved
at anything approaching the rate at which cavalry
would charge, and, moreover, the object fired at moves
across the horizon instead of toward the guns them-
selves, as would be the case with cavalry in real war.

THE HORTON FIRE LADDER APPARATUS.

The accompanying illustrations represent a fire ladder |
apparatus designed to combine the advantages of the

ordinary hand ladder truek, a main extension ladder
useful at high buildings, and a substantial water tower,

the entire apparatus being of much less weight than has

been heretofore deemed feasible. It is claimed that the
truck and an 85 foot ladder built on this plan will not
weigh over 7,000 pounds, as against a weight of over
12,000 pounds for the same extension in the ladders
hitherto most approved. In the improved ladder,
also, the steering wheel may be dispensed with, as the
distance between the hind and fore wheels is only about
14 feet. The improvement is the invention of William
J. Horton, of Halifax, N. S., Canada, and is being in-
troduced by the Horton Fire Ladder Company (Lim-
ited), of that city, patents having been obtained there-
on in the United States, Canada, Great Britain, France
and Germany. The ladder platform is connected to
the main frame of the truck by a rocking yoke swiv-
eled to swing horizontally, enabling the platform
with its raised or partly raised ladder to be turned

THE HURTON FIRE LADDER EXTENDED VERTICALLY.

one-quarter around and then tilted to the ground
on one side, the ground end of the tilted plat-
form being then adjusted by side levers, as is also the
lateral adjustment of the upper portion of the main
ladder. By this means a solid foundation is obtained
and the weight is taken off the truck, which then
forms an anchor. The mechanism for raising and
bracing the ladder comprises principally a pair of
screws having nuts which are coupled by connecting
rods to opposite sides of the pivoted ladder, as shown
in one of the views, the ladder-raising screws being
fitted in front thrust bearings held to the platform

THE HORTON FIRE LADDER ELEVATING 'MECHANISM.

sides and in rear metal plate bearings which form the
back end of the ladder platform, large gear wheels en-
gaging pinions fixed on the screws, and the gear
wheels being rotated by a crank turned by the firemen
on the rear step of the platform. The drum, wire rope
and pulley mechanism, for extending the upper or fly
ladder, is also operated from the platformn, the upper
ladder being extended as desired and safely held, or
again lowered after use, by operating the drum. Sock-
ets in the side bars of the ladder sections carry bracket
forks in which the hose may be placed to assist or re-
lieve firemen on the ladder, enabling them to direct
the streain to the best advantage, and the hose may
be raised as the ladder is raised to any required height.
It is claimed that this ladder can be raised by four men
in less time than other ladders can be raised by eight
or ten men.

O

Method of Coating Paper with Emulsions,

A correspondent in Photography describes the fol-
lowing plan of coating paper with emulsions: The
coating of paper with emulsion in a liquid state is
attended with such difficulties as unequal expansion of
the paper, and the too rapid solidification of the emul-
sion into lumnps or waves. The following method (due
to White) coats the paper with the cold and solidified
emulsion, and then produces an even coating by appli-
cation of a very gentle heat, just sufficient to melt the
emulsion. The apparatus required is very simple: it
consists of a zine or tin reservoir of hot water, in see-
tion of quadrant shape. Two openings at the top
allow of hot water being poured in. The back, sides,
and bottom of the reservoir should be covered with
felt. It is not necessary to keep a light burning under-
neath, for when once filled with hot water the appara-
tus suffices to prepare 300 to 400 feet of paper. To the
upper part of the back of this apparatus is fixed a
perfectly horizontal board, about 2 feet wide and 8 feet
to 10 feet long, and to the lower end of the reservoir a
similar board is attached. The lower board is used for
applying the cold emulsion to the paper, and the upper
board for smoothing and solidifying the same. The
paper to be coated is generally 22 inches broad, and in
lengths of 8 feet to 10 feet (these are convenient dimen-
sions). Proceed now as follows : Lay one piece of paper
on the lower board, take the emulsion, either in lumps
or pressed through canvas, and by means of a stiff
bristle brush (one about 8 inches broad, similar to the
tool used by bookbinders) work the mess as a paper
hanger does his paste. By skillful working of the
brush a coating quite flat and free from lumps can be
given. Now take one end and steadily and regularly
(though fairly quickly) draw it over the central reser-
voir containing the hot water. The slightest contact
with the warmed surface is sufficient to make the emul-
sion flow, and it naturally solidifies, the more quickly
the less heat is employed. When it has reached the
other board it is allowed to remain lying until the next
piece is coated with emulsion. It can then be hung in
adrying chamber to dry. It is ilnportant to note that
just sufficient heat should be applied as will melt the
emulsion. Delay or too long contact of the paper with
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|| David.’
| | stairs are identical with those mmentioned by Nehemiah,

| ter.

the hot zinc removes the solution partly from the
paper, and causes undulating marks, such as are seen
in badly prepared albumen papers.

G

Recent Discoveries in Palestine.

The Quarterly Statement of the Palestine Explora-
tion Fund, in noticing some recent discoveries by the
society’s officers, says: ‘‘ Dr. Bliss’ excavations in the
Tyropeeon Valley have brought to light a very remark-
able stone stairway, forming part of a road leading
down from the city past the Pool of Siloam. This
stairway is 24 feet broad, and on its eastern side is a
parapet, apparently constructed to prevent passengers
falling over the scarp which exists there. The steps
are thirty-four in number, so far as discovered. They
are about 7 inches in height, and are arranged in a
system of wide and narrow treads alternately, the wide
treads measuring between 4 feet and 5 feet in breadth,
and the narrow ones about 1l4 feet. The stones com-
posing these stairs are well jointed and finely polished
by footwear. It is impossible not to be reminded by

|| this important discovery of the statement in Nehemiah
| | iii, 15, that Shallun repaired the gate of the fountain,

the wall of the Pool of Siloamn, by the King’s Garden.
‘and unto the stairs that go down from the city of
It is not suggested that these newly discovered

but possibly they may be on the same site. Also
another paved roadway leading down from the city

1 has been discovered near the top of the hill, a little

east of David’s Tomb, and apparently continuous with
the long street which runs through the city from the
Damascus Gate and traverses the present Jewish quar-
In its width, in its curb on either side, in the size
and appearance of its slabs, and in its inclination, this

|| street resembles the one found in the Tyropeeon Val-

ley. Studentsof Jerusalem topography have long been
of opinion that such aroadway existed in this situa-
tion. 'The main thoroughfares of a city are apt to
remain in the same spot from age to age, and it has
always been thought probable that the great central
street of the Holy City was continued further south
than the present wall. Of quite special interest is the
rock tomb near the Tombs of the Kings described by
Mr. Dickie. It is the only rock tomb with a vertical
shaft which has yet been discovered in South Pales-
tine.”

A NOVEL PNEUMATIC TIRE.,

The illustration represents a tire having a novel form
of protective shield, designed for application to a single
or double tire, without in any manner detracting from
its resiliency. Fig. 1 shows a section of a tire on which
the improvement is applied, and Fig. 2 a portion of an
outer and an inner tire and an enlarged section through
the shield. A patent has been issued for this inven-
tion to Joseph F. Dolles, of Chester, Ill. The shield is
placed next the inner face of the outer tire at its tread
portion, and between this tire and the tread section of
theinner tire when used with an inner tire, and consists
practically of a diaphragm of canvas to which are at-
tached a number of endless bands of very light spring
steel. The bands are placed along the inner as well
as the outer face of the body of the diaphragm, there
being preferably a central wide band and two nar-
rower bands near the side edges, the sides of the inner
bands extending over upon the body portion of the

DOLLES’

BICYCLE TIRE

outer bands. Each of the bands has a rib along its
sides, the ribs being bent over on the slightly convexed
outer faces of the bands, and the bands are so over-
lapped as to make it difficult for any sharp object pierc-
ing the outer tire to pass between the inner and outer
bands where they connect. The diaphragm or shield is
made air tight when used with a single tube tire, and
may be secured to the sides of the outer tube in any
approved manner, or the canvas may be woven in to
form an integral portion of the outer tube. The im-
provement is designed to add but little to the weight
of the tire and not to stiffen it or in any way mar its ap-
pearance.
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The Ravages of Consumption in New York.

The Health Board of New York City considered, on
January 12, a report on tuberculosis made by Dr.
Hermann M. Biggs, its pathological expert; Dr. T.
Mitchell Prudden, consulting pathologist, and Commis-
sioner George B. Fowler. The report recommends the
establishiment of a hospital where cases of consump-
tion can be treated separately.

After saying that in the last twelve years there has
been a reduction in this city in the mortality from
tubercular diseases of over 30 per cent, the report
shows how deadly consumption still is:

‘“During the past year nearly 9,000 cases of tuber-
culosis were reported to this department and nearly
6,000 deaths resulted fromn this disease. Itis conserva-
tively estimated that at least 20,000 cases of well
developed and recognized pulmonary tuberculosis now
exist in this city, and an additional large number of
obscure and incipient forms of the disease. A very large
proportion of the former cases constitute more or less
dangerous centers for infection, the degree of danger
depending in each instance upon the intelligence
and care which are exercised in the destruction of the
expectoration.” It may be safely assumed that from
the failure to safely dispose of the sputumn of con-
sumptives, from thirty to fifty inhabitants of this city
daily become infected by tuberculosis, and of these
about one-half later die from the disease. All this
suffering and death, in view of modern scientific know-
ledge, we know to be largely preventable by the effi-
cient enforcement of simple, well understood, and
easily applied methods of cleanliness, disinfection
and isolation.

‘““The knowledge now at command regarding the
methodsof extension of{pulinonary tuberculosis entirely
justifies the belief that its ravages can as certainly
be limited by proper sanitary control and appropriate
treatment as can other infectious diseases, more acute,
more dramatie, and more readily communicated, but
at the same time far less prevalent, less fatal,
and incomparably less important to the welfare of
the community.

“From the beginning of this work the officialsof
this department have encountered, in the utter lack of
pnroperfacilities for the care of consumptives, an obstacle
to practical success so great and sodisheartening that we
feel impelled to urge our conviction that the grave re-
sponsibilities which rest upon the Health Department
in this mmatter cannot longer be adequately sustained
without the immediate establishment, under its direct
control, of a hospital for the care and treatment of
this disease. No week passes in which the officials of
this department do not encounter many instances
in which the members of many households, numer-
ous inmates of crowded tenement houses, employes
in dusty and ill-ventilated workshops, and many
others are exposed to imminent peril from vietims
of this disease, to whom either the doors of our
overcrowded public institutions are closed or who
reject all proffered assistance and instruction and,
from ignorance, indifference, or inability through weak-
ness due to the disease, scatter infectious material
broadecast, and thus diminish their own chances for
recovery and imperil the health and safety of others.
In such cases the sanitary suggestions of the Health
Department inspectors are now futile, and effective
action impossible. We are convinced that no other
factor is so potent to-day in perpetuating that ominous
death list from pulmonary tuberculosis as the lack
of proper facilities for the care of the poor of this city
stricken with this malady.

‘““The best medical opinion forbids that persons
suffering from pulmonary tuberculosis be treated in
association with other classes of casesin the general
medical wards of general hospitals. This opinion is
based on the daily observation that comsumptives,
when occupying hospital wards in common with other
classes of cases, not only constitute a serious source of
danger to other patients, but that they are themselves
placed under peculiarly unfavorable conditions. This
is an opinion which the former action of this board
has done much to establish and extend. It has very
properly resulted in the exclusion to a large extent.of
persons suffering from this disease from many of the
general hospitals to which they were formerly
admitted. . . .

‘‘As the Health Department has already declared its
conviction that pulmonary tuberculosis is a com-
municable disease, and has taken steps looking toward
its prevention, and as the information at hand shows
that it is far more fatal than any other communicable
disease with which the board has to deal, and destroys
each year more lives than all the other communicable
diseases together, it would seem self-evident that some
efficient and far-reaching measures should be at once
adopted to protect the inhabitants of this city from
its further ravages. .

‘“We would, therefore, respectfully recommend :

‘“First—That such action be taken by the Health
Board as seems necessary and proper to at once secure
the provision of hospital accommodations, under its
charge, for the care of the poor suffering from pulino-
nary tuberculosis, who, as active sources of danger

to the community,
supervision.

‘“Second—That an amendment be made to the sani-
tary code declaring that tuberculosis be officially
considered a communicable disease, and formulating
regulations under which its sanitary surveillance shall
be exercised.

“Third—That all institutions in this ecity which
admit and treat cases of pulmonary tuberculosis be
subjected to regular and systematic inspection by
officials of this board, and that specific regulations be
established for the conduct of such institutions, in
accord with the proposed amendment to the Sanitary
Code.

‘“Fourth—That the scope of the measures designed
for the education of the people in regard to the nature
of pulmonary tuberculosis, and the methods to be
taken for its prevention, be enlarged and a closer sani-
tary supervision be maintained over individuals suffer-
ing from this disease in the densely populated tene-
ment districts, and in the crowded workshops and
public buildings of this city.”

The Ways of the Druids.*

The Druids considered no plant more sacred than the
mistletoe, and the tree on which it grew, provided it
was an oak. They chose groves consisting of oak trees
only, and did not perform any religious ceremony with-
out using the foliage of that tree, for they believed that
everything which grew upon the oak was sent from
heaven, and was a sign that the tree was chosen by
God himself. But, as a matter of fact, the mistletoe
was rarely found growing upon the oak, and when it
was so discovered they repaired to the spot with great
religious pomp. To begin with, they chose the sixth
day of the moon, which was the first day of their
month, their year, and their cycle of thirty years,
because the moon has then considerable influence,
though not as yet half full. They called the mistletoe
in their language ‘‘all healing.” When they had duly
prepared sacrifices and a religious banquet beneath
the tree, they led up to it two white bulls (of the same
breed possibly as those now preserved at Chillingham
Castle), whose horns were then for the first time bound.
Then a priest, clad in a white vestment, climbed the
tree and with a golden reaping hook cut the mistletoe,
which was received in a white sagumn (a Celtic term,
apparently, for a cloak), after which they sacrificed the
victims, praying that God would make His own gift
prosperous to those to whom He had given it. They
believed that fecundity was granted to every sterile
animal that drank a decoction of this plant, and that
it was an antidote for all kinds of poison. (Pliny, 16,
95.)

The Druids also possessed an amulet called the ‘ser-
pent’s egg,” and they gave the following account of
the manner in which it was produced: In summer
time numberless snakes rolled themselves into a knot,
and by skillful intertwining formed a ball with the
saliva of their mouths and the foam of their bodies.
This ball was cast high into the air with violent hiss-
ing, and had to be caught in a sagum before it reached
the earth. The person who caught it galloped away
on horseback, for the snakes pursued him until they
were stopped by some intervening river. A test that it
was a genuine serpent’s egg was that it floated upward
against a current of water when encircled with a
golden band. They also held that it must be taken at
a certain phase of the moon. Pliny had seen one of
these so-called eggs. It was the size of a small round
apple, and its shell was formed of cartilage, thickly
covered with small cavities, like those on the arms of a
polypus. The Druids used it as a badge, and extolled
its virtues for obtaining a successful termination to
matters in dispute, and procuring access to royal per-
sonages. It is said that the Emperor Claudius once
killed a Roman knight, belonging to the Gallic tribe of
the Vocontii, because he was so superstitious as to wear
a ‘‘ serpent’s egg” in his bosom during the progress of
a lawsuit in which he was engaged. (Pliny, 29, 12.)

Cicero had actually seen a Druid in the flesh, for he
represents his brother Quintus as reminding him that
he had received as his gnest at Rome the celebrated
Divitiacus, an Aduan who professed to be acquainted
with the science which the Greeks called physiology,
and to be able to foretell future events partly by
augury and partly by conjecture. (‘* De Divinatione,”
1, 41.) The Emperor Claudius finally suppressed the
Druidical religion in Gaul. Its rites had already been
forbidden to citizens in the reign of Augustus. (Sueto-
nius, ‘‘ Life of Claudius,” 25.) The Druids were thus
deprived of all political influence in the state. But
although their organized system was broken up, the
members of the religious society were still held in great
esteem by the people for their knowledge of futurity,
and in the year 70 A.D. they were again siirring up
the Gauls to revolt against Rome by declaring, in their
vain songs, that the oracles portended the empire of
the world to * Transalpine” nations. (Tacitus, ** Hist.,”
4,54) 1In later times those who claimed to belong to
the ancient order seem to have been for the most part

* From an exbaustive article entitled * Druidism,” by T. H. B. Graham,
in the Gentleman's Magazine.

may properly come under its
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females in a humble class of life, who professed to tell
fortunes. Women were no doubt treated with more
indulgence than men, as being less likely to use their
power for political purposes. When the Emperor Alex-
ander Severus was on the march through Gaul in 235
A.D., shortly before he was assassinated by some of his
own troops, a Druidess (druias) met him and called out
in the Gallic language, * Go thy way, but hope not for
victory, and trust not thy soldiers!” (Lampridius,
‘“ Life of Alexander.”) The Emperor Aurelian once
inquired of some Gallic Druidesses whether the impe-
rial power would remain with his descendants, and
obtained the answer that the name of none of his
descendants would be more famous in the state than
that of Claudius. (Vopiscus, ‘‘ Life of Aurelian.”)

Again, when Diocletian was serving as a private sol-
dier in Gaul, he lived at a tavern kept by a Druidess in
the Tungrian country (Tongres). One day, as she was
making out the bill for his daily board, she said to him,
‘* Diocletian, you are too covetous, too sparing.” He
laughed and answered, ‘‘ I will be liberal enough when
I am emperor.” ‘ Don’t jest,” replied the Druidess,
‘ for you will indeed be emperor when you have killed
the boar” (aper). Diocletian, bearing this prediction
in mind, was always intent on hunting the boar, and
endeavored, whenever the opportunity occurred, to
kill it with his own hand. But when he repeatedly
saw others made emperor before him he used to re-
mark, ‘“I kill the boar, but some one else always eats
the flesh.” When in 284 A.D. he was chosen emperor
by the army, his first act was to slay Arrius Aper, the
murderer of his predecessor in the purple, exclaiming,
as he plunged the sword into Aper’s body, ‘‘ At last I
have slain the fatal boar!” and so was fulfilled the
prophecy of the Gallic Druidess.

——

The Lowell Observatory to go South from Arizona.
The Lowell Astronomical Observatory, which was
established at Flagstaff, Arizona, in 1894, for the study
of planets, especially Mars, is in process of removal to
the city of Mexico. The lenses of the great telescope
have been removed and the machine is being taken
down to be shipped in a few days, says the New York
Tribune. The object in going south is to secure good
views during the winter months, and the experts who
have studied the question say this can be obtained in
the Mexican plateau, which lies within the tropics and
has an elevation of about 8,000 feet over the sea level.

The observatory was in active operation there during
1894 and 1895, and many hundreds of fine drawings
were made of Mars, the results showing that our neigh-
boring planet is covered with an extensive system of
canals, arranged in artificial manner, as if the work of
intelligent beings. These researches were made by
Profs. Lowell, Pickering and Douglas, and have attain-
ed world wide fame. Prof. Lowell’s discoveries induced
him to order a new 24 inch telescope from Alvan Clark
& Sons, with a view of prosecuting these studies still
further. The new telescope has been in use since Aug-
ust, 1896, and many new discoveries have been made.
The work has been centered upon the planets and
southern stars. Profs. Lowell and Douglas have con-
tinued their observations of Mars, while Prof. Lowell
and Mr. Drew have worked on Mercury and Venus
during the daytime. In the clear air of the afternoon
these planets have shown conspicuous markings, and
the astronomers have been able not merely to make
maps of their surfaces, but to prove conclusively that
the bodies rotate only once in the course of a revolution
about the sun. One face of the planet is, therefore,
turned toward the sun and heated to an immense tem-
perature, while the other is wrapped in everlasting
night. The markings down by Lowell have settled the
question of the rotation of Mercury and Venus, which
had been partially studied by Schiaparelli some years
ago.

Prof. Lowell finds that Mercury has an appreciable
atmosphere, while Venus has an abundance of it, but,
for some reason, she possesses only a few clouds.
Drawings of her markings have been forwarded to the
Royal Astronomical Society in London. Dr. T. J. See
and Mr. Cogshall have used the new telescope on the
southern double stars, and it is announced that since
August 1 they have discovered 50 new stellar systems,
besides measuring 100 stars recognized by previous ob-
servators.

&
B+

O

Russia Takes American Armor Plate,

The Bethlehem Iron Company has received from
Russia particulars of a very successful test there of the
company’s armor plate. The lested plate was one
representing 1,500 tons of Harveyized nickel steel side
armor for the Russian battleship Rostivlov, all of
which will now be accepted. The company has re-
ceived a contract for making the shaftings and engine
forgings for two big cruisers for the Japanese govern-
ment.

THE Hon. Carroll D. Wright, U. S. Comnmissioner of
Labor, has been chosen President of the American
Statistical Association. The position was left vacant
by the death of Gen. Francis A. Walker, who had been

president of the association for fourteen years.
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Recent Archgological News.

Over four hundred diamonds are known to have been
recovered from the ruins of Babylon. Many are uncut,
but most are polished on one or two sides.

Permission to excavate the site of old Corinth, be-
tween the Acrocorinthus and the modern city, has
been granted to the American School at Athens by the
Greek government.

At the fiftieth anniversary of the French School at
Athens, a performance of “ (Edipe Roi,” with Mounet-
Sully and the Comédie Frangaise company, will be
given in the theater of Dionysos.

Prof. Homolle thinks that the copper statue recently
exhumed by French scholars at Delphi represents
Hiero, tyrant of Syracuse, and was probably made by
Onatas, the teacher of Phidias ; in which case the value
of the statue would be equal to that of the Hermes of
Praxiteles.

An important find of skeletons of prehistoric people,
supposed to be cliff dwellers, was made recently on
Beaver Creek, Yavapai County, Ariz. The skeletons
were laid out in orderly arrangement on natural shelves
in the chalklike cliffs bordering the creek. There
were about forty skeletons in all, and each was laid on
a piece of matting. They were evidently of full-grown
people, but were very small in size and were in a
remarkably good state of preservation.

An uncial Greek codex of the Gospels, recently
bought by the Emperor of Russia from the village of
Sarumsahly, northeast of Casarea, written on fine vio-
let parchment in silver letters nearly an inch high and
dating from the fourth century after Christ, is believed
to be the manuscript known to New Testament schol-
ars as N, of which thirty-three leaves are kept at Pat-
mos, six in the Vatican, four in the British Museum,
and two at Vienna. The Czar’s copy is said to lack
thirty-six leaves.

The common Greek method of reckoning distances,
both by sea and land, was by computation, not by
measurement, says Architecture and Building. A jour-
ney or voyage took a certain number of days, and this
number was reduced to stadia, by allowing a certain
number of stadia to each day’s journey. The number
of stadia so allowed was computed on the supposition
that circumstances were favorable to the traveler’s
progress ; and therefore every impediment, such as
winds, tide, currents, windings of the coast, a heavily
laden or badly sailing ship, or any deviation from the
shortest track by seaand the corresponding hindrances
by land would all tend to increase the number of days
which the journey took, and consequently the number
of stadia which the distance was computed to contain.
These circuinstances, together with the fact that the
Greek writers are by no means agreed as to the number
of stadia contained in a day’s journey, and other sources
of inaccuracy which we know to have existed, furnish
a satisfactory explanation of the discrepancies which
we find in their statements of distances, both when
compared with one another and when compared with
the actual fact, without there being any occasion to
resort to the supposition of a stade different from the
Olympice. Col. Leake also came to the- conclusion
that “ the stade, as a linear measure, had but one
standard, namely, the length of the foot race, and
which is very clearly defined as having contained six
hundred Greek feet.”

-

o
o

Mount Kenia Ascended.

Late in 1895 Mr. George Kolb, a German explorer,
practically reached the top of the famous African
mountain Kenia, which lies directly under the equator
in East Africa, and which has never been ascended
before, though several explorers have made the
attempt. Mr. Kolb started from the east coast on this
expedition in July, but the exact date when he accom-
plished the ascent of Kenia is not given in the account
of it which appears in the October number of Peter-
mann’s Mitteilungen, says the New York Sun.

The noses, ears, and toes of some of the black men
whomade ascent with him were frostbitten, and it is
a wonder that he was able to induce them to undergo
so much suffering, for explorers have always found it
very difficult to tempt the tropical negro above the
snow line. His success was the more noteworthy be-
cause the natives at the foot of the mountain hold
the summit in great awe. They told the explorer that
an enormous snake lived at the top and no one who
ascended the mountain ever came back. The summit,
they said, had another terrifying guest, a devil, the
brother of the snake, and between the two it was
certain death to venture into the forbidden region.
Most of Kolb’s party would not ascend with him for
love or money, but a few of the braver mnen were in-
duced by tempting offers to see the white man through
to the end of his enterprise.

Kolb attacked the mountain on the east side, and
it took him over five days to reach the summit plateau.
He was 6,000 feet above the sea when he began the
ascent of the mountain proper, and so his total climb
was about, 12,600 feet. Near the base of the mountain is
a large lake, called by the mountaineers Gunga Lake,
about a mile across and teeming with hippopotamuses,

who thrive there over a mile above sea level. There
is no apparent outlet to the lake, but as its waters
are perfectly fresh, it undoubtedly has an underground
connection with some river. Lake Ntorobbo, a still
larger body of water, was most unexpectedly discovered
far up the mountain side on the third day of the climb.
It is about two miles long and a mile and a quarter
wide, and there are no hippos disporting in its waters,
for it lies above the tropical zone, and a skimming of
ice forms over its surface nearly every night. .

Soon after passing this lake the limit of forests was
reached, and then succeeded the zone of bamboos
through whose thickets the little party cut their way
until they finally emerged, late on the fifth day, upon
the mossy slopes above. For a day they had been
marching above the upper limit of the range of wild
animals, but bees buzzed in the higher part of the
forest zone, and two natives who had scrambled far
up the mountain side were found collecting wild honey.
They sold a part of their provisions to Kolb, and this
perhaps saved his expedition from defeat, for he had
been unable to kill any meat, and his supplies were
running low. '

On the morning of the sixth day the explorer started
with ten men, confident that he would gain the summit
that day. They left their tent behind and carried
only blankets and food. The blacks were warmly
clothed from head to foot. They had not been march-
ing over an hour when, greatly to Kolb’s astonishment,
they suddenly emerged over the east edge of the slope
and stood on a wide-spreading, oval plateau. This is
the summit plateau of Kenia, and only two protuber-
ances rise above it. The plateau is about twelve miles
long from north to south and about five miles wide.
About midway on its eastern edge rises Kisiruni,
which can be seen from the base of the mountain,
from where it looks like a great volcanic cone; but
Kolb was surprised to find there no sign of a cone or
crater, but merely an elevation there of the edge of
the plateau. Ice and ice water were found here and
there in the depressions of the plateau surface.

The whole day was spent in wandering over this
plain, and at night the partycamped at the edge of
a glacial brook less than a mile and a half from Victoria
peak, the ice-crowned pinnacleof Kenia at the west
edge of the plateau. This had been seen and described
by all the plateau climbers who had attempted to
reach the summit from the west side. The plain over
which Kolb had walked had a scanty covering of
Arctic vegetation.

The tired party passed a very trying night under
the cold sky. Some of the men were afflicted with
mountain sickness, in the form of faintness, severe
headaches, and nose bleed. Nobody could sleep. The
temperature was considerably below the freezing point.
They were 18,600 feet above the sea, and they were
frost bitten, while three miles below them was the
eternal summer. They kindled a little fire, but the
flame was blue and feeble and gave out little warmth.
A handful of cooked beans apiece was their evening
meal. At midnight it was twelve degrees below the
freezing point, and a light snow fell during the
night.

The next morning the leader and four of his men
went on toward Victoria peak, but they soon turned
back. There was not a mouthfulto eat in the camp,
and it was folly to think of climbing the peak, whose
summit rose 400 feet above them. Under the best of
circumstances it would be difficult to climb those icy
slopes. The peak rises from a narrow base and the
gradient is very steep. It would be long enough’before
the party reached a place where food might be procured,
and so they left the plateau and descended to the
villages as fast as they could. Kolb says the ascent
is not difficult from the east side, and he thinks that
Victoria peak can be climbed.

The missionary Krampf discovered this snow moun-
tain on December 3, 1849, and he saw it again two years
later. It was visited in 1883 by Joseph Thomnson,
who saw it from the west side, but the hostility of
the natives prevented him from ascending its wooded
slope, and, in fact, he came only within about twenty-
five miles of its base. In 1887 Count Teleki made the
first attempt to ascend the mountain, starting from
its western base. He attained an altitude of 15,350
feet. In 1891 Capt. Dundas attempted to ascend the
mountain from the east, but the highest point he
reached was only 8,700 feet above sea level. In 1893
Dr. Gregory succeeded in climbing the west side of
the mountain to a height of about 17,000 feet, above
which point he saw glaciers descending the mountain
side. He says that Victoria peak is the central cone of
a greatly denuded old volcano whose crater has long
since disappeared. The glaciers once extended much
further down the mountain than they do now. The
whole mountain is a great volcanic mass nearly thirty
miles in diameter at its base, through which the equa-
tor passes. The third largest of the known snow
mountains of equatorial Africa is Mount Rowenzori,
and no one has yet succeeded in getting to the top of it.

O+

IT is said that patents for inventions which relate in
any way to electricity are now refused in Turkey.
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Science Notes,

Prof. Behring has been awarded the Rinecker prize,
consisting of a gold medal and $250, by the University
of Wirzburg for his discovery of the anti-toxine treat-
ment of diphtheria.

An ethnographical museum is to be founded at
Buda-Pesth. The nucleus of the collection will be the
objects exhibited in the ethnographical section of Mil-
lennial Exhibition.

An international botanical garden is to be established
at Palermo under the direction of Prof. Borzi, of the
university. It is hoped that the favorable position of
the garden may attract foreign students.

The recent Commercial Travelers’ Fair at Madison
Square Garden, New York, is said to have netted the
sum of $17,500, which amount has been paid into the
building fund of the Commercial Travelers' Home
Association at Binghamton, N. Y. The gold medal
was presented to William Hoge, the originator of the
idea.

In the Prussian estimates is a vote of 50,000 marks to
the Ministry of Public Instruction for investigations
with the Roentgen rays. The vote is justified by refer-
ence to the importarnce which the new discovery
has been shown to possess in physies, anatomy, zoology,
physiology, botany and other sciences. The grant will
be used-to enable institutes and certain men of science
to procure the necessary apparatus and to defray the
expense of exhaustive experiments.

Miss Lilias Hamilton, who is private physician of the
Emir of Afghanistan, has succeeded in convincing her
royal patient of the utility of vaccination, says the
Medical Record. Smallpox ravages Afghanistan every
spring, killing about one-fifth of the children. The
Emir has decreed obligatory vaccination in all his
states. The order has been given to construct stables
and to raise vaccine heifers. Miss Hamilton has been
deputed to organize a general vaccination service.

In the Journal of Physiology, Dr. L. Barlow has
pointed out that before the lJaws of osmosis, deduced
from the final osmotic pressure, freezing point, etc., can
be applied to the explanation of biological problems, it
is necessary to determine whether the initial rates of
osmosis of substances bear constant ratios to their final
osmotic pressures, and whether the presence of proteid
substances in the solutions affects the initial rate of
osmosis. The author has found that the 1nitial rates
of osmosis cannot be determined from observations of
the freezing points of solutions, and that proteid sub-
stances, even when present only in minute quantities,
markedly diminish the rate of osmosis.

M. Lavalard, of the Société Nationale d’Agriculture,
has communicated the following note on the mean
weight of horses to Le Chasseur Francais : Excluding
ponies, which have an average weight of 440 pounds,
the weight of horses varies between 660 pounds and
1,540 pounds. The weight of omnibus, train, and cart
horses varies between 1,100 pounds and 1,540 pounds.
The boulonnais and percheron horses, which are em-
ployed for the heaviest work, weigh between 1,760
pounds and 1,980 pounds. Horses attaining the weight
of 2,200 pounds are rare. The weight of victoria and
coupe horses, which is about the same as that of cavalry
horses, varies between 990 pounds and 1,056 pounds.
These weights are all for adult animals.

A Japanese scientist, Mr. Muraoka, says the English
Electrical Engineer, believes that he has discovered
that glow worms give off a radiation which is more par-
adoxical in its behavior than any of the “invisible
lights "—Roentgen,} Becquerel or other—that have been
hitherto discovered. From what particulars are avail-
able, however, it looks as though another explanation
of the matter were feasible ; and the experiment can-
not be checked or repeated just at present, anyway.
The visible light from glow worms has no special pecu-
liarities, and from what the writer has seen does not
even present a particularly interesting spectrum. There
is, however, a French observation—which also requires
repetition—that the light of a glow worm will affect
a sensitized plate through paper opaque to ordinary
light.

The Imperial Institute, Edinburgh, has had brought
to its attention some interesting phenomena relating
to the method by which gold was originally deposited
in auriferous quartz. On this occasion Mr. J. C. John-
son, of Adelaide, Australia, who has given great at-
tention to the subject, exhibited specimens of non-
goldbearing stones in which he had artificially intro-
duced gold in interstices and on the face in such a man-
ner as to defy detection, even by skilled experts. Some
of these specimens were shown privately to several dis-
tinguished geologists, who expressed great surprise at
the remarkable character of the same. It seems that
the discovery, some years ago, that gold could be in-
duced to deposit from its mineral salt to the metallic
state on any suitable base, such as iron sulphide, led
Mr. Johnson to experiment with various salts of gold,
and by which he found himself able to produce the
most natural looking specimens of auriferous quartz
from stone which, from previous assay, contained no
trace of gold; moreover, the gold, which penetrates
the stone so thoroughly, assumes some of the more
natural forms.
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THE MILITARY RIDING SCHOOL AT TOR DI QUINTO.

our own troopers recently at the Madison Square

Signor Sbisa, of Rome, Italy, has taken a series of | Garden, the methods of training cavalry in Italy will
instantaneous photographs at Tor di Quinto during the [ be viewed with interest.
obstacle exercises and down-hill riding practice of the
military riding school at that place. If an artist
painted a horse in one of the surprising positions shown

Growth of Diatoms,

Mr. G. C. Whipple has carried on a series of experi-

NEGOTIATING A DEEP CUT.

AN ANXIOUS MOMENT,

in the photographs, he would be severely ecriticised.
This is because nowadays nature is not studied enough.
The Greeks, however, who derived all their art from
nature, have represented similar and other difficult
positions of horses on vases of which wonderful speci-
mens have been preserved. Some fine examples of
equitation have been shown recently at Tor di Quinto.
This beautiful suburb of Rome is universally known
for its beautiful drives, but few know that it draws its
name from the ruins of an antique tomb situated there.
The painter Nicholas Poussin loved the scenery of
the Campagna so much that he painted there many of
his celebrated landscapes. For our engravings we are
indebted to I'Illustrazione Italiana. In view of the
very interesting exhibition of horsemanship shown by

';“" '1'7/ e/

toms are found
most abund-
antly in light
colored waters.
Different gene-
ra, however,
exhibit differ-
ences in this
respect ; Melo-
sira does not
require so
much light as
Synedra. The
weather has a
marked influ-

ments on the
culture of dif-
ferent kinds of
diatoms, and
finds that an
abundant food
supply is not
the only condi-
tion favorable
for their rapid
increase; the
temperature,
the amount of
light and other
factors, influ-
encing their
growth. In
common with
all other chlo-
rop hyllaceous
plants, diatoms
will not grow
in the dark,
while, on the
ot her hand,
bright sunlight
also Kills them.
T he intensity
of the light be-
low the surface
of the water
being affected
by the color of
the water, dia-

ence on the growth of diatoms; they increase most
rapidly during. those seasons of the year when the
water is in circulation throughout the vertical. Dur-
ing these periods not only is food most abundant, but
the vertical currents keep the diatoins near the surface,
where there is light enough to stimulate their growth,
and where there is abundance of air. Some species
display strong heliotropism, moving toward the source
of light.—Technology Quarterly (Boston).

Can a Frozen Animal be Restored to Life?

If the animal is slowly frozen and as slowly thawed
out, life may be restored. If the freezing takes place
at —5° C., the temperature then remaining at —2° C.,
there cannot be an aggravation of the condition. The
temperature must be gradually raised, otherwise a
fatal result will follow. The old plan, so prevalent in
cold regions, of thawing out a frozen member of the
body by rubbing with snow, before coming into a warm
room, is based on scientific principles. Death follows
at once if all the water contained in the body be crys-
tallized. Complete congelation of the water of the
body tissues signifies complete drying, separation of
all the soluble and loosely chemically united gases, as
well as crystallization of the salts. As a result of this,
the structure of the protoplasm, as well as its chemical
and physical characters, is necessarily destroyed. Death
follows as the result of this separaticn of the living
substance, and not as a consequence of great reduction
of temperature. Water containing leeches can be low-
ered to —4'5° C. without the formation of ice within
the tissues of these animals. Only when crystallization
of the water surrounding the animals occurs, and ex-
tends into their richly watery tissues, do they die.

Animals whose tissues are rich in water may be frozen
to stony hardness, but, as shown by macroscopic and
microscopic examination, a sluggish, movable fluia
may be seen coursing among the ice needles. Too long
a time must not follow freezing before the efforts tc
restore life commence.—Medical and Surgical Reporter.

—

A POINT TO POINT STEEPLECHASE.

NEARING THE BOTTOM,
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MILITARY EQUESTRIAN EXERCISES IN ITALY.
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THE HARLEM RIVER SPEEDWAY, NEW YORK CITY.

Among the many thousands of New York City who
will benefit by the opening of the Harlem River Speed-
way, there are none who will welcome the event with
greater enthusiasimn than the admirers and owners of
that distinctively American production the fast trot-
ing horse.

It may be said that the contending claims of the
city and the horsemen have operated to bring about
the building of the
Speedway. On the
one hand there was
the desire of the own-
ers of fast trotters to
have within easy
reach of the city a
level and straight
stretch of roadway,
unincumbered with
traffic, on which they
might speed their
horses ; on the other
hand there was the
on-rolling tide of a
city’s busy life, re-
placing fence and
green meadows with
curbstone and city
“flat,” and changing
the elastic dirt road,
so dear to the horse-
man’s heart, into a
Telford or Belgian
block thoroughfare.

Many of our read-
ers will remember
the tine when that
part of Seventh Ave-
nue which lies be-
tween Central Park
and the Harlem Riv-
er was the favorite
speedway of the not-
able horsemen of the
city. Here thefinest
trotting stock of the country could be seen of an
afternoon, driven by such faimous owners of fast horses
as Commodore Vanderbilt, Colonel Kip, Frank Work,
Russell Sage, Robert Bonner, owner of the illustrious
Maud 8., with many{another zealous but less known
horseman. Those who cared to would cross the old
McComb's Dam Bridge and continue north along the
road of that name, and many of the famous hostelries of
that day may still be noted by the passing wheelman,
their long, empty hitching sheds testifying in mute elo-
quence to a decayed or fast decaying sport. The Har-
lem Speedway owes its existence primarily to the efforts
of the lovers of horseflesh ; and it is to be hoped that
the opening of the drive will go far to revive the wan-
ing interest in a nobleand distinctively national pastime.

Judging from pre-
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High Bridge and the Washington Bridge with its noble
steel arches, the latter of which is the most handsome
specimen of its type in existence—and it will be seen
that the park commissioners have made a fitting choice
in selecting this site for a work whose main object is to
provide recreation for the public.

By reference to the small map on the front page it
will be seen that the Speedway is laid out along the
westerly shore of the Harlem River from One Hundred

further increased by the extension of Amsterdam Ave-
nue by a magnificent steel viaduct northward over
Dyckman Meadows. An illustrated description of this
structure will be found in the current issue of the
SUPPLEMENT.

The prevailing design for the Speedway, which was
only departed from where the limitations of the route
demanded it, calls for a roadway 95 feet wide, flanked
by two planting spaces 10 feet wide, one on each
side, for shade trees,
with an easterly side-

RAISED WESTERLY SIDEWALK, NORTH OF WASHINGTON BRIDGE, SHOWING RETAINING WALL, AND

UNFINISHED ROADWAY AT GRADE,

and Fifty-fifth Street to a junction with Dyckman
Street, the total length being about 11,500 feet, or over
two miles. It forms the eastern stretch of a circular
driveway whose total length is approximately six
miles, the western half, with which it will be con-
nected by Dyckman Street, being formed by the prac-
tically completed Lafayette Boulevard, extending from
the intersection of Dyckiman Street and the Kingsbridge
Road south along the banks of the Hudson River to
One Hundred and Fifty-seventh Street. From One
Hundred and Fifty-seventh Street an easy connection
is nade with the southern entrance to the Speedway
by way of One Hundred and Fifty-fifth Street.

It should here be mentioned that the splendid driv-
ing facilities of Washington Heights are likely to be

walk 20 feet wide
and a 15 foot side-
walk on the west.
The easterly limits of
the Speedway were
sharply defined by
the government
bulkhead lines, with-
in which, except
where it passes be-
neath the Washing-
ton Bridge, the outer
walls have always
b e en maintained.
The westerly limits
of the work have
been fixed by the
steep projecting
bluffs of rock, into
which it was desira-
ble to cut as little as
possible, every extra
foot of width increas-
ing the amount of
excavation to enorm-
ous figures. This can
be understood by
reference to the
greatrockecut athou-
sand feet long to the
north of Washington
Bridge, where 160,000
cubic yards of solid
rock were taken out,
the depth of the cut at the highest point being fully
110 feet. Further limitations were imposed by ex-
isting structures, such as the gate house of the Croton
Aqueduct and the piers of the two bridges above men-
tioned, the width of the roadway being narrowed down
to 6614 feet where it passes between the piers of High
Bridge. In general the location has been well made
and, taken with the immprovements on the original plans
which have been made by the new Board of Park
Commissioners, and are being carried out under the
superintendence of Mr. J. A. Lockwood, as engineer in
charge, and Prof. William H. Burr, of Columbia Col-
lege, as consulting engineer, the Speedway promises to
be a credit to the city of New York, and certainly one
of the handsomest among its public works.

The southern en-

sent indications, the
Speedway will be
completed in the
spring of 1898, and,
taken together with
the recently con-

structed Lafayette
Boulevard to the
west of it on the

bluffs of the Hudson
River, it will provide
the citizens of New
York with one of the
handsomest and cer-
tainly one of the
most unique drives
to be found in any
great metropolis.
The Harlem River
and its surroundings,
as will be shown
later in the present
article, are endeared
to the people of the
citv, and indeed to
all Americans, by the
wealth of historic as-
sociations with
which they abound ;
moreover, the shores
of the two rivers are
enriched with
natural features of
more than cemmon
beauty. Add to this
that midway along
its course the drive
passes beneath two
of the most notable
engineering strue-
tures in America—
the massive stone
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trance to the Speed-
way is located where
the One Hundred
and Fifty-fifth Street
viaduet reaches the
westerly bluffs of the
high land to the
south of Washington
Heights. Here is
also the point of in-
terception of Edge-
combe Avenue and
St. Nicholas Place,
both of which will
have ready access to
the drive. For the
first half mile the
roadbed falls on a
four per cent grade
to its river grade,
six feet above mean
high water. It fol-
lows the face of the
bluffs and lies partly
in cut and partly in
fill, the material that
has been blasted
from the eliffs being
utilized for the fill,
which is held in
place by a heavy re-
taining wall of
broken range ma-
sonry. This is the
most 1massive piece
of masonry in the
whole work, and in-
volved the laying of
no less than 15,000
cubic yards of stone.

At the foot of the
grade the roadway

=3
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HARLEM RIVER SPEEDWAY-UNFINISHED ROADWAY SOUTH OF HIGH BRIDGE, SHOWING SOLID MASONRY
TRENCHES IN WHICH TO PLANT SHADE TREES.
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widens out to a width, from curb to curb, of 160
feet, in order to accommodate what is known
as a “turnabout,” where the horsemen who may
not wish to leave the Speedway may return with-
out climbing the grade to One Hundred and Fifty-
fifth Street. The center of the ‘‘turnabout” will
consist of a circle forty feet in diameter, which
will be planted with trees and shrubbery. At this
point will also be located the first of the three sub-
ways, the other two being built at High Bridge and
Washington Bridge. These subways are built to
enable foot passengers to pass from one sidewalk
to the other without crossing the Speedway, a neces-
sary provision where the roadway is devoted to
fast driving. The first subway is built through the
roadbed where it consists of a heavy fill, and con-
sequently the side walls are carried upon piling,
which is driven through the softer material to solid
bottom. The piling is three feet from center to
center, the spaces between the tops of the piles,
for a depth of several feet, being filled in with
cobblestones. Upon this foundation concrete
walls are built up to the level of the floor, which
is carried upon a brick arch. Above the floor
the subway walls are built of dressed limestone
and carry an arched granite roof. The details of
the stairways will be massive and simple, to har-
monize with the general features of the work.

It should be mentioned that the first half mile
of the roadway is to be finished with a first-class
Telford surface in place of the ‘*dirt road” which
it was originally intended to build for the whole
two miles of the Speedway. This is one of the im-
provements which have been made by the new
Park Board, and it will give a more durable sur-
face on the four per cent grade, where the traffic
and the weather will produce most wear. In
general, however, the surface will be made to
conform as far as possible to a country road, the
macadamized road being considered by horsemen too
hard for the fast driving for which the Speedway is
intended. 1t is built as follows : The roadway is filled
in with clean material to within a foot of sub-grade.
Above this is laid clean earth, with no stones in it over
three inches in size. This is rolled with a two ton
roller. Above this is laid eight inches of stone, of a
size that will pass through a two inch screen but be
retained by a one inch screen. This layer is rolled with
an eight ton roller. Then follows a two inch layer of
cinders, rolled with a two thousand pound roller.
Above this are two four inch layers of sandy loam,
each of which is rolled with a two ton roller. The
result is a firm but elastic surface, admirably adapted
to fast driving.

From the foot of the grade the roadway has a slight
rise to High Bridge, which marks the termination of
the first section (or about one-half) of the work. The
easterly walk, which in general is twenty feet wide, is
at the same grade as the roadway, but the westerly
walk rises and falls with the contour of the ground, in
one place being twenty-eight feet above the surface of
the roadway. In such cases it is carried by a retaining
wall, as shown in the accompanying illustration. While
this arrangement was necessitated by the natural
features of the site, it will certainly add to the pictur-
esque appearance of the driveway.

CURQ QRAQE * 03y per Fege

Some of this work as originally carried out failed to
stand, and slid out into the river. Wherever this oc-
curred the old cribwork is being dredged out prepara-
tory to building a solid masonry bulkhead wall upon
a pile foundation. Among other improvements intro-
duced by the Park Board upon recommendation of
the board of experts, masonry retaining walls and
bulkheads have been built in place of the timber cribs
wherever it was possible, a change which affects
1,600 feet out of the total 8,500 feet originally contem-
plated.

Of all the improvements introduced by the Board the
most commendable was the provision for giving the
Speedway landscape treatment. By an extraordinary

CROSS SECTION SHOWING CONSTRUCTION OF MASONRY TRENCH,
SIDEWALK, BULKHEAD AND CRIB, HARLEM RIVER SPEED-

WAY,

oversight, under the original contract no provision had
been made for plantingtreesand shrubbery, an omission
which would have produced a very bald and unfinished
effect on a roadway of such wide proportions and con-
taining long stretches of masonry retaining wall and as-
phalted sidewalks. It wasdetermined to provide plant-
ing spaces ten feet wide on each side of the roadway,
wherever the width of the site would permit, and fill
them with shade trees and shrubbery. As under the
original contract no landscape treatment had been con-
templated, the roadway had been built with any kind of
material that was suitable for filling, and as one con-
tractor had a large amount of cinders available, the fill
in places consisted largely of this material. To provide a
suitable soil for the trees it was decided to lay trenches
and fill them with garden mould in sufficient quan-
tity to support the trees when they should attain their
full growth. - The idea was a good one ; but the method
of carrying it out, as will be seen by reference to the
photographs and the small sectional view, was as ex-
travagant as it was extraordinary. A solid, compact
masonry and concrete box was built in which to place
the mould. The walls are ten inches thick, and the bot-
tom consists of eight inches of concrete. This trench,
which will be practically watertight and without the
least provision for drainage, extends in an unbroken
line for thousands of feet, and within its close confine-
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About half way between One Hundred and Fifty-
fifth Street and High Bridge occurs the first stretch of
timber cribwork. This class of construction was
adopted wherever the roadway had to be carried
across the small bays of the river. The mud of the
river was first dredged out to hard bottom, which, on
this section, wasreached at an average depth of twenty-
eight feet below low water. The first layers of the
crib were then sunk by loading with rock'and the struc-
ture raised to the required height and filled in with
broken stone or such as one man could handle. The
outer wall is formed of 10Xx12 sawed timbers, laid
with broken joints and strongly drifted together.

masonry in the first retaining wall, 15,700 yards of
masonry in subways and bulkheads; 2,186,000 cubic
feet of cribwork ; 147,000 lineal feet of piles, and 216,000
cubic yards of filling.

(To be continued.)
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Jumping Cocoons.

The curious movementsof jumping beanshave lately
attracted some attention, though to style the spasmodic
jerks of the beans jumps is to court disappointment.
Some ** jumping cocoons,” described by Dr. D. Sharp
in the Entomologist, were, however, remarkably good

athletes, for they could spring out of a small vessel,
such as a tumbler, in which they were placed-
These cocoons were fromn South Africa, but in
spite of their exceptional gymnastic efficiency, Dr.
Sharp hardened his heart and sacrificed them
upon the altar of science, in the hope of discover-
ing something unusual that would explain the
power of jumping. The cocoons looked like a
piece of oval pottery, about five millimeters long,
and having a rough surface. In each of the two
investigated a pupa was found ; the two were
similar in every respect, and they no doubt be-
longed to the larve that made the cocoons. ‘‘ This
little pupa,” says Dr. Sharp, ‘is shutup in are-
markably hard thick cocoon, and it has to get
out. Nature has not provided it with caustic
potash for the purpose, but has endowed it with
a mechanism of complex perfection to accomplish
this little object. On the front of the head it has
a sharp chisel edge, and with this it has to cut
through the. pottery ; contracting itself to the
utmost in the posterior part of the cocoon, and re-
taining itself in this position by the hooks on the
mobile part of the body, it is in a condition of
elastic tension in consequence of the other side of
the body being so differently formed and immobile;
therefore, releasing the hold of the hooks, the pupais
discharged forward, and the chisel piecestrikesthe front
part of the cocoon ; repeating this an enormous number
of times, a circle may be gradually inscribed on the in-
side of the far end of the cocoon, which gives way when
sufficiently weakened, and the insect becomes free. In
both the specimens the inside of the cocoon is about
half cut through ; either this is done as the result of a
prolonged series of wriggles, or of shocks such as I have
described. It is by no means improbable that the
early part of the performance is carving the groove
by wriggling, the later part knocking it off by jumping
against it.” The pupa is thus a most interesting one
to entomnologists, says Nature. The order of insects to
which it belongs appears to be somewhat uncertain,
but Dr. Sharp thinks it will prove to be an anomalous
lepidopterous insect allied to Trichoptera, and possibly
somewhere near to Adela.

A Weather Observatory on Mont Rosa.
The success which has attended the installation of a
meteorological observatory on the summit of Mont
Blanc has stimnulated Italian men of science to crown
Mont Rosa with a similar edifice, says the Practical
Engineer. It is intended to utilize the hut on the
Gniffetti peak, built three years ago as a shelter for

climbers. Situated at a height of about 14,000 feet above
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ment the roots of the future shade trees of the Speed-
way are destined to rot in winter and bake in summer,
‘‘eribbed, cabined, and confined ” beyond any chance
of expansion, and in violation of the very first princi-
ples of vegetable growth. How the responsible parties
who have done so well in the general work of revision
and reconstruction should have committed themselves
to such a piece of extravagant folly as this, passes com-
prehension. Further reference to the matter will be
found in our editorial columns.

Some idea of the extent of the work on the first section
is gained from the total estimates of the work done to
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date, which include, in addition to the 15,500 yards of’
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sealevel, it will, as regards elevation, rank fourth among
the twenty-seven mountain observatories of the world,
being surpassed in altitude only by those of Arequipa,
Mont Blane, and Pike’s Peak.
_ e+ o———

THE council of the Royal Colonial Institute have sent
a memorial urging the British government to take
early steps for the unification of time at sea. The
memorialists say that the question is the simple one of
the desirability of advancing astronomical time by
twelve hours, so as to harmonize it with civil time, for
nautical time has in general practice long been assimil-

La.ted to civil time.
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THE TOMB OF LOUIS PASTEUR.

We are able to present to our readers a description
of the tomb erected in the Pasteur Institute for the
remains of Louis Pasteur. A reproduction of a pho-
tograph of the mausoleum of the great French savant
has been secured through the kindness of Monsieur
J. B. Pasteur. This tomb ought to be visited by
every medical man who has an opportunity of doing
so, not only on account of Pasteur’s great services ren-
dered, directly and indirectly, to medicine and surgery;
not only on account of the great interest attached to
a visit to the laboratories of the institute, which may
be made at the same time, but because the mausoleum
is well worth seeing as a beautiful work of art, exquis-
ite in taste and design and perfect in the finish of the
workmanship. The Pasteur Institute is an imposing
building situated in its own grounds in the Rue Dutot,
but as it inay not be easy for those to whom Paris is
not well known to find it, the best plan is to drive
there ; a carriage from the Place de la Concorde will
reach it in about half an hour.

The mausoleum is built at the end of a long corridor
in the institute and is shut off by magnificent gates of
wrought iron. Before describing it, it is interesting
to note that it was built by the Pasteur family, and
Monsieur J. B. Pasteur, the son of the great savant,
suggested as a model the well known tomb of Galla
Placidia, at Ravenna, which he had visited in the
course of his travels in Italy. This tomb was built
about 440 by the
Christian  Empress
Placidia, the daugh-
ter of Theodosius the
Great. It is in the
form of a Latin cross
49 feet long and 41
feet broad, and we
may refer to it in
some detail to show
how it inspired the
architect of Pasteur’s
tomb, Monsieur
Girault. The in-
terior of Placidia’s
tomb is covered by
mosaics, on a blue
ground. Above the
entrance are gar-
lands of fruit and
foliage ; and in the
dome the symbols of
the evangelists. In
the four arches
which support the
dome are figures of
eight apostles, and
between them is seen
the familiar repre-
sentation in mosaics
of doves drinking
out of a vase. Under
the vaulting of the
right and left tran-
sept are the other
apostles and, be-
tween them, stags
drinking at a spring
in the midst of
golden foliage. There
are also designs in
mosaic of branches
of vines; and two
subjects, full of grace and dignity, the chef d’@uvres of
Christian art in the fifth century, the first represent-
ing the Good Shepherd with his sheep, and the second
representing the triumph of the Christian faith. The
altar is constructed of oriental onyx, and behind it is
the large marble sarcophagus, which was at one time
enriched with plates of silver.

Turning now to the Pasteur mausoleum, we find the
archway over the gates decorated in mosaic with irises
on a gold ground, and there is also the simple inscrip-
tion, ‘“Ici repose Pasteur,” and on either side of it the
dates of his birth and death—1822-1895. Passing
through the gates, the erypt is approached by a flight
of nine steps of white statuary marble. The pavement
of the crypt is of marble mosaic on which are repre-
sented large wreaths of laurel. The crypt is formed
by four arches which support a cupola, and in the
center is placed the sarcophagus, which is carved out
of a single block of dark green porphyry. The arches
are supported on four groups each of three columns,
two of green porphyry and one of red, with Byzantine
capitals of white marble. The walls of the crypt are
lined with pavonazza, a cream colored marble richly
veined in black. and above it are beautifully executed
mosaics. On the marble which fills the arches on the
right and left are inscriptions indicating Pasteur’s
discoveries in historical order as follows :

1848. Dyssymétrie Moléculaire. 1871. Etudes sur la Biére.
1857. Fermentations. 1877. Maladies Virulentes.
1862. Générations dites Spontanées. 1880. Virus Vaccins.

1863. Etudes sur le Vin. 1885. Prophylaxie de la Rage.
1865. Maladies des Vers & soie.

TOMB OF

Beyond the sarcophagus is an apsidal chapel con-
taining an altar of white marble inclosed by a balus-
trade of the same material. Above the staircase is the
following inscription from the oration delivered at the
reception of Pasteur into the Academy of Science :
‘‘ Heureux celui qui porte en soi un dieu, un idéal de
beauté, et qui lui obéit—idéal de l'art, idéal de la sci-
ence, idéal de la patrie, idéal des vertus de I'Evangile.”
In the apse is another inscription containing the name
of the architect and other interesting particulars :
“ Ce monument fut élevé en MDCCCXCVI. & la mém-
oire de Pasteur par la piété de sa veuve et de ses en-
fants. Charles Louis Girault composa l'architecture et
la décoration; il dirigea les travaux. Luc Olivier
Merson dessina les figures de la coupole. Auguste
Guilbert Martin exécuta les mosaiques.”

In the mosaics are representations of fowls, cattle,
sheep and dogs, indicating Pasteur’s researches on
chicken cholera and attenuation of virus, on anthrax,
on clavelée or sheeppox, and on rabies. There are also
beautiful designs of hops, vines and mulberry trees
with silkworms and moths, illustrating respectively
his researches on the so-called diseases of beer and
wine and on the silkworm disease. Pasteur was a
devout Roman Catholic, and the religious side of his
character is indicated in the mosaics by angelic figures
of Faith, Hope, Charity and Science, and, above the
altar, by the figure of a dove descending, representing
the Holy Spirit, and on either side the Greek letters A

R 5

LOUIS PASTEUR

and Q. At the topof the cupola light is admitted
through slabs of oriental onyx.

Such is the magnificent resting place of Louis Pas-
teur, and it was a happy idea that this tomb should be
placed where his successors carry on his great work,
and where students from all parts of the world may be

reminded of the example he set of a life of untiring de-

votion to science and humanity.

We are indebted to the ILancet, of London, for
the cut and particulars.

——r—
Helping Others to Help Themselves,

There is no better philanthropy, no higher and wiser
way of being truly charitable, than to help others to
help themselves. This is everywhere acknowledged
by all who have earnestly sought, in either a large or a
small way, to benefit their fellow beings. What could
be more practical, therefore, what more promising of
good results, than a method recently putin practice by
two New York ladies, by which all of the New York
City police stations, and the houses of hook and ladder
and fire engine companies, were regularly supplied with
the SCIENTIFIC AMERICAN ? Thirty-eight subseriptions
were thus paid for by these ladies for the police stations
and twenty-four for the fire engine houses. Subserip-
tions to the latter have been already paid for the year
1897. Those thus supplied with the paper are, of course,
amply able to take and pay for such papers asthey
choose, but such a benefaction, so gracefully bestowed,
comes as acheering benison to be gratefully remem-
bered by the recipients every week in the year. For
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both policemen and firemen have long hours of waiting
at their stations, to be in readiness to answer the calls
to active duty, and the waiting not only seems less long,
but may be actually employed in a pleasurable, even
profitable way, and perhaps to their own great ad-
vantage, when they may always have at hand a copy
of the SCIENTIFIC AMERICAN to interest and instruct
them.
et~ s
Our Homes,

It is said that the sweet cantatrice and good woman,
Jenny Lind, when she had been but a few days in
Anmerica, asked, ‘‘ Where are your poor people? 1 see
so few who look and dress poorly, so few who appear
to be without comfortable homes ?” Of course, there
are many poor homes here, but the Swedish nightin-
gale was right in the thought which lay behind her
question. The percentage of those who are compara-
tively well to do, the proportion of those who have
comfortable homes—nicely furnished, well appointed,
and perhaps even sumptuously supplied—is far higher
here than in any other land.

In the Building Edition of the SCIENTIFIC AMERI-
CAN, we think we can say without contradiction, are
presented more houses and more attractive views, plans
and details of dwellings, from the most costly to the
most humble, than are to be obtained from any other
source. It gives in every number, in colors and in
beautiful half tones, fresh collections of views, made
with photographic
fidelity, showing re-
cently built dwell-
ings and notable
structures of every
description, with
such ample explana-
tions as to their vari-
ous features that one
can hardly help say-
ing, in looking over
its pages, ‘‘ How I
would like to have
such a house! What
a- pretty dwelling
this is! What a fine
view there must be
from that bay win-
dow!” or, ‘“*How
comfortable it must
be to sit on that bal-
cony, looking out on
the lawn, during
warm sulminer even-
ings!” ete. And
from such thoughts
as these come ques-
tions as to cost, the
consideration of
what one can afford
to do to own a home
in accordance with
this or that favored
design, and upon
these reflections fol-
low closely calcula-
tions as to the minor
changes one would
have—a closet here,
a bath room there,
a niche in the hall
perhaps for an arm
chair, or a cozy cor-
ner off the drawing room for the children or for grand-
ma. Then, too, come crowding in considerations as to
the plumbing, the heating, the painting, the papering
and wall finishing, the decorating, the lighting, and
everything that must have or may have a place within
or without the building.

And where else can all the questions which arise in
such pleasant half reverie, half calculating mood be as
fully and completely answered as in the pages of the
Building Edition of the SCIENTIFIC AMERICAN ? Be-
sides its handsome original views and desecriptions, its
columns teem with the illustrated announcements of
the most reliable manufacturers of every class of mate-
rials, goods and appliances required in buildings, and
for their fitting up and furnishing. The subscription
price is $2.50 a year, and when one has had the pleasure
and profit of perusing each monthly number as it
arrives, it is almost impossible for any reader to throw
them away, as they would an ordinary serial, when for
a slight sum they may be bound into a splendid large
quarto volume, instructive and interesting to leave
around and forming a valuable addition to any library.
The price of these large and beautiful volumes, ready
bound, is far less than that of most books of anything
like the same cost to produce.

THE widow of Baron Maurice Hirsch, of Vienna, has
decided to present 2,000,000 francs ($400,000) to the Pas-
teur Institute as a memorial of her husband. This gift
will enable the building to be enlarged by the addition

{of chemical and biological laboratories.
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RECENTLY PATENTED INVENTIONS.
Engineering.

ROTARY GAS ENGINE.—John D. Blag-
den, Wood's Holl, Mass, In this engine a stationary
central casing forms a compressed air reservoir, around
and inclosing which revolves a cylinder with hollow
trunnions and a rim forming a working chamber into
which extends an abutment, the piston sliding radially
and being withdrawn at the time the abutment passes
the bearing containing the piston. The cylinder has an
eccentric groove receiving a portion of the piston to ac-
tuate the piston in unison with the cylinder, and the mo-
tion of the latter is readily transmitted to other machinery
by a belt. The valves controlling the ports for the ad-
mission of air and gas and the discharge of products of
combustion have one full stroke to two revolutions of
the cylinder.

FLuID PRESSURE MOTOR AND BRAKE.
—John McIntyre, Jersey City, N. J. Two patents have
been granted this inventor, according to one of which the
exhaust fluid of the motor is utilized for applying brakes
to stop the motor and car, while the other is mainly for
a compound fluid pressure motor and a fluid pressure
brake discharging into the low pressure cylinder of the
motor, the inventions in both cases being designed to util-
ize the motive agent to the fullest advantage and reduce
waste to a minimum. In using compressed air for pro-
pelling cars and actuating the brake mechanism, a large
amount of power has heretofore been wasted by the mo-
tor in making stops, and at the brake mechanism by
waste of fluid, both of which are avoided by the inven-
tion for which one cf the patents is isgued, as the exhaust
of the motor actuates the brake mechanism to stop the
car, and the brake mechanism i8 also used as a resistance
to the moving piston to stop the motor withont shutting
off the live fluid supply. According to the other inven-
tion, for compound motor and brake, there is a valved
connection between a fluid pressure brake and the high
pressure cylinder of the motor, to actaate the brakes in
applying and releasing them, and there is also a connec-
tion between the valved connection and the low pressure
cylinder, to pass the exhaust from the brake cylinder into
the connection and to the low pressure cylinder. A
brake is interposed in the connection between the bigh
and low pressure cylinders, and there is a third brake in
the exhaust of the low pressure cylinder.

SAFETY GUARD FOR HoLLow BODIES.
—This patent is for a further invention of the same in-
ventor, the gnard being applicable to bodies containing
gaseous and other fluids under pressure, to prevent dam-
age by the sudden escape of the gaseous contents, should
the body be ruptured or burst. The form of the guard
may be greatly varied, but it consists in the main of an
interior perforated shell, conforming in the main to the
interior of the hollow body, but separated by a slight
space therefrom. and the outer space being connected
with the main inner space of the body by the perforations,
rendering the guard normally pressureless. The improve-
ment is designed to prevent the instantaneous escape of
the body of the fluid should an explosion occur, and
insure a slow reduction of the pressnre.

Mechanical.

FrictioN CLuTCH. — Philip Steuer-
wald, Chicugo, 11l. The simple, easily managed and du-
rable clutch provided by this inventor has a brake shoe
adapted to engage the inmer surface of the pulley rim
and a link is connected to the free end of tht shoe, while
a second link has a fixed fulcrum and a three-armed
lever is connected at two of its arms with the links and
at its other arm with a shifting device. 'lhe arrange-
ment is such as to prevent the entanglement of the belt,
should it slip off the pulley.

ROLLER BEARING. — Hubert Schon,
Allegheny, Pa. This is a bearing designed for use on
cars and other vehicles, and may also be employed on
bicycles, rolling mills, c¢tc. Between the axle and the
brass or bearing box is an endless roller chain, rollers
being journaled in the links of two chaing, and the links
being pivotally connected. The bearing has an under
curved surface corresponding to that of the axle, and a
curved top portion, while its ends are rounded, the roller
chain traveling readily on these curved surfaces and
rounded ends. The flanges of the bearing box prevent
lateral shifting of the roller chains, and serve to fasten
the box in position on a truck or other part on which the
bearing is applied.

Book FINISHING MACHINE.—Daniel
Nitschke, Toledo, O. For accurately and quickly letter-
ing, filleting and stamping the back of any sized book
with gold leaf, etc., this inventor has devised a machine
In whichthe type holder is received in a block mounted
torock transversely, there being two clamping plates for
the book and a slidable block having connection with
the plates and sliding fertically as they are adjusted
laterally. The machine is degigned to do perfect work
and save time and labor, the lettering on the back being
antomatically centered regardless of the thickness of the
book and without any adjustment, it being impossible to
give an uneven bearing on the type, and absolutely
straight lines being produced.

SET GEAR FOR SAW MiLLs.—John B.
Hart, Clarksburg, West Va. For setting a log to be
sawed in proper relation to the saw for the different
thicknesses of lumber, this invention provides a me-
chanism whereby very fine adjustments may be ob.
tained and the log be held with a positive grip. The
gear comprises a flanged whecl on whose axis is ful-
crumed an arm to which i8 pivoted a lever, there being
jaws on the lever engaging the flange of the wheel, and
a gripper engaging the wheel to prevent its backward
movement. A sector with a stop limits the movement
of the arm and lever, and the construction makes possi-
ble a much finer and greater range of adjustment than
can be had with the common ratche! and pawl devices,
or where a pin inserted in the holes of a quadrant is em-
ployed as a stop.

JOURNAL BEARING.—William J. Tripp,
New York City. According to this improvement, two
inner collars are adjustable toward and from each other
and have their adjacent faces inclined to form a V-
shaped bearing surface between them, while an outer
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ring surrounds the collars and has on its inner face a V-
shaped bearing surface corregsponding to the other bear-
ing surface, a series of balls journaled on the axles run-
ning in the bearings between the outer ring and the
collars. Rings made in sections and loosely connected
at their ends are connected to the opposite ends of the
axles and arranged parallel with each other. The bear-
ing is adapted for use on bicycles and other vehicles and
machinery, and is designed to reduce the frictiun of the
bearing parts to a minimum,

Agricultural.

CoRN HARVESTER.—Millard F. Myers,
Greenville, and William C. Choate, Columbus, O. To har-
vest the corn from one or a number of rows at the same
time, these inventors have perfected a machine in which
the weight of the completed shock acts to dump the
shocker, and the latter and its support are so constructed
that the shocks are centrally concaved, causing them to
stand more firmly on the ground, or their butts or-bot-
toms may be inclined, so that they will stand upright on
a hillside, The machine has but a single drive shaft for
the platform conveyor and elevator, and the rear ends of
the conveyer and elevator are open, permitting long
stalks to be handled as readily as short ones. Reels
feed the stalks to simple and effective cutting devices,
the stalks being held upright, and guides are provided
to pick up corn blown down or otherwise depressed.
Simple and effective means are provided for tying the
shocks in the shocker.

PoULTRY BROODER.—Hiram W. Stod-
dard, Kearney, Neb. For confining and successfully
raiging young chickens, this inventor has deviged a
brooder in which the chickens are compelled or induced
to take a certain amount of exercise to give them the
necessary strength and hardihood, the device also pro-
moting exercigse in adult fowls contined in yards or
buildings, especially breeding stock, causing their eggs
to be fertile and productive of vigorous chickens. The
invention comprises a novel construction of coop in
which hay, chopped straw, chaff or forest leaves may be
agitated to mix them with the food in the shape of
cereals, compelling the chickens or fowls to scratch to
obtain their food. It is also designed to have two series
of feed boxes at a long distance apart and connected by
runways, making it necessary for the fowls to exercise
their bodies and wings.

Miscellaneous.

BicYCLE CHAIN CLEANER.—Eney Gru-
pelli, New York City. According to this improvement,
two circular brushes are journaled in a frame adapted to
be secured to a part of the bicycle frame in such posi-
tion that one run of the chain to be cleaned passes be-
tween the brushes, the device being of simple and inex-
pensive construction and readily attached to or detached
from the bicycle frame. The device is attached to the
bicycle frame by a clip, and is composed of a main
frame made in parts, there being journaled in the frame
a right and left hand screw rod engaged by nutson
shafts which carry the revoluble brushes, the latter be-
ing readily moved toward and from eachother by turn-
ing a knob.

TROLLOCIPEDE.—Prier C. Smallwood,
Louella, Mo. Introlley cycles for use with a suspended
track or cable, this invention provides an improvement,
and also in the tracka for supporting such vehicles. The
U-shaped frame of the device carries wheels adapted to
bear above and below the track, and one of the wheels
is movable toward and from the other to overcome ine-
qualities of the track. A novel form of forked brake
shoe is employed tostop the trollocipede when in mo-
tion. The trolley track supports have arms each carry-
ing a block which separates the strands of the cable, the
blocks carrying housings which are coonected to the
respective strands of the cable.

WHEAT STEAMER. — William L.
Mathews, Mariette, Mich. To thoroughly and uniformly
steam grain, this invention provides a casing having a
cap supporting a central feed pipe on which turns a regu-
lating pipe, a series of annular Loppers one above an-
other in the casing, a deflecting cone below and for each
hopper, and an inverted cone in the lower hopper to pre-
vent clogging. The steam is admitted at one side and
near the middle of the casing, only dry steam enter-
ing and coming in contact with the kernels, while the
grain is discharged from one hopper upon the next
cone below and from this cone into the next hopper,
the constantly moving grain being sufficiently retarded
to insure the proper absorption of steam.

RADIATOR. - Frederick Bason, Chica-
go, Ill. This invention is for a heating apparatus in
which both steam and water may be used, or either steam
or hot water exclusively as desired. It has a series of
connected loops through a number of which extend ver-
tical steam leading piper with open upper c¢nds, steam
being admitted to the radiator cither directly to the loops
or through the steam leading pipes. Any amount of
water may be retained within the loops, causing the ra-
diator to be exclusively a water heating apparatus or a
part water and part steam heater. The invention may be
applied to radiators not previously built for it, and the
novel construction forms a radiator of very neat appear-
ance.

AutoMATIC FIRE EXTINGUISHER. —
Edward Livingston. New Orleans, La. This invention is
for an improvement on formerly patented inventions of
the same inventor, and provides for the ure of a fluid as
the expellant of a fire-extinguishing fluid. The distrib-
uting pipe contains a fluid under pressure, and a vessel
connected with a pipe contains the fire-extinguishing
fluid held normally dormant. A diaphragm is connected
with the pipe, and a valve closes the passage to the
vessel while opening that to the diaphragm. Each of the
pipes in the rooms protect d has one or more fusion
valves adapted to open when the temperature exceeds
about 160° F., when a connection is made, through the
operation of the diaphragm and connected devices,
whereby a tank containing a gas-generating substance is
discharged into a vessel containing alkaline water, and the
water and gas are passed through the fusion valves onto
the fire.
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FLEXIBLE LADDER. — Theodore W.
Keithley, Montevideo, Minn. For use principally as a
fire escape in hotels and other buildings, this inventor
has devised a ladder which may be readily folded up and
stored under a window to be ready for immediate use. It
is made in sections flexibly connected with each other,
each section being formed of a metal wire bent to form
two sides, a rung, and braces extending from the sides to
the rung. The uppermost section has short chains
adapted to be secured to the window sill on the in-
side of the room, and the lower section has a hori-
zontal bar on the rear of which are hinged arms to en-
gage the face of the wall and hold the latter out a little
from the building.

VeEHICLE TIRE TIGHTENER.—Robert
N. Garrett, Troy, Texas. According to this improve-
ment two wedge-shaped sections are arranged to be fitted
together between the tire and felly, to take up slack, each
section having a thick and thin side edge and with should-
ers adapted to engage each other on their opposing faces.
The tightener may be made to completely encircle
the wheel or for use in sections, the latter form being
especially adapted for the repair of wheels on which the
tire has become loose, while the continuous form is pre-
ferred for new wheels, when they may be so introduced
as to obviate the necessity of shrinking the tile on the
felly.

FirTH WHEEL.—Alfred W. Johnson,
New Brunswick, N. J. A device in which the weight on
the fifth wheel is transmitted directly to the front axle,
no matter what may be the position of the latter. is af-
forded by this invention. A frame is carried by the
vehicle body and a second frame by the front axle. the
first frame having at its rear two studs adapted to loosely
engage a notch in the second frame, there being register-
ing grooves in the front portion'of the two frames. The

grooves are angular and have reversed relation to each!

other, so that their sides will always be crossed to
form an inclosure for an anti friction ball by means
of which the body frame is supported on the axle
frame.

SATLING VESSEL.—Ranald Gillis, Syd-
ney. Canada. A novel movable keel which may be bal-
anced to suit the conditions under which the vessel is
sailing is provided by this invention. Riing from an
opening in the bottom of the vessel, after the manner of
the usual center-board wells, is a trunk within which fits
and is held by a flange on its upper edge a keel consist-
ing of a downwardly projecting shell, oval in horizontal
section and tapering to a sharp edge at its lower portion.
Fitted within the shell, and conforming thereto in shape,
is a series of weights of different sizes, and having han-
dles in their upper faces, whereby they may be removed
or replaced as desired, according to the weight it is de-
sired to carry in the center-board.

SWIVEL LEADER HOLDER.—George F.
and Francis Breitstein, New York City. This holder
compriges a stem and independently pivoted wings, one
located at the center of the stem and the other connectegd
with it near its ends, the holder having guides or wings
to be engaged by the leaders, which bear such relation to
one another that tension upon one will hold the other
pointing in an opposite direction, and when more than
one leader is attached to the holder the liability of the
leaders becoming entangled is reduced to a minimum.
The leaders may be readily attached to the holder with-
out knotting or otherwise permanently tying them, and
the device is simple, durable and inexpensive.

MOISTENING AND SEALING ENVEL-
opPES, ETC.—Asahel W. Eddy, Coleridge, Neb. This
invention is for a machine in which an envelope contain-
ing a letter or other matter may be introduced, when
the gummed flap will be evenly moistened and sealed
down, the letter leaving the machine ready to be stamp-
ed for mailing. Within a suitable casing is a moistening
roller which receives the gummed flap while feed rollers
receive the body of the letter, there being guide rollers
at each side and an inclined partition crossing the feed
rollers, sealing rollers being located at the lower end of
the partition, and there being a driving connection by
which all the rollers are simultaneously operated.

PockeT INK BOTTLE, PEN, ETC. —
John Pool, Milparinka, New South Wales. According
to this improvement, a case is provided with a series of
compartmentg, in one of which a sheath for an ink
bottle is removably seated, the cover having a pouch,and
metal strips movable in guideways in the sheath forming
feet when drawn outward. The device is for a pocket
combination of pigment or powdered ink, a bottle for
mixing and holding it, pen and pencil for writing, extra
leads and nibs, and pouch for postage stamps, making
these requisites conveniently available for a traveler.

THREAD CABINET. — John 8. Arm-
strong, Burleson, Texas. T0 hold spools of thread of
different sizes ro that the spools may be readily taken
out one at a time as desired, this inventor has devised a
cabinet of novel construction, in which are a number of
compartments, cach having a swinging bottom wall ex-
tended through a front opening, a swinging spool re-
ceiver operated by the bottom wall. and mecans for auto-
matically moving the bottom wall to its closed position.
Each compartment is designed to contain spools of the
same size, and there is a sight opening in the front wall
by which it may be ascertained when the compartments
need refilling.

Winpow.—Mary West, Birmingham,
Ala. This inventor, a -daughter of e¢x-Governor W. H.
Smith, of Alabama, has devised an improvement in
windows according to which the sashes may be adjusted
vertically and axially on a horizontal pivot. In the
caxing are vertical slote in which are movable bolts to
which the sash are pivotally connected, weighted chains
being also connected to the bolts, and a locking cleat
slidable on the sash being capable of engaging the case-
ment to hold the sash from rotation. A block flexibly
connected with the sash is capable of engaging the lock-
ing cleat to hold it in position.

WATER STRAINER.—Joseph H. Seed,
21 and 23 Centre Street, New York City. This is a dec-
vice more especially designed for use in the ordinary
faucets on service pipes in buildings to purify the water
in a simple and inexpensive manner. It has an upper
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ingan outlet or spout, and at the junction of these parts
is a strainer formed of two gemispherical sieves, made
preferably of wire cloth of different mesh, and loosely
inclosing a ball of agate or like hard, impervious ma-
terial. To clean the stralner, the entire device is re-
moved from the faucet and water is allowed to flow
through it in reversé direction. The ball between the
sieves prevents their collapse and breaks the impetuosity
of the flow,

Winpow ScrREEN.—Charles 1. Still,
Sing Sing, N. Y. Thisscreen is carried by spring rollers
attached to the sash and opens and closes with them,
being entirely out of the way so as not to obstruct the
vision when the window is closed, but when the sashes
are opened the screens assume their places to close the
window opening. They may be attached to the ordinary
window sashes without changing the latter, and are pro-
tected from the weather by a shield or guard which
allows insects to pass outward but prevents their entry
to the room.

SAD IRON HEATER.—Stephen Arleth,
Holland, Mich. This is a device for use on gasolene,
gas or ordinary cook stoves to concentrate the heat upon
the irons, the latter being readily placed in or removed
from the heater. It is made of copper or other sheet
metal in the form of a square, shallow box without bot-
tom, and may be lined with asbestos. It has an open
front arranged to be closed by a flange of the lid, in
which are openings for the handles of the irons, and
pivoted to its sides are short legs to be turned down to
fit into the slots of gasolene stoves.

PuzzLE.—Chester H. Robinson, La-
fayette, Ind. In this puzzle it is required to carry a
number of balls through various runs and along various
inclines to a platform or table, on which the balls are to
be placed in a certain order, all without touching the
balls with the hands or fingers. The runs are formed on
a flanged board, an inclined plane leading upward from
one of the runs and parallel therewith, whilethe runs
are crosgsed by a second inclined plane connected with
the first, there being a track connection between the
second inclined plane and a table above the runs.

GAME APPARATUS.—Jerome G. Kiah,
Sand Beach, Mich. According to this invention, a
flanged board or table is made to represent a baseball
field, cages locating the players, an incline the pitcher’s
box, and a spring-controlled plunger representing the
batter. It is designed to facilitate playing a parlor
game representing baseball, in which the game will be a
contest between pitcher and batter, as in a real game,
the pitcher trying to deliver the ball so it cannot be hit,
and the batter trying to * get onto * the pitcher’s curves.

BoTTLE STOPPER.—Louis J. A. Fer-
nandes, New York City. To prevent the refilling of a
bottle which has once been emptied and the offering of
a fraudulent package as a genuine one, the neck of the
bottle, according to this improvement, is provided with
a ball valve normally held to its seat by a spring-con-
trolled spindle, the spindle passing through a partition
over the valve, and the valve chamber having side chan-
nels communicating with openings in the partition.
The spindle i¢ mounted in bearings in an extension of
the bottle neck, the extension being cemented to the
neck proper after the bottle is filled, and the upper end
of the extension being normally closed by a cork. It is
eagy to pour out the contents of the bottle, after the re-
moval of the cork, but it cannot be refilled without
breaking off the extension and a part of its neck.

Book SupPORT.—William A. Barnes,
Lampasas, Texas. To hold large journals, ledgers, etc.,
this invention provides a frame with upright keepersand
book-supporting platforms, the latter having at opposite
ends upright bars operating in the keepers. Detents en-
gage the upright bars and there are windlass shafts for
each platform connected with and adapted to release the
detents. The platforms consist of boards having mould-
ings at their lower edges, and rack bars with ratchet
teeth depend from the boards. Either platform may be
lifted as desired, where it will be held by pawls, but may
be lowered by a slight turning of the windlass.

WinDoW FASTENER.—William Gardi-
ner, Elizabeth, N. J. To hold the window in open or
closed position and to lock the sash so that it cannot
rattle or move in the window frame is the object of this
simple, convenient and inexpensive attachment, which
consists mainly of a casing having an opening in its
front face, a pin extending across the opening and a
sliding friction face having movement on the pin, and
the outer portion of the face being parallel with the
outer face of the casing. A cam operates on the friction
face, and by the movement of the latter a latch is opera-
ted. The sash is locked by carrying the cam to an
upper position, and the handle of the cam is turned
down when the sash is to be raised or lowered.

Designs.

MUuSTACHE GUARD CLIP.--William D.
Dalgleigh, Stamford, Conn. This is approximately a U-
shaped clip whose inner member is thickened at the
edge and tapers toward the bend of the clip, affording a
very simple device for holding a guard on the edge of a
cup. ,

BEER KEG GUARD. — Alexander H.
Schram, Oregon City, Oregon.  For use in tapping kegs
and disconnecting pressure pipes, to prevent spattering,
this inventor har devised a guard adapted to be applied
over the faucet or pipe connection and with a neck
rising therefrom at a point off the center, the device
being equally well adapted for use on kegs or barrels
where the bung is close to the chine or at a distance
therefrom.

Toy.—Oscar McDonald, Jersey City,
N.dJ. At onc end of a stick which may be twirled in
the hand, according to thix invention, is a whistle head
and a hoop-like loop across which is pivoted an S-shaped
diamond-faced blade, the stick having a light weight at
its other end, the twirling of the device forming a child’s
windwheel and whistle.

Note. Copics of any of the above patents will be

. furnished by Munn & Co. for 10 cents each. Please

'gend name of the patentee, title of invention, and date

portion to screw on a faucet and a lower portion form-| of this paper.
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The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in the follow-
ingaveek’s issite.

Marine lron Works. Chicago. Catalogue free.

*U. 8.7 Metal Polish. Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Spring & Varick Sts., New York.

Concrete Houses — cheaper than brick, superior to
stone. ‘* Ransome,” 757 Monadnock Block, Chicago.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Kngine is built by the De La Vergne Refrigerating Ma-
chine Company. Koot of East 135th Street, New York.

The best book for electricians and beginners in elec-
tricity is ‘* Kxperimental Science,” by Geo. M. Hopkins.
By mail, $#. Munn & Co., publishers, 361 Broadway, N. Y.

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

HINTS TO CORRESPONDENTS.

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

el ‘es to former articles or answers should
give date of paper and 'fa ge or number of question.

Inquiries not answered in reasonable time should

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

BBuyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each.

Bookxs referred to promptly supplied on receipt of

price.
Mineralx sent for examination should be distinctly
marked or labeled.

(7099) J. H. B. asks: Will you kindly
publish mn your next issue recipe for making scouring
soap with sand ? A. 100 pounds of cocoa nut o1l are sa-
ponified with about 200 pounds of lye at 20° B. The
soap is then hardened by the addition of about 8 pounds
of galt dissolved in water to a density of 15° B., with the
addition of 6 to 8 pounds soda ash. The mixture is
covered up and the foam is allowed to subside. After
standing five or six hours the foam is skimmed off and
100 to 150 pounds of dry sifted sand is thoroughly
crutched into the mass, and the crutching is continued
antil the soap is8 cool. Thig soap is very firm and hard.

(7100) A. R. G..says: I would like in-
formation on the storage battery. Where shall I look
for instruction regarding the construction, uses and all
things pertaining to them ? A. For valuable information,
the construction, uses, etc., of storagebatteries we refer
you to SUPPLEMENT, Nos. 159, 838, 845, and 997, price
10 cents each ; we algo refer you to ‘‘ Accumulators,” by
Salomons, price $1.50 ; ** The Storage Battery,”” oy War-
wick, price $1.50 ; “The Voltaic Accumulator,” by
Reynier, price $3 post paid. 2. What is the best known
conductor of electricity # A. Annealed silver. 3. Does
the better conductor entail less loss in transmitting to a
distance ? A, Noj; the poorer conductor can be made of
larger diameter to compensate. If of equal diameter,
then the poorer conductor is less efticient. 4. Does it
take quantity or power to produce sparks ? A. It takes
high voltage, and as the duration of a spark is short, the
power for the fraction of a second may be very high, but
the total energy very low.

(7101) C. C. S. says: Please state in
Notes and Queries for the information of several readers
of the SCIENTIFIC AMERICAN the height and base of
the several Egyptian pyramids. A. There are some 60 to
70 pyramids in Egypt. The three pyramids near Cairo
measure as follows : The great pyramid is 764 feet on
the sides and the perpendicular height has been variously
estimated at 480, 484, and 485 feet. The second pyramid
measures 707 feet on the sides and the height is 454 feet.
The smallest pyramid is 354 feet and a few inches on the
sides, and the height is 208 feet. You can obtain addi-
tional particulars regarding the pyramids by referring to
Rawlinson’s History of Ancient Egypt, which is accessible
at any library.

(7102) H. J. D. says: 1. Kindly inform
me through Notes and Queries of the best method to
clean parquette floors of grease and dirt. A. Clean the
floors with crude petroleum. 2. And, when clean, how to
polish the same. A. Take 1 pound of the best beeswax,
cutit up into very small pieces, and let it thoroughly dis-
solve in 3 pints of turpentine, stirring occasionally if ne-
cessary. The mixture should be only a trifle thicker
than the clear turpentine. Apply it with a rag to the
surface of the floor, which should be smooth and perfectly
clean. This is the difficult part of the work, for if you
put on either too much or too little, a good polish will
be impossible. The right amount varies, less being re-
quired for hard, close grained wood, and more if the
wood is soft and open g ained. Even professional
waxers are sometimes obliged to experiment, and novices
should always try a square foot or two first. Put on
what you think will be enough, and leave the place un-
touched and unstepped on for twenty-four hours, or
longer if needful. When it 18 thoroughly dry, rub it with
a hard brush untilit shines. If it polishes well, repeat
the process over the entire floor. 1If it does not, remove
the wax with fine sandpaper and tryagain, using more or
less than before, ag may be necessary, and continue your
experimenting until you secure the desired result. If
the mixture is slow in drying, add a little of the com-
mon driers sold by paint dealers, japan, for instauce,

in proportion of 1 gart of the drier to 6 partsof turpen-
tine. When the floor is a large one, you may vary the
tedious work of polishing by strapping a brush to cach
foot and skating over it. 3. Can you tell a remedy for
removing staing from marble or earthenware washbowls,
ete.? A. Take 2 parts sal soda, 1 part pumice stone,
and 1 part finely powdered chalk; sift ic through a fine
sieve and mix with water; then rub it well all over the
marble, and the stains will be removed; then wash the
marble over with soapand water.

TO INVENTORS.

_An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patentsat home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procurimg patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries mnay be had on application, and per-
sons Lontemplanng the securmg of patents, either at
home or abroad, are invited to write to this oftice for
prices, which are low, in accordance with the times and
our extensive facilifies for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JANUARY 19, 1897,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Adjustable gate for stock yards, Donnel & chkey 57
Air motor controller, W. H. Knight
Artillery mount, ﬁeld L. L. Driggs..

Automatic sprmkler ¥.H. Cyrenms
Bag. See Bicycle bug. Mall bag.
Bag helder, M. W. Mo

Bagasse holder, E. Boudreaux
Baling press, M. C. Nixon.......
Baling press door fastening, T'.
Barrel wusher C. L. Kline..
Basin, catch, M. J. Nelles.

Bearmg, ball, W. R, Smith
Bearing, roller, H. Schon. .

Bearing, rotary shaft P. L. K
Bed and cradle, combined foldmg. J V. Fitzsim-

- 915,547

575,45

Blcycle, J C Stephens..
Bicycle bag, tourist’s, J. A. Swanson
Bicycle chain cleaner. E. Grupelli.
Bicycle seat, O. K. Newell..
Bicycle seat, C. E. Wheel&nd
Bicycle support, C. L. Benedic!
Bicycle track atmchment Dehlm & Clark
Bicycle wheel, W. Hamilt
Bicycle wheel repairing apparatus,
Blind, rolling, W. R. Kmnenr ......
Bolt socket king, H. C. Sw:
Book ﬂmslnng machine, D. Nltschke “ -
Book support, W. A. Barne: . 575 627
Boot or shoe and metal plate or lift therefor,

Yrm lheel, ¥. F. Raymond, 2d 515,534
Bott von Bokern b
Bottle, hreakable, M. V. e.
Bottle, demliohn etc.,, Bahrenburg & Drake
Bottle, mucilage, A. Shackleton..

Box. See Lunch box. Magnetmng

box. Paper box.
Box, W. Jeschke...................... 575,3%
Braiding machine 54.’), 23
Brake beam, J. Farley. 515,420

Bread, cakes, etc., ma

teke.. 09
Brick mnk 603
Broom head, M H. McCormick 5,571

Buggy top support Brittingham & S 2.

Building material and making same, G. Schop

Durner. See Gas burner. Gasolene burner.
drocarbon burner. Lamp burner.

575,500
... 515,319
Hy-

Burnishing machine, W. K. Herrington............ 575,35
Cable conveyer controlling mechanism, E. J. Mul-

JBF . cminsminssmunsmmsnmemsmme s sysisess o 515,367
Calorimeter, separating, C. Carpenter. . 57’)’%‘.)1

Camera, panoramic, Sc oenfelder & Kehle
Can opener, K. Leschinski
Car coupling, Grady & McMillan
Car coupling, H. M. Luchia....
Car coupling, L. Mendelson..
Car coupling, C. G. T'ushau .
Car cuupllngs. draught rlggmg for eonnecmng, [N

5754 31
K54

Gratstrom 75,506
Car fender, M. 75,676
Car feuder, 1. K. 2L . 75,396
Car, stock, W. Kline...... 75,459
Car, street H. W. Lrbbey 719,485
Car’unloader, M. 0’Dowd. . 75,492
Car, vestlbule, H.W. lebe 75,484
Car windows, curtain ﬂxture t‘or 75,410
Carbureter, H. B. Cornish 75,095
Card with revolving flats, G. Fauquet 565

Carousel, M. T. Weston............oooeeun ..
(,nrtndge holder, temporary, 1. 'C. Johnson. .
Case. Seel )15]i‘ay case. Lyeg]ass case.
Cash register, L. Cooney, Jr.............
Cash register and recorder Pottin
Cash register, pocket, J. F. Goodrldge
Center Lemplet E. F. Fancher..
Chain, bicycle, A. W. (xregory
Cnlﬂ'onmer, A. E. Tha, ayer..
Churn, Wright & Stracener.
Q gar lighter, S. J. Turner..
C
C.
C

Cleaner. See Bicycle chain cl
,oghgs ‘?rying apparatus, Josephs & Feldman
utch. .

Corn po&Per, S.H. &
Corset, Leckebusch
Corset steel reinforce, C.
Coup]m%l See Car couplmg Pipe coup g.
coupling. ere coupling.
Cribb counter, W artin, .
Crusher head,
Culinary utens 1, E.
Cultivator, D. B. S
Cultivator, cotton, W. Bibb
Currycomb, A. C. Decker....
Curtain fixture, F. H. Bassett oo
Curtain hanging apparatus, P. Goldsmith..
Curtain runner or support, Blshop & Down. .
Cut‘t;er. See Paper cutter. Thresher band cut-
er.

Cycle, elevated track, W. H. Martin.. . 575,611
Cycle handle bar Jomt J.P. Ottawa 575,533
Cycle saddle attachment boss, J %rooks.

575,542, 575,631
Darning implement, M. S. Schafor.................. 575,318

Die. See Nail formmg die.

Dish cleaner, J. H. Nolen, Jr 5,
Disinfecting apparatus, H. Mayer..... . 575,364
Disinfecting apparatus, Mayer & Wahle. . 575,365 |
Display case, sample, W. F. Hammond.. 575,348

Door operating mechanism, sliding, W. ‘Al Heath’
et

al
Doors curtains, etc., support for sliding, Abru-

ham & Schroeder 575,513
Drag rake for road beds, A. Daggett.. 5,635
Drawing frame, Tweedale & Smalley. . 7,558
Drill. See Hand drill. |
Drill and tap machine, W. Wlllmmson. ... 515,638
Drying npparatus, B. k. 575,463
Edge setter, C. M. Ne wcomb . 575,531
Electric current meter, deep sea, C. L. . 575,455
L]ectrrc elevator or horsung machine, R. -

............... . 575,479
Electrlc motor de
rents thereto, D. N. Osyor. . 575,615

Electric motors, means for o
Laughlin.....

575,490
Electric motors,

Electrical controller, W. H. Morga. ..
Electncul controllmg apparatus, O TH. & 8
Pie] . 515,573

dict 515,321
Elevating mechanism, J. M. Dodge. .. 575,636
Elevator, See Electrrc elevator.

Engine. See Gasengine. Gas or o 1 eng ne. Steam
engine.

Envelope fastener, O. A. Logan (reissue)..
Ether, obtaining, P. Fritzsche.
Eyeglass case, J. G. 0
Eyeglasses, galvanic attachinent for, Al Mayer.
kFabries, renovating, C. K. Broadbent.

Fan for’ baby carriages, C. Dold..
Fan, rotary, J. M. Seymour..
hummgnnll,.] & L. Albrecht
karm gate, A. W. I'erpening....
Kaucet, G. 8. Murphy...............
Feed cutter carrier, Cook & Mateer
Keed grinder, ). W. Bovee. .
Kence, Brandes & Hironimus..
Kence post, W. L. Rec

583
575,541
515,374

eeedbae 575,345
fth w‘heel H. C. Swan . 575,437
Filter, C. Haefner..... 575,478
Kilter, oil, D. C. Hunt. 575,508

Finger ring, K. P. Hendrickson....

575,604
Kish hook, spring, B. W. Punches.. .)45 405

Fishing net cumrollmg device, 1\ Lmdsa ........ 575,30

Fluid pressure compound motor and hmke, J.
Melntyre.......ooiiiiiiiiiiiiii ... 575,527

Fluid pre«ure motor and brake, J Mclntyre 575,52.:

Krame jont, tubular, 'l‘}l;

Krying pan cover, H. O. Hatch........ 70,49
Funnel for filtering liquids, H Krocker............ 575,608
Kurnace. See Bagasse furnace. Smoke consum-

ing furnace.
Furnace, K. G. Girtanner.. . . 575,421
Garment, bicycle, K. Hooper.. 575,641

Gas apparatus, carbureted water,
Gas burner, J. K. Barker.
Gas engine, H. S. Bristol.
Gas eng ne, W. L. Crouch
(zas engine, rotary, J.
(zas generator, ucetylene, H. F. Fu .
Gas, method of and apparatus for
. acetylene, H. K. Kuller...

as,

Gas or oil engine, W. F Trotter.
(zasolene burner, 1. Culver.........
Gate. See Adjustable gate. Karm g
Gear cutting machine with safety stop, U. Eber-
hardtetal.........cvioupessos eennenenseaenniamiin
Generator. See Gas generator.
(zlass beveling machine, plate, R. A. Schlegel
Glove fastener, J. P. & S. L. Luther......
Gold separator, A. M. Rouse......
Grain shocker, A. Calhoun
Grate, R. ay..
Grate, J. Steiner..
Grinder, cutter and reaper, H G. Barr.
Grinding nmchme, cutlery, B. Block...
Hammer, drop, C. 'L\ Kletcher..
Hammer pneumatic, J. Boyer..
Hand drill, Pickel & Schmale.
Harp, R. l)olge ............
Harrow, 1. H. Giffin
Harrow, M. J. Todd...
Harrow, side, U. }H. Brown..
Harvester, corn, E. T. ])euth.
Harvester, corn, Myers & Choate.
Hasp fnstener C. C. Richmond
Heater. See Milk heater.
Heel makln;.r machine, E. H. Taylor.. YT
Heel plate, H. P. Andresel. . ........
Hoisting und con veying apparatus, P. Rasch.

575,617
575,625
575 661

575,503

575,393

Hollow bodies, sa fety guard for, J. McIntyre. ..... 575,
Hook. See Fish hook.
Horse check, runaway, A. Gruenberg.. .. 575,664
Hub attnchment vehicle, M. V. Howe . 575,649
Hub, pneumatic, H. R. Collins........ . 575,634
Ilydrocnrbon burner, E. G. Mummery. . 515,659
lluhcutor See Oftice indicator. Station indica-
lnjector, W.B. MaCK. ceeiiiiiiiiiinineninneenannanns 575,363
Insole, E. M. Cole............. . 575,460
Iron, produung malleable cast, 1. Doherty. 575,518
Jig for mineral or ore washmg, C.J.Hodge. 57 040
Joint. See Cycle handle bar joint. Frame ]
Journal bearing, W. J. T . . 575,386
Journal bearing, antifri -
. 575,426
575,332
575,433
Knife. See Bocket knife.
Knitting machine narrowing apparatus, F. H.

GIAIZ. e oot erinitinite cetiteniesonnesnassosossasanne 575,395
Knrttulg muchme pattern producing mechanlsm, .

VI8, iieecnnsnnansnnanne 3
Knob fustener, door, H. Flanders 75,471
Lacing strip for shues, etc., H . 575,387
Ladder un(l window wk extensnon J M §: ugh.. 575,574
Ladder, foldable, R Hilliker..... . 75,397
Lamp burner, J. B. Daudelin. 7!
l.amp burner. A. H!'Jones.... 75,
Lamp clutch, are, E. Finkbeiner..... 75,
Lamp or burner, incandescent %s Tee. . 975,441
Lamp socket, incandescent, R. Ben amin...... 75,322
Lamps, illuntinant for mcandescent A de Lody-

BULILC. .. uisiie e nes s s biai s d5issnaints amesenonasiio 575,668
Lantern attachment, . K. Davidson.. 575,333
Lantern, bicycle headlight, C. M. Bump. 75,321
Lens ;,rmdlng apparatus, Ayres & Duntor 75,584
Line fastening sinker, A. W. W odward. . 75,674
quuld dispensing nppamtus F. H. Trumbuil.. 75,446

Liquid elevating apparatus, automatic, W. M.

Kiddie 75,35
Lock, H. W. Tea! . 575,556
Loek, A.J. Wolff. 75,639
Lockand latch, J. E. Wells 75,448
Log hoist for log carts, I'. K. Spotswood........ 575,383
Lanch box, bicycle, K. N. Lomas... ... , 655
Mug.uetumg box, C. A. Hussey. 575,679
Mail bag, G. A. Pile 575,429
Mangle, C. Jensen. . 75,665
Manhole coversedtmg, HF. Fuller. 75,47
Match box, Z. D. MOrTOW........... .. 875,489
Metal coloring, Garde & Brunell. . 575,678
Metal working tool, compound, N. E. Smith. ... 75,381

Metals and metallic compounds from ores, etc.,
separation of, G. Robson......... e, 575,669

Meter. See Electri¢ current meter.
Meter prepay ment attach ment, H. W. Williams.. 575,672
Micrometer for testing muchines, compression,

. Kidwell....ooooooiiii, HERER R 575,651
Milk heater, J. Andersen............ccceeeuuunnnnnn. 575,499
Mill. See Fanning mill.

Moistener, stamp and envelope, G. Linde... .. 975,486
Mop or clothes wringer, W. R. Ramey.... 575,510
Motor. See Electric motor. FKluid pressure n

tor. FKluid pressure compound motor. Vehi-

cle motor.
Motor system, M. E. Clark................ .. 575,681
Musical instruments, tailp )

stringed, C. W Hutchms 575,42
Nail forming die, G. ‘Anderso 570,&10
Non-conductin hood J Wilkers 75,680
Nozzle, spray, P. J. Doyle. 75,006
Nut lock, K. G. Ko]lenberi 515,358
Nut locking device, J. T 575,414
Office indicator, E. Dundon......... . 575,597
Ores, treating complex sulfid, F. Kile . 575,467
Paclkmg for piston rods, metalllc M. P. McLaug - v
Paper box W. A. Cooke, Jr. 575,461
Paper box, folding, I. Ta 575,334
Paper cutter G. H. Edwards 515,466
Paper cutter, M. K. Tytler.. . 575447
Paper holder, H. K. Huvnand .. 575,568
Paperrack, W. M. Brightman.. . 575,590
Pen drawimz, AL A teneder. 575,408
Penholder‘ W. Thomas..... 575,385
Pen rest, k. C. Canfield.. It
Perforator, E. R. Storm... 575,497
Piano action, 1. 1" Kischer......... 515.470

Plcklmg apparatus, G. G. McMurtry......
Pipe. e Tobacco pipe.
Pipe and nut wrench, combined, C. H. Driver..
Pipe coupling for water closet bows, ete., ‘Atkin-
son & Plunkett.......ooooiiiiiniiiiiininiiieinn, 57
Pipe, draw bench for manufactunng, P. Boyd..
Pipes, Sbal::rﬁced expansion joint for pressure, 8’
mi ..
Plow cultivator, D. C. Huysllp
Plow point, C. La Dow
Plowshare and pomt, C. L.a Dow.
Pneumatic tired wheel, W. Merton
Pocket, H. Knufman..............
Pocket knife, J. M. Livingston.
Porte monnaie, J. Langfeld

Post. See Fence post.
Press. See Baling press.
Printing on sidewalks, device for, D. J. Etly...... 575,599
Printir g press sheet delwery mechamsm,

J am (2100 | PP 575,643
me ndmg

‘arwell.. 575,

Pulverizer, g{v 575,495
Pump, W. J. Wright. 575,498
Pump, hydrauhc air, 575,614
Punch, self revlstermg check C. . 575,616
Purlfymg or dlsmfectmg apparatus, E. H 575,645
Push button, C. O. Mailloux.. .. 575,5%3
Rack. See Paper rack.
Radiator, F. Bason........ 5 . 575,515
Rail bond and connection, M K Bowen . 575,
Rail bond, electric, W. Jens...... .. 5753

Railway, électric, W. Grunow, Jr
Rallwuy signal, W. F. French....
Rake. See Drag rake.

Razor back, removable, 8. H. Barrett et al
Razor, safety, F. Voos.....
Recoil pad, J. R. Winters...

L1l 515,601

eeee 875,514
.. 515511
ceeess OT5,673
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Reflector, H. F. Fuller....................... ... 875,473
Relngeruung appnratus. Cooley & (xoebel . 575,594
Refngeratnr, JoBellieeseesiaesncrcesncosnsnsescnnns . 575,516
Register. See Lash register.

Ring. See Kingerring.

Rule, telescopic measuring, Watts & Smith....... 575,671
Salt m:lmufa(,turmg apparatus, H. J. Demuth T
Qash fastener, J. W. Cole.. 575,415
Saw guide, J. (‘()nnell ceeen 575,416
Sawmill dog, F. A. J. Smar 575,432

Sawmill set gear, J. B. Hart.

Seal, K. W. Woo 5,012
ﬁeparator See (old separator.
Sewing apparatus, carpet, Drehl & Bennett....... 575,392
Sewing machine, E. B. Alle . 575,315
Sewing machine, J. Vannette -
Sewing machine extension table, J. Greene. ... 575344
Sewing machine feeding meehanlsm P. Diehl.... 575,339
Sewing machme tuck or plait fornnng attach:

ment, C. H.FOSter..............oooiviiiuieiian. 575,342
Sewmimachmes, automatic bobbin winder for,

L o 1) 3 575,587

Sewing machines, thread grlppmg device for wax

thread, F. W. MerricK...........cco.ovviiienaen... 575,530
Shade roller and bracket therefor, window, G.' M.

Parsons.........coeeiiin. 515,572
Shaping machine, J. R. Scot 575,(;19

Sharpener, lawn mower, G. R. Davidson.
Sharpening device, G. T. Hetzel..
Sheet metal tank, I.. W. Noyes...
Sheets, means for delivering and

Shoe, 4.8, Wa .
Shoestrmg fastener,
Shutter worker, J W. Cole

Sifter, ash, R. L. Riley
Signal. See leway
Skirt, C. Coh:

Skirt support M

Sleigh attachment for ve ed, S 575,657
Smoke consuming furnace, W. ’C. Wetmore.. 575,557
Smoke, purifying, C. E. PATKS. v eneennennnn 575,370
Soldermg tin cans, machine for, O. Asche......... 575,
Sounds audible, apparatus for rendering small,
azzi & Bianchi..........oooiiiiiiiiiiiiernnnnn., . 575,320
Spelter or zinc, treatlng inferior grades of, R. W.
OLH. . oo vomsaiweimons . st etense s tenesnasarans 575,630

Spittoon, fountain, J. C. Blair.. ... 575,629
ono]mg machine ﬂtop mwlon, G. P. Bosworth... 575,663
SPring, G.W.N. YOSt.....viiisiinnienianeennns eees D5, 451
Sprin ler See Automane sprmkler

Stamp shoe and die and making same, H. D. Hib-

DALA:ceoeecseenrontosusoessnssosesecnaenessonconenas 515,548

Stampmfz and embossing machnle, die, Ca.rson &
............................ [ 1 X 155

Station mdlcator, W. M. Buker. 75,585
Stay, dress, B. T\ Durfee....... 75,508
Steam engine, J. C. Slaughter 75,576
Steam exhaust head, R. Bmgham 0o 5,961
Steamer, wheat, W. L. Muthews ..... 79,50
Stone dressing mnchme. . Spencer. . 575,435
Stove, wood burning, C. V. Roberts............ vee. 875,617
Table. See Whist table.
Tank. See Sheet metal tank.
Telegraph battery jar, A. L. Werner.. . 75 449
Telegraphy, P. elany
Telephone, magnet.o 394
Thill coupling, Hill & Bl 75,32
Thrasher barnd cutter and feeder ‘Hall & Gaynor 75,087

Ticket and baggage check combmed rallwa.y
passenger, K. J. Bonham......
Tire, bicycle, H. Bingham
Tire inflater, pneumatic, J.
Tire, pneumatic, G. C. Moo

Tire, rubber, Toy & Holt.. 575,445
Tire wmdmg apparatus, W . 75,398
Tires, comﬁosmon for repairing leaks
matic, Howe & Langley. 575,

Tobacco plpe,G R. Davrdso 575,
Tooth powder receptacle, 575,610
Top roll saddle and welgln stlrrup E. D 575,
Top rollers, mountin T 575,857
Trace holder, G. Laube 575,359
Tractlon device, floatin| 515,488

L. F. Wlllmms ........ 5154
'l‘restle, folding, 15,543
Troll ocipede, C. Smallwoo . 575,528
Trousers, S. M. Silverman....... 575,496
Trousers creaser, Loebenberg & Morris 515,401
Truck and rack, barrel, W. K. Cook.. 575,330
Truck, stove, C, E. Burnett. . 57!
T'runk, M. L. 'l‘mkcoru

T'ug, hame, W. O. Bar
Tweezers, l)lackhead J K

. 575,602

? 575,570
Undergarment 1. Goldberger
Vehicle motor, G. W. Foye...

Vehicle toe rarl H. C. Swan.. 75,
Velocipede, rallway J. Donovan. 75,44
Veterinary dental file carrier, L. Wrrschmg 75,407
Vise, saw, H. C. Hawkins............ 5050000a00000C .. 575,569
Washer. 'See Barrel washer.

‘Washing machine, Brammer & Voss.. 540

Watchmaker’s tool, A. F. Robbins,
Watering cart, R. R. Reilly...

Wheel. See Bicycle wheel. ifth wheel. Pueu-
matic tired wheel.

Whist table, duplicate, G. S. Boutwell.. veee.. D75,457
Window, R. Cullen...... 75,963
Window fastener. W. Gardiner.. 75,519
‘Wire coupling, Gerard & Lawrence. . 575,641
Wire, machine for making check row, R. Fari es 575,546
Wrapping and labelm%machme, . E. Brigham.. 515 325
Wrench. See P 1pe and nut wrench.

Wrench, P. B. Canti ceeeeneeeeees. D75,502

Wrmger. See Mop or Lluthes wrmger.

DESIGNS.

Bicycle handle, U. F. Hendersgo n.
Calendar, H. W. Pitz........

Cane fabric, H. M. Colleste
Cane fabric, K. G. Watkins.
Car hulster, J. M. Harrison..
Card, ornamental, W E. Hero
Crusher ed, M. J Eic

Keeper spring, J.

Keg guard, beer, A . 26,
Undergarment, I. Goldberger..................26,546, 26,54
TRADE MARKS.

Beer, lager, John Eichler Brewing Company....... ,482
Boots and lumbermen’s sucks, wool, Mrshuwaka
Woolen Manufacturing Company................ 29,476
Cocoa and spices, Peek Brothers & Winch.. 29,483
Cotton fabrics, Naumkeag Steam Cotton’ Com- 200450

ny.

Hardware tools, agricultural implements, scythe
stones and slates, Hammacher, Delius & Com-
pany.

Harness snaps, J. 'C. Covert.

Lye, W. . Priesmeyer...

Medlcine, diuretic, TLamar & Rankin Drug Com-

Qils reﬂned from petroleum 1llummatmg, Stand-
ard Oil Company, of New York..................
Remedies for headache, neuralgia, rheumatisin,
and dyspepsia, and essences and extracts for
cuukmggurposes, . K. Stoffregen.. .........
Serums, P. YVOIl..oooiiiiiiiiiiiiiiinasenns
Sheetings, drilling, calico and muslin, Ab
Lompany
Sheetings, cotton, Naumke

29,490
20489

. 20477

pany. 29,479
Shirtings
................... . 20478
Soa.p for plexion, toilet, h
and all cutaneous affections, C.F. Mrller 28,486
Suits, men’s sack, Kuh, Nathan & Fischer Com: e
{11313 28008000000 I600 8000 0aADa000 00000 ORI A0 . 29,47
Sirup, Ehrhart, Conrad & Comp an . 29,484

'l‘ubmg, weldless steel, American Weldless
Tube Company

Twine, seine, C. K. Brownell............... ,481
Watches and watch movements, American
ham Watch Companf ............................ ,473
Writing fluids and bottles, wells, and stands for
same, E. Davis...cociieiiiiiiiiiiiiiiiiiiiiiiinan.. ,474

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
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtmned by the in-
ventors for any of the inventions named in the fore-
fomg list, provided they are simple, at a cost of $40 each.

f com llca.ted the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained,
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Lathe Chucks, Geared
Combination Latbe Chucks, Plain Universal Lathe
Chucks, Inderendent Lathe Chucks.
Westcott Chucli Co.. Oneida. k
Ask_for catalogue in English, French, Spanish or German.
FIiST PRIZE AT COLUMBIAN EXPOSITION, 1883

" ROCK DRILLS
AIR COMPRESSORS

i SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

100 Broadway, New York.

| Send for Catalogue.

= JDROPFORGINGS]
A WYMANSGORDON

WORCESTER MASS.

23 BRADLEY STREET.

Experimental & Model Work

Circulars & advice free. Gardam & Son, 96 John 8t.,N.Y.

ELS &,
[ GELARS

EXPERIMENTAL WORK

g GATALOGUg

| 'm A
UNION MODELWORKS CHICAGO

(TR
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ments, and ‘to
for inventors.

United States, Canada, and
Munn & C

A pamphlet sent free of
tainin,

sale of Patents, etc.

"M"""MYY""MY

ATENTS!

MESsSRS. MUNN & CO.,,
with tbe publication of the SCIENTIVIC
AMERICAN, continue to examine improve-

In this line of business they have had nearly Fifty
ears’ experience, and now have unequaled facilities for
he preparation of Patent Drawings. Specifications, and
the prosecution of Appilcations for

0. also attend to the preparation of Caveats,
Copyrights for Books, Trademarks, Reissues, Assxgn-
ments, and Reports on Infrmgemems of Patents.
business intrusted to them is done with special care and
promptness, Ol very reasonable terms.

full information about Patents and how to pro-
cure them: directions concerning 'l'rademarks, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments. Rejected Cases,

We also send, free of charge a %ynoP

Patent Laws, showing the cost and met

Patents in all the principal countries of the world.
MUNN & CO., Souicitors ofF PaTenTs,

361 BroapwAaY NEw YORK.

BRANCH OFFICES. — No. 622 and 624 F %creet Pacmc
Building, near 7th Street. WASHINGTON,

in connection

act as Solicitors of Pateuts

Patents in the
Foreign Countries,

Messrs.
All
charge on appiication, con-

Hints on the

318 of Koreign
od of securing
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Wlll YOII START A LAUNDRY?
2 ““The Columbia”

Modern Laundry

Machinery
Is the Cheapest and Best.
§F~ Send for Catalogue S. A.
Wilson Laundry Mach’y Co.
COLUMBIA, PA.

EDGE TOOLS-o~

are often nearly ruined bﬁ using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
summle or grinding any tool.
ly we se you our Catalogue,
which will give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, Grafton, Ohio,

I PRINT

Make money print-
hig for others Our
$18 Press prints a
newspaper. Type

settingeasy, printed
i ¥ulest 1Senrl stamp
= or catalogue, press-
s‘\? Cards, circu-|es and sggpfies, to
2> lars, with $5 |the factory,

Press and save| KELSEY & CO.
money. Meriden, Conn.
WATER WHEELS.

SEND FOR PAMPHLET.

JAMES LEFFEL & 0O0.,

Springfield, Ohlo, U. 8. A.
’

LENTMAYER’'S e MICROSCOPES
in use by the leading Professors and Colleges
throughout the world. The acme of_perfection
in the art of Microscope making. Heartily in-
dorsed wherever used.

Complete illustrated catalogue of micro-
| scopes and optical anparatus sent free. Mi-
crometer Rulings in English and Metric scales.
J. ZENTMAYER,
211 Seouth Eleventh St. Phila., Pa.
30c. Prof. Anderson,

Sixty ways, $5; m(; method, $2.
100 Xagze book, 10c. Ocecult Forces,
8. A. 27, Masonic Temple, Chicago

BALTIMORE,MD, —2—=
MANUFACTURERS AND DESIGNERS OF ALL KINDS OF

HEAVY MACHINERY,

REQUlRlNEG FlRSTClASSWORKMANSHlP AND MATERIALSA
27 pof
ewa \N"‘

A"
Kl

N e e
‘0 )TC P\)\'L pf

£ MOLDE

\CT

MAC H|N

POOLE LEFFEL TURBINE
WATER-WHEELS &

< <
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THE MODERN ICE YACHT. — BY
Geo. \W.Polk. A new and valuable paper, containing
full, practical directions and specifications for_the con-
struction of the fastest and best kinds of Ice Yachts of
the Jatest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arranegement of all the parts. Contamecl in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
cents. 'I'o be had at this oftice and of all newsdealers.

MEWER- TlC FEED
AUTONSRILL.

An indispensable Labor Saver.

Will feed, fine or coarse, at any
angle, without pressure or loss of
power. Warranted.

For particulars, prices, etc.,
MEWER TO0O01. CO.,
16 Elm St., Portland, Me., U.8. A.

© 1897 SCIENTIFIC AMERICAN, INC.

MECHANICAL - To Machinists
.DRAWING S Patiora Makers Gar

Architectural Draw-
ing; Electricity; Me-
chanies; Architecture; g2
Plumbing, Mining;
Civil Engineering in
all Branches; Steam

penters, Steam Engi-
neers, Draughtsmen,
Steam Fitters, Elec-
trical Workers, Civil
Engineers, Plumbers,

3 ] N Miners. erences
Engineering (Loco., Free Cir-
Stat’y. and Marine). cular.

The Iniernational
Correspondence Schools

DYNAMO AND MOTOR
CASTINGS
and ELECTRICAL SUPPLIES
TELEPHONES
STEAM AND CAS
ENCINE CASTINCS

SEND STAMP FOR CATALOG:
PALMER BROS., Mianus, Conn

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG. M. Hopkins. —Descrlptlon of asmall electro
motor devised and constructed witn a view ro assisting
amateurs t0 make a motor wnich might be driven with
advamage by a current derived from a dattery, and
which would have sutticiens power to operate a foot
lathe or any machine requiring not over one man bower.

ith 11 figures Contained In SCIKNTIFIC AMERICAN
S( PI'LEM ENT. No. 641. Price 10 cents. To be bad at
this otice and frr\m all cewsdealers.

CREENFIELD
—  Steam Engine Works.

Established 1874.
Manufacturers of Greenfield Sta-
tionary, Portable and Yacht

ENGINES AND BOILERS.

Also Horizontal, Automatic
and Variable Cut-off Engines.
Siges from 3 to 73 Horse-Power.

Also Vertical and Horizontal and
Marine Boilers, Steam Pumps
and Adams’ Grate Bars.

W.G.& G. GREENFIELD,
East Newark, N. J.

THE ORNAMENTAL IRON INDUS-

tryv.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9 illustrations. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 10 cents. To be had
at this office and from all newsdealers.

GAS and GASOLINE
ENGINES. g

Using Natural Gas,
Coal Gas, Producer
Gas, and Gasoline di-
rect from the tank.
1to 40 H. P., actual.
’I‘In- Springfield
Gns Engine Co., g
21W. Washington St. 9
springfield, O.

This ben.ts Wmd bteam or Horse
We ofler the
\VF];\’I‘FR 2% aclua] horse power

GAS ENGINE

for R15(). less 107 discount for cash,
Built on lnterchanﬁeahle plan. Built
of best material, ade in lots of 100
therefore we can make the
ed for shipment, weight
Mag%{or Gasor Gasoline,

rice. Box-
0 pounds.

Write for Special Catalogue.

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

PUWER'

POWER? POWER??

Fifty per cent. increase at
no additional expense.

Victor Vapor Enginc.
Emphatically the Twentieth
Century Gas Engine.
Send stamp for catalogue*‘A”
Reliable agents wanted.
THOMAS KANE & CO.
64-66 Wabash Ave., Chicago.

The Chlcagu Gas & Gasoline Engme

The simplest gas and gasoline
engine on the market. Has no
equal for absolute, steady speed
and durabillty Itis a dwarf
in size and Samson in
strength. Cataloque sent on
application.

MANUFACTURED BY
J. J. NORMAN CO.,
48 “A” South Clinton St.,
OHICAGO, 1LL.

The Long-Sought-For Found at Last

AN IMPULSE WITH EVERY TURN OF THE CRANK.
The Hicks Compound Cylinder
Gas and Gasoline Engine.

The Engine of the fu-
ture. This engine will
run steadily and reliably
as the automatic
steam engine, and much
better than the ordiarny
single cylinder. Catalog &
rontier Iron§

orks. 601 ATWATER
ST., DETROIT, MICH.

Engineers
y OF all Kinds

Steam, Gas, Electrical, Mining, and Railroad
Engineers should be regular readers of the

Scientific American,

Every issue contains information of great value
to them. It is a weekly chrornicle of all happen-
ings of importance to engineers—mechanical or
otherwise. New inventions in machinery, for
any purpose, are duly recorded and explained in
its pages. No engineer should miss a single
issue, for there is not a publication in the
world that gives 80 much valuable information
on mechanical and scientific matters.

Its price puts it within the reach of all. $3.00
yearly, $1.50 half yearly, $1.00 for four months,

Send check, draft, express or money ord.:
payable to

MUNN & CO., Publishers,
361 Broadway, New York City.
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STUDY + HOME

BY OUR EFFICIENT CORRESPONDENCE METHOD,
ELECTRICITY, MECHANICAL

DRAWING, MECHANICS, OR ., ..
STEAM ENG"‘EER'"G. Cofromue

INSTITUTE FOR HOME STUDY OF ENGINEERING,
46-47 Blackstone Building, CLEVELAND, OHIO
at the

You will be surprised Splendid

\ appearance of THE INLAND PRINTER, &
the quality of its reading matter is fu])y up
to its high standard of excellence tyim-
graphically. Full of well written articles
and valuable hints for every department
of the printing oﬁice .00 per year; $1.00
for six months, d Printer Co.,
212-214 Monroe Streec, Chicago; 191 Potter
Building, 38 Park Row, New ork.

SUNART’S

“VENI, VIDI VICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

. Send for Illustrated Cata-
- logue—2 cent stamp.

PHOTO CO., ROCHESTER, N. Y,
ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities.
chemistry, pressure of liquefaction, ite probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete form the particulars of
this subject. Apparatus tor making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998,
1004, 1007. 1012, 1014, 1015, 1016, 10222,
1035 and 1038, T'hemost recent agpurutus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1035?7. Price 10
cen%s each. To be had at this office and from all news-
deulers.

sUNART

Horse Garts

12 STYLES-

Pnpulnr Prices. Low
rates of frelght from our
works, Tatamy, Pa., to al
points.’ HOBSON CO.,

No. 4 Stone St., New York.

saves wear of chain, pre-
vents rust and increases
ease, speed and comfort.

CYCLE CHAIN ;
BRAPHITE  scnd 10°conts for sampie

J0S. DIXON CRUCIBLE CO., JERSEY CITY, N. ).

TELEPHONES

for Long or Short Distance Use. Also
Interior or Warehouse Telephones.
Sent on trial to re%ponslble parties.
Sold thousands during the last
two years, cvery one a success.
B¥F~ Send for Circular and Testimonials.

Julius Andrae & Sons Co.
MILWAUKEE, WIS.

UY TELEPHONES
That Are Good--Not ‘‘Cheap Things”

The difference in cost is little. W e guarantee our appa-
ratus and guarantee our customers against 1oss by patent
suits, Our guarantee and instruments are Both Good

WESTERN TELEPHONE CONSTRUCTION CO.

250-264 South Clinton Street, Chicago

Largest Manufacturers of Telephones
exclusively in the United States.

DIXON’S 691

Durable—Easily Applied.
Tbis roofing is manutactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as coal-
car rootings do. (¥ Send for
freesampleof roof 12 yearsold,
T with circular and price list to
WARREN CHEMILAI.
& MEG. CO..
S5 Fulton Street,
New York. U. s

Che Scientific Hmerican
PUBLICATIONS FOR 1897.

The prices of the different pubucationslnthe United
States, Canada, and Mexico are as follow:

RATES BY MAIL.

Scientific American (weekly), one year, - $3.00
Scientific American Supplement (weekly), one year, 500
Export Edition of the Scientific Amerlcan (month- |

ly) in Spanish and English, - 3.00
Building Edition of the Sclentiﬂc American

(monthly), - - - - - 2.50

COMBINED RATES
in the United States, Canada, and Mexico.

Scientific American and Supplement, - - =70
Scientific American and Building Edition, - - 5.00
Scientific American, the Supplement n.nd Buildlng

kdition, - - - 9.00

TerMs To FOREIGN COUNTRIES.
The yearly subscription prices of Scientific American
publications to foreign countries are as follows:
U. 8. English

Money. Money.
£s.4d.
Scientific American (weekly), - - - $1.00 016 5
Scientific American Supplement (weekly) 6.00 1 4 8
Building Edition of the Sclentiﬂc Amer-
ican (monthly), - - 300 012 4
Export Edition of the Scientiﬁc Amer-
ican (monthly) in Spamsh and Eng-
lish, - 3.00 012 4
ComBINED RATES TO FOREIGN COUNTRIES.
Scientific American and Supplemene, - 850 11411
Scicntific Amerlcm and Buildlng Edi-
tion, - - 660 169
Scientific American Sciennﬂc Amencau
Cupplement, and Building Edition, - 11.00 2 5 2

0=~ Proportionate Rates for Six Months.

The above rates inciude postage, which we pay. Re-
mitby postal or express money order, or draft to orderof

MUNN & CO.. 361 Broadway, New York.

(Uatchmaking a Crade for Young IMen and (Uomen

Parsons’ Tnstitute for Watchmakers, Engravers and Opticians in New Quarters.

%= Send for 1897 Catalogue.

111 BRADLEY AVE.,

PEORIA, ILLINOIS

WATER MOTOR

GAS ENGINES & VENTILATING FANS

The best Motor in the world for driving ali kinds of
light machinery, noiseless, neat, compact; invaluable
for blowing church organs, running printing presses,
coffee mills, ventilating fans, ice cream freezers, meat
choppers, efe. In use tge world over, and recommended
by water companies everywhere. Address for circular,
Backus Water Motor Co., Newark, N.J,, U.s.A,

THE CHABM OF COOKING

isenhanced when you use
the New Patent Combina-
tion Steam Cooker and
Cullender, in which all
foods can be cooked,
steamed or strained. No
burning or wasting food,
orscalding of hands. Made
of the best steel and en-
amel procurable,and war-
ranted in every respect.

jwr free circulars,
A GE h WANT
Sample ree amltermtory
secured. rite
24 Bond St., New York.

A. W. OBERMANN,

GUARANTEED APOLLO.

Every sheet of Apollo Galvanized Iron ought to
be perfect ; if not, return it at jobber’s expense,

The worker wants good iron as well as skill and
good tools.

Apollo is right in a dozen ways where other gal-
vanized irons are sometimes right and sometimes
wrong.

Apollo Iron and Steel Company,
Pittsburgh, Pa.

FOR ROOFS,
. STRUCTURES, SMOKE-
" STACKS AND ALL EXPOSED
SAMPLE FREE.
OTTO GOETZE,"SOLE AGENT,
|M BROAD STREET. NEW YORK.

ACETYLENE APPARATUS.—ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with full illustrations, the most
recent, simple, or home made and commercial apparatus
for generating acetviene on the large and small scale.
I'he gas a8 made for and used by the microscopist and
student ; its use in the magic lantern. T'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1037.

Price 10 cents. To be had at office.

sesT DRYING MACHINES

for Grain, Sand, Clays, Ferttlizers, Phos-
ghates, Green Coffee, Wet Feeds, Salt,
Chemicals, etc See illus. article in
Scl.AM,, Ocmber% °36. 15 Years in opera-
D ARE, tion. Se or 6th illustrated catalogue.
C_Rovasy. ) ~, E. W()RRELL, Haunibal, Mo.

Harvard University

Lawrence Scientific School
OFFERS COURSES IN

Civil Engineering, Chemistry,
Mechanical Engineering, Geology,
Electrical Engineering, Botany and Zoology,
Mining Engineering, General Science,
Architecture, Science for Teachers,
Anntomy and Physiolojgy (as a preparation for Medical

Schools). or Descriptive Pamphlet apply to

M. CHAMBERLAIN, Secretary,

N. 8. SHALER, Dean, Cambridge, Mass.

v8u USE GRINDSTONES?

If 8o, we can suppiy you. Ali sizes
mouuted and unmmonnted. always
kept in stock. Remember, we make a
speciaityof selecting stones for all spe-
cigl purposes. B Ask for catalogue.

The CLEVELAND STONE CO.
24 Floor. Wilshire. Cleveland. O.

AUTOMOBILE CARRIAGES: THE

Paris- Bordeaux- Paris Race of.—Brief account of the
performance of the vehicles that obtained the prizes in
the competition instituted by the Petit Journal. With
9 illustrations.  Contained in SCIENTIFIC AMERICAN
SupPpPILEMENT. No.31023. Pricel0 cents. 'I'o be had at
this office and from all newsdeulers.

THE NEW BRISTOL COUNTER

s

((\
Registers an accurate account of work done on print-
ing presses, grain tallles, weighing, measuring and
other automatic machines. Counts up to 1,000.000 and
repeats automatically. Slmple, accurate, durable. Spe-
cial counters to order. {or circular.

C J. ROOD, Brlsto Conn., U. =, A,

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow

Latest improved and only 12to1 Mator
now ready tor the market. 18to 40 ft.
Launcbes. 2. 3, 5ard 7 horse power.

No licensed Engymeer or Pilot required. Speed and Safety

Guaranteed. 0 Dangerous N aphtha or Gasoline used.
Mariue Vapor Engine Co., Jersey City. N. J.

NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

$250 and llp. @‘Sand for Cacaln
Truscott Boat Mfg. Co., Drawer 9, St. loseph Mich

Chain

I Send for late Catalogue “C.”

BELTING of Various Styles, ELEVATORS, GONVEYORS,

COAL MINING and HANDLING MACHINERY.
The JEFFREY MANUFACTURING CO,, COLUMBUS, O.

Branches: CHICAGO—NEW YORK.

CURE YOURSELF WITH

THE WONDER DYNAMO

A WONDER of utility, mechanical perfection :md cheapness.
Supersedesind uction (’Jolls and Med!cal Batteries for curative
purposes, giving a stronger current, without expense. Has
current regulator;can be adjusted to & nervous child or 8o it
will overpower the strongest man. The most interesting
electrical novelt? of the century; every boy wants it for in-
strucﬂon, experiment and amusement; in an evening party
‘his ma chine will make hours of ruarlng fun.
l“VALIDs may cure themsel ves by its use wlthoutexpense
For eve? specles of Blood Disorder, Rheuma-
tism, Gout, Sciatica, Neuralgia, Numbness," Nervous Troubles
and weakness from an cause, electric\tyls the one greatcure
andthe WONDER DYNAMO offersto all an inexhaustible supply
of this powerfnlagent. Itis fully equipped with Armnature,
Magnet, Brush, Multlpl{lngGear Electrodes, Crank and cir-
cuit breakmg Switch: all parts perfectly made and handsome-
1y finished, packed in str ong wood box with full instructions
for medical usa and many amusing and interesting electrical
experiments. + PRICE COMPLETE ONLY £1.00 each by express.
By mail 35c. extra. Yourmoney back for the asking.

tabt. H. Ingersoll & Bro., Dept. No. 147, 85 CortlandtSt., N. Y.

AGENTS 1 $10 A DAY WHILE THEY LAST.

1,000,000 Diamond Safety Razors
at25c. each, postpaid. One toevery
man who shaves hi mself, just to in-
troduce our Diamond steel hand-
forged cutlery, knife and scissors
sharpeners, etc., into every home.

Address, DIATTOND CUTLERY CO.,

60 Broadway, New York City.

BRASS SPECIALTIES

made from Sheet Brass, Rods or Wire.
F. E. CHESTERMAN CO., 241 Arch St.,, PHILA., PA.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

METALLIC PACKING.
PRESSURE ENGINES.
WRITE FOR CIRCULAR

WM. B. MERRILL &
299 CONGRESS ST. BOSTON "MASS,

ABLISHED 185%

THE DEFIANCE MACHINE WORKS

HAA_DLE & BARR[L—HOOP FACTORlF_S
a LARGEST LINE IN THE WORLD
s botidleel SATISFACTION GUARANTEED.

Pemct DNewspaper File.

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in-
scription “ Scientific American ” and * Scientific Ameri-
can Supplement ” in gilt, Price $1.50, by mail, or $1.25
at this office. Address

'MUNN . & CO., 361 Broaoway, New Yorxk

THE WOODEN HEN

‘This ingenious little hot water incubator enables poultry
raising to be done on a small scale. Its capacity is 28 eggs

To anyone mentioning this Eaper afunlldescription of the
Wooden Hen, together wit) e illustrated catalogue
describing the MODEL EXCELSIOR INCUBA-
TOR, wiil be sent free by the manufacturer,

GEU. H. STAHL, QUINCY, ILL.

BRASS BAND

Instruments, Drums, Uniforms, Equip-
ments for Bands and Drum Corps. Low-
est prices ever quoted. Fine Catalog, 400
Illustrations, mailed free; it gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY. 33-35 Adams 8t.. Ch. Cheago.

* S.pPortabie Stnkmg Bag.

A Home Gympasium. Stand in corner when
not nsing.” Agents Wanted. Send for
Illustrated Cncnl

0
'Hawthorne & Sheble, goo Chostaut St., Philada., Fae

Family Ice Machine

Ice, etc., in a few minutes, $10 and n&)
to prepare one’sself soda water, $4

Fllters, $1 25and up Cookers, §1. Seltzatenrs
and up. L. DERMIGNY, 126 W. 25th St., N. V.

© 1897 SCIENTIFIC AMERICAN, INC.

wants brigh t men to fill positions
under the government. CIVIL
SERVICE EXAMINATIONS are
soon to be held in every State. More
than 6,000 appointments willbe made
this year. Information about Postals,Cus-
toms, Internal Revenue, Railway Mail, Departmental
and other positions, salaries, dates and places ofexami-
nations, etc., free if you mention Scientific American.

NATIONAL CORRESPONDENCE INSTITUTE, WASHINGTON, D, C.

LAUGHLIN FOUNTAIN PEN

Guaranteed satis, aotow or money refunded. Hard Rub-
‘per Holder, 14k. Gold Pen, Mailed for only $1.
Write for Catalogue and Agents Terms. Address
LAUGHLIN MANUFACTURING CO., Detroit, Mich.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part ot these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUPp-
PLEMENT. No.908. Price 10 cents. To be had at this
office and from all newsdeualers.

WA"TE n—Reliable man—each town—to handle
our goods. Permanency to honest hust-
lers. References and stamp. 8. Cigar Co., Cincinnati
'I‘horou;zh]y taught by re-

logue

Shorthand hy Ma" porters and first

lesson Free. Potts Shorthand College, Williamsporl: Pa.
AND FOR SALR

LANTERNS WANTED 8R°ckeRatte:

HARBACH & CO. 809 Filbert St. Phila.Pa
MACHINES, Corliss Engines, Brewers,
I and Bottlers’ NMachinery. THE VILTER
MFraG. Co., 899 Clinton Street, Milwaukee, Wis.
$5ooo ‘W e offer cash for simple ideas, patented
or not. Send 10 cents to cover postage

and expense, and we will gend plan and particulars.
H. H. ¥ RANKLIN MFG. C0., Syracuse, N. Y.

Pattern Maker’s Gouges, Wood-

BUCK BR0S. workers’ Chisels, Goug es, Turning
CAST STEEL %ools g% Send for riceList

UCK BROS.,MILLBURY, MASS.

TYPE WHEELS. MDDELI LEXFERIMENTALWORK SMALL MACHINERY
_NOVELTIES & ETC. NEW NASSAU BT N.V.

EXPERIMENTAL MACHINE & MODEL

Work. First-class equipment. Secrecy guaranteed.
H. ROBINSON & CO., 516 Southern Boufevard, N.Y.City

and HOOP LOCKS
The Dickey Mfg. Co.
RACINE, WIS.
$5 Hand Bone, Shell, and
2 Corn Mills for Poultrymen.
Dalgy Bone Cutter. Power Milis.

Circular and testimonials Free.
WILSON BROS., Easton, Pa,

Mechanical Computer for instantly telling the nhanil-
mg capacity of any locomotive and the effect of reduc-
ing the size of whec), changing the pressure, etc.
Price $1, by mail. Similar device for telling what any
engine will haul at any speed on any grade,same price.
Locomotive Engineering, 256 Broadway, New York.

‘mea | WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of S8teel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELIL C0O
217 E. Main Street, Louisville, Ky.

W A N"T'"E: 1D

Position as Salesman, local or traveling, 10 years’ road
experience on steam engines, boilers and engine sup-
ghes. in every State and Territory in this and several

oreign countries. First-class machinist, able 1o handle
lar est trade. Address ST'EAM INES, care

elson Chesman & Co.. 500 Temple Court, NEW YORK.

ABBORUNDUM

ARDEST RASIVE NOWN.
WDER SUBSTITUTE. l_[q oun.
HEEL-SLAB & ONEFC

-
Q-

IAMOND
POWDER CRYSTAL
RUNDUM CO. MONONGAHELA CITY.

Something New Every Day.

The CIGAR INHALER is N Ew

And it is as GOOD as it is New.
Lookslike a fine cigar. The thing for busy men. Attracte
ive appearance, convenient form, scientific construction.
Bilmail THUYPINE INHALER CO. Form&n,

.00. 309%¢ E. 14th St., New York, U.S. A. $2.

ELECTRICITY PAPERS

L Eow :o maie a ,Il>y]nmll]10 Price 10c. each
ow to make a T'elephone.

How to make an Electro Motor. | Bubier Pub.Co.

. How to make a Storage Battery. Lynn, Mass.

How to make a Wimshurst Electric Machine.

2
eees
_mng.ow

J apanese -
= Patents.

Citizens of the United States may now obtain
patents in Japan. Japan has been very active in
adopting American and European inventions;
and as patents heretofore have been granted
only for inventions made by native Japanese,
the foreign inventor could not obtain protection,
foreign inventions becoming public property as
soon as publication had taken place. Foreigners
may now obtain Japanese patents, provided the
application is filed before the invention hecomes
publicly known or used in Japan. The popula-
tion of Japan is estimated ataboutforty millions.

For further particulars, cost, etc., apply to

Messrs. MUNN & COMPANY,
361 Broadway, New York City.
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AWdvertisements.
ORDINARY RATES.
Inside Page, ench insertion =-735 cents a line
Back PPage. each insertion ----%1.00 a line

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

The above are charges per agate line—about eight
wordg per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
went. as the letter press. Advertisements must be

received at Publication Office as earlg as Thursday
morning to appear in the following week’s issue.

(ribum « Bicycke

Tested and True.

The Easiest Running Wheel in the World.
§F Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO.,

Nickel Silver
Watches —=

We are casing all sizes of movements in this
new metal. It takes a better finish and is more
enduring than sterling.

It supersedes the old nickel plate, and enables
one to have a perfect timepiece at small cost.

Our Solid Gold and Filled Cases, as well as
Sterling Silver and Enameled patterns, are in
greater variety this season than ever.

New specialties have been added.
Our 797 Model

Trump Cyclometer,

the 10,000 mile wheel recorder,
are all shown in our new catalogues, which
will be sent to all.

The Waterbury Watch Co.
WATERBURY, CONN.

NERPRFLATSURFALES

ACCORATERRAPINS HUE T2

RIN D[RtHBESlY&MHuAm Dateshoty

AMERICAN SCREW CO’S
New Cold-Forged Wood Screw

8 Send for Sample.
Patented May 10, .m_iyw 87; Uot.29, %89; Aug. 19, Oct. 21, *90;

May 12,1; July 19,%02.

FACTORIES: PROVIDENCE R.1. LEEDS,ENG-
LAND. HAMIL’I’ON, ONT.

AGENCIES
New York, 94 Chambers St. Chicaao 19 Lake St.
Ba]tlmore. 14 W. Gerrmoan St. San Frnnclsco 23Davis St.
Phnadelphla. 518 Commerce St. Boston, 36 Penrl St.

VVGVGV GGGV VGV VN GGV GV GV GV

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass. -

This Company owns
Letters-Patent No. 463,560,
granted to Emile Berliner
November 17, 1891, for

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.
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WE MAKE OUR TUBE

of FIFTY CARBON STEEL

Because a Tube like this of our

CARBON

STEEL

While WEIGHT FOR WEIGHT in a Bicycle our

and TWENTY-FIVE CARBON Steel will
NOTE THE FULL

Is just as strong as a, T'ube like this of

257

CARBON

STEEL

FIFTY CARBON Steel will last so long i

last only so long

IMPORT OF THE PARALLEL LINES.

The comparison which they graphically make indicates the result of the prolonged investiga-

tionls of the most practical experts of the world.

'hat the tests in our own laboratory corroborate these results is merely so much to its credit:

that the same is true of actual trial on the road

bicycles of correct design and construction. THE FA
The margin of safety is greatly increased by the use of this tube

ual l{ 11Sn'oves the trial to have been madein
Every bicycle manufacturer

should use it; every dealer should insist on having it; every rider should demand it.

Send for Catalogue.

HARTFORD, CONN.

THE POPE TUBE co.,

THE . ..
CHARTER GASDLINE ENGINE
\ purpose power is applied
to under the sun, and is
{1} unequaled.
Full particulars by addressing
CHARTER GAS ENGINE CO.

is used for almost every | gine using a Safe Oil.”—Franklin Institute

Steam, No Gas. No Gasoline. |8
Reliable, Safe,
and Convenient.
Nine Goverrments. Used for §
nearly every purpose.
PRIESTMAN
530 Bourse Bldz.,

PRIESTMAN SAFETY OIL ENGINE

*“A thoroughly successful commercial En-

No Extra Insurance, No

Economical.
Chosen by

& CO.. Incor p’d,

PHILADEL l’Hl

Box 148, Sterling, Ill.

Bicycles, Watches Guns, Buggies Harness,
Sewmg Machines Organs. Pianos Safes,Tools
Scales of all varieties and 1000 otherarticles
Lists free Caicaco ScaLr Co., Chicago 1li.

a P1Ice

JESSOPS, S TERL e

ETC
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

The Real
Value

of a watch depends
upon the accuracy of
the movement and
not upon the price
of the case. The
“RIVERSIDE” and
«“ROYAL” Waltham
Watch movements
are most accurate
time-keepers.

For sale by all retail jewelers.

IT WILL THROW MORE WATER WITH LESS STEAM
THAN ANY OTHER JET PUMP.

PENBERTHY"

’XkQG

Improved Ejector,Siphon or Jet Pump

will lift 2 feet with 25 1bs. stea.m. and 25 feet with pres-
sure at Ibs. or over. WIIl elevate 50 feet at 60 1bs.
pressure and 65 to 75 feet on 80 to 100 Ibs.

1v (‘ircula on Aﬂz
116 7th Detroit Mich

e
PENBERTHY INJEGTOR 00
Largest Injector Manufacturers in the World

« Brooke, Moulds, Expert Making New
y Articles. Removed 44 Barclay 8t., N.Y.

53 Glass

rmmmm
(Great Mining Triumph

A

Capt. J. R. DeLamar, of New York City, is one of the largest owners and workers of Gold

Mines in the world.

Alter the most careful investigation he purchased in August, 1895, two

Griffin Mills, and his report is so remarkable as to demand the careful attention of every one

interested in Gold Mining.

BRADLEY PULVERIZER CO. Gentlemen:—Phe two Grifin Mills have been in operation now for 90

We give it in his own words.

NEw YORK, Jan. 9, 189%.

days on the

hardest rock, with the exception of corundum, that.I have ever met during my mining life. They have taken the rock direct
from the breaker, and tbey average about 20 tons to each machine, 40 mesh fine, without elevating or bolting. We simply put

a 4 mesh screen around the Griffin Mill, and the stuff comes out 40 mesh fine or over, which mukes it an excellent pulg for
leaching by cyanide or chlorination; therefore we have concluded to order 10 more (riflin Mills. i

‘We have tried gh-

l;)eed rolls and dry stamps, and after looking into the Huntington Dry Pulverizer, the Narod Pulverizer, the Sted

ulverizer, the Frisbie Lucop, the Cook, and vanous other dry pulverizers, unhesitmmglg recommend your

to any one.

Yours truly,

Signed

an
Griffin Mill
R. DELAMAR

How |0 GRIFFIN MILLS work.

DELAMAR‘S NEVADA GOLD MINING CO.,
SALT LAKE CiTY, UTAH, Nov. 24, 189%.

BRADLEY PULVERIZER CO. Gentlemen:—In apswer to your inquiry as to what the “Grifin Mill” 1s ‘doing at our

DeLamar Mill, DeLamar, Nevada, we beg to state that we oftenrun 310 tons per day with 10 of your mills in operation, and on

one occasion these. 10 mills produced 408 tons in one day.

least 30 tons per day each on our ore, which is extremely and unusually hard.

Yours very truly,

I bave no hesitancy in stating that they will regularly produce at

H. A. COHEN, General Manager.

These strong letters coming from such representative men are conclusive evidence that
we are right in claiming that the “ Griffin Mill” will- produce a larger amount of finer pulp
at less cost than any other stamp or pulverizer made.

Let us send you a free copy of ouriilustrated pamphlet, which will tell you all
about the Mill and bring to you other evidence of its great achievements.

BRADLEY PULVERIZER CO.,92STAaTE ST.,BosToN, MAss

- -

STFANBOILER IXDLOSIONS

oJ- M- ALLEN-PRESIDENT  'W-B-FRANELIN + VICE PRESIDENT
J-B-PIERCE:SECRETARY _ F-B-ALLEN - 22VICE PRESIDENT|

-t

=

Free! Free!

THE ELASTIC TIP CO.=
New Invention Calendar will be mailed either
from Boston, Chicago, or San Francisco, FR KE, only
send necessary mailing expense, five 2¢. stamps.

I

PHOTOGRAPHIC
SIMPLICITY

Is embodied in the Pocket Kodak.
EASTMAN KODAK CO.
Booklet free at agencies Roch&ster N Y
s INe X o

or by mail.

TUBULAR
DRIVING LAMP.

I'l' is the only perfect one.
1'' will not blow or jar out.
1T gives a clear, white light.
IT ls llke anengine head-

i tﬁrows the 1i 2&%", straight
ahead from
IT burns kerosene,
Send for book ( free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
M—ESTABLISI‘ED 1840.—%‘

//* PORTABLE ELECTRIC PROPELLER
ISEFUL ON WATER THANBICYCLE
ONLAND. REQUIRES No S10LL OR smmem
LEAVES HANDS FREE ro FISH OR SHOOT.
oo)gi anAﬂA(‘goT:ANYSmFF e

ok ST O
Bl ﬂ;l’
h-lv“‘;l:‘(;a 4
K s ALLEN:

ouE"""‘EER S e
TToN"

No DageR
PossiBLE.

NEvr YORK. uéh

© 1897 SCIENTIFIC AMERICAN, INC.

NOW READY!

Complete Uolumes of the
Building €Edition of «
the Scientific American

For the Year 1896.

The last Semi-annual Bound Volume, including the num-
bers from July to December, 189, is now ready for
delivery, and will be mailed, postpaid, for $2.00. It
forms the twenty-second semi-annual volume; all
the preceding semi-annual volumes, except vol-
umes 4, 7,8 and 18, will be supplied at the same
price, $2.00 a volume. The bound volume for the
full year 18% is also now ready, and will be mailed,
prepaid, for $3.50: at which figure we can likewise
furnish the yearly bound volumes for 1890, 1891,
1892, 1893 and 1895.

Each yearly volume contains upward of two hundred
examples of the latest and best designs for
residences, ranging in cost from $2,000 to $20,000.
Floor plans and perspectives are given, together
with namerous colored plates and many interior
views. The illustrations include seashore, South-
ern, colonial and city residences, churches,schcols,
public buildings, stables, carriage houses, etc.

All who contemplate building or improving homes or
structures of any kind, have in this handsome
work an almost endless series of the latest and
best examples from which to make selections,
thus saving time and money.

§F Send 25 cents for single copy of the Building Edition.

Address
MUNN & CO., PUBLISHERS,
361 BROADWAY, NEW YORK.

PRINTING INKS

The SCIENTIF!C AMERICAN is printed with CHAS,
ENEU J SON & CO.’S INK, Tenth and Lombard
Sts., Phl]adelphla, and 47 Rose St., opp. Duane, New York






