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THE UNITED STATES AND THE PARIS EXPOSITION.

It is to be hoped that Congress will take early action
as the result of the President’s message urging it to
make provision for our adequate representation at the
Paris exposition in 1900. The message recommends
that such timely provision be made that our inventors
and producers may have adequate opportunity to
“fortify the important positions they have won in
the world’s competitive fields of discovery and in-
dustry.”

It is certainly advisable that action should be taken
during the present session, inasmuch as a delay of a
whole year, at a time when other nations are making
such special efforts is liable to result, among other dis-
advantages, in our securing an insufficient allotinent of
space. No one who is unacquainted with such work
can appreciate the great amount of labor and time
that is necessary in organizing a great national display
of the kind that we ought to make at the French capi-
tal. The forthcoming exhibition will be a great op-
portunity for America. We have made great advances
in the years that have intervened since the great
French exposition of 1889. In a single decade we have
started new industries and so developed them that we
hold a leading position where but a few years ago we
were not represented. In older industries, such as the
manufacture of steel, we lead the world ; and invention
has never been so fruitful in our midst as in this clos-
ing decade of the century. The outside world is cog-
nizant of these facts in a vague way, and the forth-
coming exposition will give us an opportunity to
demonstrate our advancement in a concrete and practi-
cal form.

-_——————— e ———— -
SHADE TREES FOR THE STREETS OF NEW YORK.

We note that the Tree Planting Association has
opened offices at Nos. 64 and 66 White Street, New
York City. Itsaim is to beautify the city by encourag-
ing the planting of shade trees on each side of the
streets, and it is endeavoring to start the movement
by persuading property holders on Fifth Avenue to
plant trees’ in front of their houses. The aims of the
association are in every way praiseworthy, and there is
no conceivable way in which the ‘*wilderness of streets”
which is found in many parts of the metropolis could
be so cheaply beautified and relieved of its monotony
as by lining the curb of the sidewalks with suitable
shade trees. Many of the side streets which lead up to
Central Park on the east and west are rendered ex-
tremely handsome by the costly and artistic houses
which they contain ; but they all have a certain air of
coldness or formality which would be largely dispelled
by the presence of an avenue of trees.

— - -

BRITISH INTEREST IN THE NICARAGUA CANAL.

The editor of Engineering, who is well known for his
fairminded and courteous attitude toward this coun-
try in everything relating to American engineering and
industry, states that it is a mistake to suppose that
Great Britain has any desire to build and own the
Nicaragua Canal because of its strategic value. He
is of the opinion that the conditions are entirely differ-
ent from those relating to the Suez Canal, where Eng-
land’s aim is simply to maintain neutrality. As a mat-
ter of fact, the strategic route to the East, where the
United States is never likely to be a hostile power, does
not lie through the Suez Canal, nor would it lie
through the Nicaragua Canal. As a mere strategic
route in time of war the Nicaragua Canal would never
be worth the vast suin of money that it would cost;
for it would be entirely in foreign territory, and would
be ‘‘at the merey of a small hostile republic or of a
collier blocking the waterway.”

THE MISSISSIPPI FLOODS.

The calamitous floods which have again laid waste
the lower Mississippi Valley have brought forth a vast
amount of correspondence and suggestion as to the
best way to control the great river and keep it within
its banks. As is usual, the majority of the critics be-
tray a complete ignorance of the magnitude of the
problem and the cost of carrying it out in its entirety.
One of the leading morning papers of New York has
criticised the methods of the engineers to the extent
of stating that the crevasses which have been formed
in the embank:nents prove that as a system of pro-
tection the levees are a failure; and the writer goes on
to condemn the whole system as such, and character-
izes the outlay as a waste of public money. The
obvious reply to such critics is to ask them what they
would substitute in place of levees and revetment.
As a matter of fact, the present methods are the re-
sult of long experience and a careful study of the
problem by skilled engineers. The problem of the
control of rivers which are subject to heavy floods is
at any time extremely perplexing, and it is rendered
doubly so in the case of the Mississippi on account of
the enormous amount of silt which it carries down.
Wherever the river broadens out intoshoals, and the
rapidity of its flow, and therefore its transporting
power, is reduced, this silt is deposited and the avail-
able depth between the banks is reduced. The only

possible way to prevent an overflow at the next flood
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is to scour out this deposited silt, or to raise the height
of the adjoining banks, or both. This can be accom-
plished by building wing dams, cut-offs, ete., and pro-
tecting the banks by revetment and building artificial
levees. The work of this kind which has been already
carried out has rendered effective service, not merely
in the Mississippi Valley, but along the course of other
rivers that are subject to overflow. Because at cer-
tain points it has failed to stand the supreme test of
the past few weeks, it is folly to condemn the whole
system for all tine. Compared with the whole scheme
of improvement aimed at by the Mississippi River
Commission, the work which has been done thus far
has been fragmentary, and, to a certain extent, experi-
mental, and it is absurd to condemn it for lack of
efficiency at this early stage of the work. Works of
this kind, whether for the control of rivers or the regu-
lation of tidal harbors, cannot be expected to show
their full efficiency until considerable sections of the
work have been brought to completion.

THE MERITS OF THE WATER TUBE BOILER.

The points of advantage which the water tube boiler
possesses over those of the Scotch type were briefly
summmed up by Rear Admiral Fitzgerald in a paper
before the Institution of Naval Architects. The ad-
miral is recognized as one of the most advanced and
practical officers of the English navy, and his paper
gave the good points of the boiler from the standpoint
of the man who has to fight the ship. The type of
boiler upon which the observations were based was the
Belleville, and the experience was that gained on the
Powerful and Terrible and on the smaller range of ex-
periments carried out on two or three gunboats. The
points of superiority are : 1. Ability to raise steam
rapidly. The Sharpshooter, a gunboat of 735 tons dis-
placement, has raised steam in twenty minutes from
‘“fires out” and cold water. She would have taken
from two to three hours with her old boilers. 2.
Ability to make large and rapid increase of speed, and
also large and rapid reductions without blowing off.
With a Scotch boiler a ship has to be worked up gradu-
ally to full speed ; but with water tube boilers even a
large ship can start off almost like a torpedo boat. 3. Com-
parative safety. The risk from scalding in the event of a
shell penetrating the boiler room is far less. Each of the
water tube boilers of the Powerful holds only a ton of
water; but each boiler of the Majestic holds 22 tons. 4.
Facility for examination, cleaning, and repairs. Unlike
the Scotch boilers, these can be cooled with great ra-
pidity without any danger of injury, in order that they
may be examined, cleaned, and if necessary, repaired.
In the Scotch boiler such rapid cooling would involve
leaky seamsand tube plates. 5. Saving of weight. The
weight of the boilers, uptakes, ete., of the Powerful for
25,000 horse power, with natural draught, is only 1,164
tons. If she had been fitted with Scotch boilers, it
would have been about 1,862 tons—asaving of nearly 700
tons, or about 40 per cent.

@ —

THE AMERICAN LOCOMOTIVE EXPORT TRADE,

There is perhaps no branch of foreign trade in which
the United States have won a more speedy recognition
than in the locomotive industry. It is not many years
ago that the foreign locomotive trade was almost en-
tirely in the hands of European manufacturers, and
the Ainerican locomotive was an unknown quantity
outside of the United States. The causes were not far to
seek. In the first place, the large colonial interests of
the European nations brought them into close contact
with foreign states and peoples, who had the oppor-
tunity to see the European locomotive at work, as it
were, at their very doors. On the other hand, the
development of the railroad system of this country was so
extraordinarily rapid, and produced such an enormous
demand for locomotives, that our manufacturers were
fully occupied in supplying the home market. Of late
years, however, the rate of railroad construction has
been steadily reduced ; the older roads have become
thoroughly equipped with modern and more powerful
locomotives and the demand for new stock has shown
a relative decline.

One natural result of this has been to cause our
builders to give increasing attention to the foreign
market, and a very successful attempt has been made
to introduce the American locomotive in those coun-
tries which have hitherto been exclusively controlled
by European builders. - Our success has been greatly
assisted by the fact that the American built machine
is specially adapted to the requirements of foreign
railroads. It is strong in those points in which the
other type is weak. The European locomotive has
always suffered from a certain rigidity which, while it
has no particularly bad effect on the comparatively
level and straight lines which are found on the rail-
ways of the old world, has proved to be positively
disastrous when these machines came to be run on
the sharp curves and more or less loosely constructed
tracks of some of the foreign and colonial railways.

Now, it is a fortunate fact that the circumstances
which caused the earlier roads of the United States to
be built on a rather rough and ready plan, with light
rails, sharp curves, and heavy grades, produced a type
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of locomotive specially adapted to meet these condi-
tions—a type with such marked characteristics and
with such all around efficiency that it is known the
world over as distinctively the American locomotive.
The merit of the type consists in the simplicity and ac-
eessibility of its parts, its great flexibility, by which it
isenabled toadjust itself to the unevenness of the track,
its large boiler power, and lastly, the large hauling
power which it has always shown.

Now it can be seen that these qualities are admira-
bly adapted to therequirements of foreign railroads,
and our locomotives have always secured favorable
comment from those companies which have used them
side by side with locomnotives of European design, and
they have never, as far as we know, failed to obtain a
secure hold on the trade.

In response to our inquiry we are informed by a lead-
ing firm in this country that while for the past two or
three years the export trade in the aggregate has not
been as large as in the few years preceding, there are
signs that it is again on the increase. This falling off
was not due so much to any relative decline in this
trade ascompared with the export trade of the country
in general, but is attributed to the general depression
which has marked the trade of the world at large. As
a matter of fact American locomotive builders are just
now receiving inquiries fromm more foreign countries
than ever before in the history of the trade.

O
@

THE TRAGEDY AT THE CHARITY BAZAR, PARIS.

There have been few catastrophes of late years that
have been more shocking than the burning of the
Charity Bazar building in Paris, by which nearly one
hundred and fifty people, most of them ladies of high
social position, were burned to death in the space of a
few minutes before the eyes of a multitude of people
who were powerless to help them.

The Grand Bazar de Charité is held by the chief
charitable institutions of the city, which unite every
year for the purpose of selling articles for the relief of
the poor. The Bazar was held under the patronage
of the leaders of society, and many of the stall holders
were ladies of rank. The temporary building in which
it took place was a one-story affair 200 feet wide by 300
feet long, and the interior had been laid out to repre-
sent a street in medieval Paris. The booths were
representations of the ancient shops and house fronts,
and they were made of linen painted over with turpen-
tine and filled between the surfaces with papier maché.
This material was old, having been used in the previous
year in the neighboring Palace of Industry, and it had
just been repainted. The building itself was of the
flimsiest deseription, and highly inflammable. The
walls consisted of 3{ inch boarding, and theroof appar-
ently was covered with tarred felt and was carried upon
vertical posts. The wooden floor was a few feet above
the ground, and there was only one exit that seems to
have been at all familiar to the ill-fated crowd of 1,500
souls within.

All things considered, it would be difficult to imagine
a more fatal ¢ fire trap ” than this, and as the sequel
showed, it was to prove terribly effective. The fire is
supposed to have been caused by the illuminating
lamp of a kinematograph, and it spread with unusual
rapidity, a New York lady, who was rescued, describ-
ing the flames as traveling along the flimsy roof with a
rapidity * just like that which one would see if a sheet
of paper were to be saturated with petroleum and then
ignited.” The same eye witness says the ceiling, being
in flames, kept constantly dropping in small pieces, and
these burning pieces falling on the ladies’ hats and
shoulders enveloped them in flames. Not only was
this so, but the falling pieces of burning ceiling ignited
the sides of the bazar, and soon a screaming crowd of
women was running like so many poor creatures in a
burning cage, with fire descending on them and fire on
all sides of them like great walls of flame.

There was the usual crush at the entrance, and when
the building was yet partly filled, the burning ceiling
fell bodily in upon the huddled mass and brought them
speedier death.

The tragedy has taught the world another lesson as
to the frightful risk that is run whenever these tempo-
rary matchbox buildings are put up for bazar or exhi-
bition purposes. This structure was undoubtedly
more dangerous, and built with less regard to fire
risk, than the average building of the kind ; but it is
certain that even in such costly erections as are put up
for the international expositions, the dangers of a con-
flagration are exceedingly great. We all remember in
what a short space of time the cold storage building at
the Chicago Exposition was swept out of existence,
and not all the costly steel and stucco work of the
other World’s Fair buildings saved them from being
wiped out with equal suddenness.

Of course, it would be impossible for such a building
as the Charity Bazar building in Paris to be put up in
a city like New York as long as the building laws were
literally interpreted and rigidly enforced; but, un-
fortunately, there is always a disposition to leniency
when the question comes up of erecting the large shed
structures which are used for skating rinks, bazars or
for charitable purposes. The fact that a building is to

be temporary does not diminish the risk of its daily use,
and should never be allowed to affect the question of
its being made reasonably fireproof, with ample means
of exit in cases of emergency.

THE NEW TWIN SCREW PASSENGER SHIPS OF THE
NORTH GERMAN LLOYD COMPANY.

The North German Lloyd has builtand put into com-
mission, since 1892, twenty-three large transatlantic
steamships, and during the present season will place in
service between New York and Bremen six magnifi-
cent new twin screw ships. One of these, the Kaiser
Wilhelm der Grosse, the largest steamnship in the world,
649 feet long and with a tonnage of 14,000 and a dis-
placement of 20,000 tons, sails on her initial trip to
New York, September 14. The sister ship, Kaiser
Friedrich, will be placed on the route shortly after.
Four of the six new ships enter what is termed *‘The
Twin Screw Passenger Service of the North Ger-
man Lloyd.” These, the Friedrich der Grosse, Bar-
barossa, Koenigin Luise and Bremen, are each 10,600
tons register, with 7,000 horse power, and have a total
length of 550 feet and a breadth of 60 feet.

The Friedrich der Grosse has already made her initial
trip to New York. The Koenigin Luise sails on her
firstoutward passage May 13, the Barbarossa on June
10, and the Bremen on June 24.

Each of these ships has four steel decks in addition
to the double bottomm covering their entire length.
Transversely they are divided into thirteen watertight
compartments extending all the way to the upper
deck, and it has been satisfactorily demonstrated that
two of these may be filled without endangering the
safety of the ships. The horse power required to drive
the twin serews which propel these ships is generated
by two quadruple expansion engines on four cranks,
the engines being balanced on the principles of the
Schlick patents.

The architecture of the passenger steamships is quite
unique, in that a large proportion of the space devoted
to passenger accommodationsis in a high superstructure
amidships, 256 feet in length, and practically containing
three stories. This gives the ships a distinguishing ap-
pearance from any others now in service, and allows
for two spacious promenade decks, one above the other,
each extending 256 feet, the full length of the super-
structure, with passageways across from one side to
the other.

The passenger accommodations on these steamships
are very luxurious and complete, the woodwork being
in ivory tint and broken with many panels, and the
side walls and ceilings containing exquisite examples
in modern art done in oil by German artists of recog-
nized reputations. There is a large glass cupola or
dome crowning the center of the ceiling of the dining
saloons, which insures a flood of soft light. These pas-
senger steamships are enormous freight carriers and are
not designed for speed, but to meet the requirements
of those who wish to enjoy the ocean voyage and the
superior accommodations rather than to merely save
time in crossing the ocean in the shortest possible
period.

The two monster ships of the fleet, the Kaiser Wil-
helm der Grosse and Kaiser Friedrich, have been con-
structed with reference not only to a large passenger
carrying capacity, but for very high speed.

It may be reasonably said that the North German
Lloyd has successfully worked out the evolution of an
ocean fleet, and its record for new steamships is one of
which it may justly be proud.

&
ag

THE RETURN OF MR. DE WINDT.

Mr. Harry de Windt has recently returned to Lon-
don from the Siberian shores of Bering Strait. In a
short time he will leave England for a lecturing tour
in the United States. It is said he was brutally treat-
ed by the Tchuktchis at Oumwaidjik. In consequence
of this the United States government will, it is said,
send a vessel to Oumwaidjik to punish the chief. The
Techuktehis are nominally Russian subjects; the only
vessels ever in the neighborhood are American whalers
and the United States revenue cutter. Mr. De Windt
had an enforced sojourn of two months among the
natives. He gave the following information concern-
ing them to a representative of Reuter’s agency :

They are physically a far finer race than the Alaskan
Eskimo races, and their women are better looking, but
the Tchuktchis are wholly devoid of morality, and will
barter a wife for a handful of tobacco. Infidelity is no
crime among them. They number altogether about
5,000, and along Bering Strait are seven settlements of
perhaps 300 each. The others are scattered along the
seaboard of the Arctic Ocean, stretching away to the
settlement of Nijni Kolymsk. They acknowledge no
government and pay no taxes. None of them had
ever even heard of the Czar. At a village not ten
miles fromm Oumwaidjik the language was totally
different, and the natives of each settlement are
unable to understand each other. Oumwaidjik itself
is described as one of the most desolate spots in crea-
tion. There is not a tree or blade of grass for 400 miles
inland, nothing but swamp and rock. The natives
died weekly of starvation and scurvy, and often took
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to devouring raw seaweed. The most weird Tchukt-
chi ceremony is the ‘Kamitsk.” This is simply the
putting to death, with their free consent, of aged or
useless members of the community. When a Tchukt-
chi’s powers have decreased to an appreciable extent,
a family council is held and a day fixed for the vie-
tim’s departure for another world. Perhaps the most
curious feature is the indifference shown by the doom-
ed one, who takes a lively interest in the proceedings,
and often assists in the preparations for his own
death. The execution is preceded by a feast where
seal and walrus meat are greedily devoured and vil-
lainous whisky is consumed.
—_— e r————
THE POSTAL CONGRESS.

The Universal Postal Union of the world holds meet-
ings at intervals of six years. The fifth of these con-
ventions began at Washington, D. C., on May 5. This
is the fifth convention which has been held by the
Postal Union. It is attended by delegates from
more than sixty countries and provinces and it is
thought that the three countries which are now out of
the pale of the Postal Union may -possibly all be ad-
mitted to the union before the congress has finished
its labors. So much of the business of the world is
now done through the medium of the mails that the
meetings of the union are of extraordinary importance.
It is the first meeting of the kind which has ever been
held in America, and the rules and regulations which
are made will stay good until the year 1903. The con-
gress is held in the old building of the Corcoran Art
Gallery, and the proceedings are conducted in the
French language. Allof the business to be transacted
by the congress will be first considered by committees,
which will be five in number. Among the important
amendments to existing regulations governing the
union which will probably come up is a proposal to
raise the limit of weight on letters which may be trans-
mitted to foreign countries for postage equivalent to
five cents. The present weight of half an ounce is con-
sidered too low, and the limit may be increased to three-
quarters or even one ounce. The increase of weight
implies greater expense of transportation, but not for
handling and for clerical work. The parcels post,
money orders, the compensation due the countries over
which mails are carried to regions beyond, and the pro-
posed universal international stamp, are other sub-
jects to be discussed at this gathering of delegates. It
is also hoped to arrange for the adjustment of rates
charged by the different countries on a simple basis
and technical matters of special interest to officials
superintending the work at the Berne office, which
actsas a clearing house for the Universal Postal Union.

—_—— > ———————

AERONAUTICS AT THE TENNESSEE CENTENNIAL

EXHIBITION.

The air ship or dirigible balloon has achieved an-
other successful flight, this time in connection with the
Centennial Exhibition at Nashville, Tennessee. Prof.
N. W. Barnard, director of physical training of the
Young Men's Christian Association, Nashville, has
been engaged for some time in the construction of an
air ship which depends for its buoyaney upon a gas in-
flated balloon and is driven by a single propeller. The
balloon is approximately egg shaped in form, measur-
ing 20 feet in diameter and 46 feet in length, and moves
in the direction of its longer axis. The usual basket
attachment is replaced by a light framework in which
the operator sits and controls the mechanism. This
consists of a driving axle and pedals which are geared
to a propeller shaft that extends 20 feet in front of the
machine and carries a propeller of very light construe-
tion. On each side of the body of the ship is arranged
a kite-shaped sail about 2 feet wide by 3 feet long ; and
these are controllable by means of levers placed con-
veniently to the operator. The ship was started a lit-
tle before noon and rose to an estimated altitude of
about half a mile and moved rapidly to the west-
ward. The descent was made about 12 miles from the
Exposition grounds, and Prof. Barnard, who returned
the same night to the city, expressed himself as well
satisfied with the success of the trial trip.

—_———— -t O r—-——
THE LONGEST BRIDGES.

The longest bridge in the world is that over the Tay,
in Scotland, which is 3,200 meters = 9,696 feet long;
and the next longest is also in Great Britain, being that
over the Firth of Forth, 2,394 meters = 5,552 feet in
length. The following table gives, in meters and in
feet, the lengths of the principal bridges in various
countries :

Feet.
Tay, Great Britain.....ceeveeereereeacressenanns 9.696
Forth. Great Britain.. 5,552
Moerdyck, Holland..........cccveeeiiisnnnnecens 4,820
Volga, Russia......oo cevvvieniiinncenesnnannns 4,715
Weichsel, Germany................. fereenaeannan 4,346
Thoen, GEerMANY..cceeeeeennnrnneeeen saneee on 4,172
Grandenz (Elbe), Germany......... ...cceeeces.. 1,092 3,580
Brooklyn, United States......oecvevveeereeneas 488 1,601

The greatest single span of the Forth Bridge is 521
meters = 1,725 feet; of the Elbe Bridge, 420 meters =
1,378 feet ; of the East River Bridge, 488 meters = 1,610
feet.
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A PRINTERS’ TYPE JUSTIFYING MACHINE,
The highly ingenious machine shown in the accom-
panying illustration automatically lifts lines of type
from a galley and justifies them, the exactly spaced
lines being deposited on a second galley, and the ma-

spaces from between the words, and inserts the new
ones in their places. Upon the disposal of the last
word, another action of the computing instrument
starts the discharging mechanism, and the channel
which now contains the line is caused to collapse and

THE DES JARDINS TYPE JUSTIFYING MACHINE.

chine doing its work without any assistance whatever,
beyond the putting on and taking off of the galleyscon-
taining the columns of matter. The machine isa recent
invention of B. M. Des Jardins, of Hartford, Conn.
The matter as presented to the machine is assumed to
have been corrected and revised, and as it is well known
that in the most careful book composition there are
many corrections and revisions and rerevisions, for each
of which there is the additional labor of justification,
it is expected that this machine will find a practical
field in such work, as well as in the justification of mat-
ter from type-setting machines which set up the type
in a continuous line, requiring a special hand to do the
work of spacing. In the type set up for this justifying
machine the words are separated by strips of brass,
which aid the machine in locating the positions of the
spaces, and the lines are held apart by thin rules to pro-
tect the loose, uneven ends. A reciprocating ratchet
rod operating a traveling block automatically feeds the
column leftward. a line at a time, into the justifying
mechanism, which is located in the middle of the ma-
chine. The firstline is then lifted under a clamping
bar which supports the dividend member of a mechan-
ical computing instrument and at the same timme the
separating rule is removed. This dividend member
acts in conjunction with a bar which records the num-
ber of places requiring spaces, and the combined posi-
tion of the two determines which sizes are wanted.
This division gives the first step toward the full result
sought for. Three sizes of spaces are employed, which
are respectively eighteen, twenty-four, and thirty one-
thousandths of an inch in thickness. These are com-
bined to make other sizes, all of which differ from each
other by the same amount. Whenever the instru-
ment’s division gives a result between any of the regu-
lar sizes, it indicates the nearest smaller one and records
the remainder in such a way as to cause the machine,
at the required time, to shift the action to the next
larger space, thereby indicating a proper combination
of two sizes. The setting of the computing instrument
just described occupies only the fraction of a second of
time, and that is followed by another motion of the
line upward, into a channel which leads directly to the
receiving galley. The line is then pushed along this
channel intermittently, being intercepted by the brass
strips opposite the space collecting and transferring de-
vice. The latter is located below the end of the reser-
voir channels, and is controlled by the computing in-
strument. It is made to collect out of one or more of
the three channels such spaces as are needed to build
up the required thicknesses; and the instrument also
causes the space collector to change sizes in time to use
enough of the larger ones to fill out the line correctly.
The transferring device also removes the original brass

deposit its charge on the receiving galley, to the left,
accurately justified.

In properly proportioning his spaces, the printer cal-
culates by the eye, as best he can, the spaces required
between the words of a line, and the greater the ac-
curacy required the more time will be consumed in jus-
tification, but this machine secures absolute, mmathe-
matical aceuracy, such as is demanded in the best work,
and leaves no room for carelessness or bad judgment.

Z0-0z-02mx| .

THE KENSINGTON BICYCLE.

The modern bicycle has been brought to such a state
of perfection as a piece of machinery that any improve-
ments in it at the present day are of greater interest
than ever before, as indicating a still further approach
to what may be not rashly termed mechanical perfec-
tion. In the cut we present illustrations of some of the
features of the Kensington bicycle, which certainly
show a most interesting development in the art of cy-
cle building.

Referring to Fig. 1, which gives a section of the erank
bracket, we find it shown with a cylindrical body into
whose ends are screwed the ball races. The balls are
retained in these by retainers shown in section. The
sprocket wheel spider is brazed upon the crank shaft
and is turned with a recess so as to extend over the
edge of the cylinder. Directly against the spider is
butted the right hand cone. This makes the sprocket
side practically dustproof. The other side of the
bracket is treated in much the same way, except that
here the adjusting cone is threaded on the axle and is
provided with lock nuts and washers, while outside of
all is a dust cap also lapping over the bracket, thus se-
curing the dustproof feature for this side also.

The oiling tubes of the erank bracket are a peculiarly
happy device, being so arranged that the oil reaches
the balls—somnething one can rarely be sure of in the or-
dinary type of crank bracket. It should also be men-
tioned that the cranks and shaft are all in one piece
and that the sprocket is secured by four bolts to the
spider, the spider being screwed on to the shaft and
brazed.

The cranks are squarein section, it being considered
that both their strength and appearance are improved
by the adoption of this section.

As an example of a ball race, Fig. 2 is given, show-
ing a front view of the ball retainers.

In Fig. 3 the hub of the driving wheel is shown.
Here will be seen the same dustproof construction car-
ried out on the lines explained with reference to the
crank bracket. The interior of the hub is packed with
waste or lamp wick and communicates by small open-
ings with the ball races. A single oiling answers for
the whole season.

What the manufacturers term their flush joint con-
nection forms a very interesting and valuable feature,
and is illustrated in some detail in Fig.4. By study-
ing the illustration it will be observed that where the
connections enter the tubing they arerecessed, so that
the tubing telescopes over the diminished portion and
butts against the shoulder. This gives a perfectly
flush joint, and after brazing, a most secure one. It
will be observed how this principle is carried out in
the different joints of the head as shown in Fig. 4, and
thishead may be accepted as an exponent of the sys-
tem as applied to all other parts of the frame.

In Fig. 5 is shown the very characteristic fork crown,

on which there has been granted a patent. This is an

NOVEL DETAILS OF THE KENSINGTON BICYCLE.

© 1897 SCIENTIFIC AMERICAN, INC.



May 15, 1897.]

Seientific dmevican,

399

oval crown, a contour which has proved very popular
with the public. The tendency of the day being
toward double ecrowns, the manufacturers of the wheel
have designed a double oval fork erown which is a
solid one piece drop forging, and is therefore naturally
of great strength, while the distribution of the material
into two ares of different radii introduces the truss ele-
ment at least for some of the strains. Independent of
its utility, the double oval crown certainly constitutes

7
L

SMALL CALORIC ENGINE.

a very characteristic and handsome feature of the
wheel.

A good example of how the flush joint is carried out
and with what neat effects may be seen in Fig. 6. Here
we have a boltless connection at the head of the cen-
ter brace, with flush jointed rear stays. At first sight,
it might seem a mystery how the saddle post is held in
shape. The bolt head seen on top of the saddle post
explains it. By turning this in one direction, a taper
plug is drawn up into the lower end of the seat post,
expanding it against the walls of the tube and fixing
the seat post in position. By turning the bolt in the
opposite direction the cone is forced downward, leav-
ing the seat post free for adjustment. Nothing can be
neater or more efficacious than this substitute for the
old time cross bolt, which has so often been a source of
annoyance.

With the many special and exclusive features the
Kensington is regarded as one of the leadersin high
grade cycle circles of to-day.

The Kensington bicycle is manufactured by the
Martin & Gibson Manufacturing Company, of Buffalo,
N. Y.

—+0 o

TWELVE WHEELED AMERICAN LOCOMOTIVE FOR THE
BRAZIL RAILWAY.

Reference is made elsewhere in our columns to the

trade with foreign countries in American locomotives;

a trade which there is reason to believe is yet in its in-

fancy, and will assist in the future to keep in full em-
ployment those vast establishments which have sup-
plied the motive power to the 180,000 miles of railroad
which form the system of this country.

The accompanying illustration shows a powerful
locomotive of the Mastodon type, which has recently
been built by the Brooks Locomotive Works, of Dun-
kirk, N. Y., for Estrada de Ferro Central do Brazil
(Brazil Central Railway). This companpy is one of the
leading American exporters of locomotives, and,
in addition to its trade with the Spanish Amer-
ican states, it has recently made shipments to Ja-
pan, a country which of late has shown a disposition
to make increasing use of American locomotives.

The subject of our illustration is a twelve wheeled
freight locomotive, with cylinders 21 inches in diame-
ter by 26 inches stroke. There are 8 coupled drivers,
loaded to 142,000 pounds, and a leading truck carrying
28,000 pounds. The weight of the tender is 82,000
pounds, the total weight of engine and tender, in work-
ing order, being 252,000 pounds.

The boiler is of the Belpaire pattern, and is 5 feet 8
inches in diameter, the fire box being 384 inches wide
by 114 inches in length. There are 248 flues, 214 inches
in diameter by 13 feet 1014 inches in length. There are
209 square feet of heating surface in the fire box and
1,991 square feet in the tubes, or a total of 2,200 square
feet. The grate area is 29% square feet, and the boiler
pressure is 180 pounds.

Water is fed to the boiler by injectors and by feed
pumps worked from the crossheads. With few excep-
tions, this handsome locomotive conforms to the stand-
ard American Mastodon type, the chief difference being
in the width of the gage, 5 feet 3 inches, and the use
of a pair of buffers above the pilot and on the rear
of the tender. Another peculiarity which will be
noticed is the use of three headlights, two of which are
located at the base of the smoke box.

The hauling capacity of these locomotives on a
straight, level road, at 10 miles an hour, is about 5,073
tons, exclusive of the weight of the engine and tender.

A MINIATURE CALORIC ENGINE.

The hot air engine is not a very recent invention. A
nuimber of engines of this class, of different sizes, were
devised and used in the early part of the present cen-
tury, and in the latter part of the last century there
were in existence engines constructed to be operated by
the expansion of air.

Nothing in the way of a motor, aside from a wind-
mill or water wheel, can be more simple than this, and
it is a pity that it is not capable of more general ap-
plication. Motors of this kind have been used to some
extent for driving light machinery, and they have been
largely employed 1n pumping water.

Quite recently caloric engines have been made in the
form of a toy, as illustrated in the larger of our engrav-
ings. In the motor here shown, the air contained in
the expansion cylinder is alternately heated and cooled,
and no fresh air is introduced. This action is so rapid
in a small engine that the crank shaft can make 600 or
700 revolutions a minute. By examining the sectional
views (2, 3 and 4) a good idea of the construction and
operation of the motor may be obtained. In brief, the
larger and longer of the two cylinders (the expansion
cylinder) contains a long hollow piston called the
“ transfer piston,” which fits the cylinder very loosely.
To this piston is attached a rod extending through a
close fitting sleeve in the top of the cylinder, the piston
rod being provided with a connecting rod fitted to the
crank at the middle of the shaft. The upper part of
the expansion eylinder is furnished with a wide flange
forming a cap which fits over the sheet iron fire box,
and to the top of the expansion cylinder are secured
the standards in which is journaled the crank shaft.

To the flange is attached the power cylinder, which

is shorter and smaller in diameter than the expansion
cylinder. This cylinder is provided with a piston to
which is pivotally connected the lower end of a connect-
ing rod. the upper end of which receives a crank pin
projecting fron one of the fly wheels at right angles to
the transfer piston crank. A hole bored in the flange
connects the expansion cylinder and the bottom of the
power cylinder, as shown in Fig. 2, and the outer end
of the hole is stopped by serew plug which can be re-
moved for cleaning the hole, should it becomed stopped
by oil or otherwise.

An alcohol lamp is provided for heating the expan-
sion eylinder, it being placed in position to heat the
lower end of the cylinder, as shown in the larger view.
The top of the lamp is provided with a hemispherical
cavity, at the bottom of which is the aperture for filling.

SECTIONAL VIEWS OF SMALL CALORIC ENGINE.

The stopper consists of a marble dropped into the
hemispherical cavity and serving the double purpose of
stopper and safety valve.

"I'he expansion and power cylinders contain a certain
amount of air which is never changed during the ope-
ration of the engine, except by expansion and contrac-
tion. Heat having been applied to the lower end of
the expansion eylinder, the engine is started by giving
the crank shaft one or two turns in the direction indi-
cated by the arrows on the rims of the fly wheels. The
air at the top of the expansion cylinder is transferred
to the lower end of the cylinder by the transfer piston
as it rises; at the same time the power piston descends,
and by this time the air is heated in the lower part of
the expansion cylinder and begins to expand. The
power piston is in position to be pushed up by the air
pressure. As the power piston reaches the upper end
of its stroke, the transfer piston descends and transfers
the heated air to the upper end of the expansion cylin-
der, where it is cooled, thus reducing the pressure and
allowing the power piston to descend again. This ope-
ration is repeated at every stroke. It is alnost impos-
sible to believe that the air can be heated and cooled
so rapidly.

The efficiency of the motor can be increased by sur-
rounding the upper portion of the expansion cylinder
by a water jacket provided with a water supply pipe
at the bottomm and a discharge pipe at the top, as
shown in Fig. 5, and keeping a continual flow of cool

i

TWELVE WHEELED AMERICAN LOCOMOTIVE FOR THE BRAZIL CENTRAL RAILWAY.
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Cylinders, 21 inches by 26 inches ; diameter of ooiler, 5 feet 8 inches ; heating surface, 2,200 square feet ; grate area, 29'3 square fcet ;
diameter of drivers, 54 inches ; weight of engine, 170,000 pounds ; hauling capacity, 5,073 tons at ten miles an hour on level.
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water through the jacket. When the motor is used for
pumping, the water is forced through the jacket.

This little motor is only a toy, but it very comnpletely
illustrates the principle of one of the most successful
hot air engines ever devised. If the reader is mechan-
ically inclined, he may make a motor on this plan on a
much larger scale, and use it for driving machinery.
There can be no doubt about its successful construc-
tion or operation, if it is nade airtight and the bear-
ings and friction surfaces are made to run free. The
proportions may be about the samme as shown in the
cut.

The dimensions of the motor from which the views
were made are as follows:

Length of expansion cylinder...............
Internal diameter of expansion cylinder ........ .
Length of transfer piston.............ciiiet tieeetaneenannnns ]

Diameter of the transfer piston .. ...c.coveiviieieeieneiinnenss 14
Length of powercylinder........coieieee cinrenneencneenannns 134
Diameter of power cylinder.......oeeeuiiieins veveeeennnnen.s 3
Length of the cranks............cooviiiiiiieenninnieniennnnn. T8
Diameter of fly wWheels. .....co.ivteeiaeeraeneiveresansnnaaess 3
Height of firebox from base ...o.covivevinis ciivens civvnnnnn 5%

_— et r—
Recent Patent and Trade Mark Decisions,
Standard Cartridge Company v. Peters Cartridge Com-

pany (U. 8. C. C. A., 7th Cir.), 77 Fed., 630.

Application to Circuit Court for Letters Patent.—
Where the defeated applicant for a patent, after inter-
ference proceedings in the Patent Office, filed a bill in
the circuit court for a patent, the decision of the
Patent Office on the ground of priority is presumnpt-
ively correct and the burden is on the complainant to
establish his case by testimony which carries convic-
tion.

Effect of Reduction to Practice.—Where the com-
plainant was the first to conceive the invention and to
give it such substantial expression that without fur-
ther invention one can construct a machine embody-
ing the invention, and he disclosed the same to the
defendant, who appropriated the idea, it is then im-
material that the defendant made the first machine
and filed the first application. Under such circuin-
stances the defendant cannot avail himnself of the com
plainant’s neglect to push his conception to comple-
tion and promptly file an application. But, if inef-
fectual efforts were made to give the idea form in
drawings, models or machines, and are abandoned
before reaching such a stage of completion as to re-
quire only mechanical skill to carry the conception to
success, the claim of priority cannot be sustained
against a later independent conception carried into
practical formn at an earlier date.

What Kind of Conception Constitutes Invention.—
The mere existence of an intellectual notion that a cer-
tain thing could be done, and, if done, might be of
practical utility, does not furnish a basis for a patent
or estop others from developing practically the same
idea.

Burden of Proof in Interference Cases.—The burden
is on the second reducer to practice to show prior con-
ception by him and to establish the connection be-
tween that conception and his reduction to practice.

Proof of Due Diligence.—That may be accomplished
by the exhibition of drawings and by oral explana-
tions antedating the first reduction to practice by
another. If the one who first conceived an idea of an
improvement of an old machine by sketches showing
so clearly the novel features of his improvemnent that a
person could construct the improvement without ex-
ercising his inventive faculty, then such person is en-
titled to carry the date of his invention back to the
date of the drawings. And it is not fatal if the draw-
ings do not in all respects show the relation of the new
parts to the old, nor exactly describe the mode of at-
tachment, if the absent features are such as would be
readily supplied by a mechanic.

Cartridge Loading Machines.—The Ligowsky pa-
tent, No. 464,883, has been held properly issued to him
rather than to Charles S. Hisey.

Westinghouse Air Brake Company v. New York Air
Brake Company (U. 8. C. C., N. Y.), 75 Fed., 616.
Air Brakes.—The Westinghouse patents, Nos. 360,070
and 376,837, for fluid pressure automatic brakes, have
been held valid and construed.

National Folding Box and Paper Company v. Stecher
Lithograph Company (U. S. C. C., N. Y.), 77 Fed.,
828.

Paper Box Machines.—The Munson patent, No.
259,416, for improvements in the manufacture of paper
boxes consisting chiefly in the formation of the dies for
cutting out and creasing the box blanks, that is in
providing grooves in the counter die of the machine to
co-operate with the embossing rules of the die for
creasing the box blanks, is void for want of invention.
Olmsted v. A. H. Andrews Company (U. 8. C. C. A,

7th Cir.), 77 Fed., 835.

What Constitutes Invention.—It is not invention to
cause a device to work vertically that theretofore
operated horizontally, nor to make a thing, such as a
map case, neat and compact in form, light and attrac-
tive and so it can be handled and changed about with-
out displacing the map within. The protection of the

statute is granted for things invented, not for things
produced. The latter belongs to the domain of me-
chanical skill only. Utility is not an infallible test of
invention.

Acquiescence in Rejection of Claims.—The claims
must be construed in the light of the proceedings in
the Patent Office, and if the applicant has acquiesced
in the rejection of any feature because it was old, or
of any claim in which a certain thing was the essential
feature, he cannot afterward claim what was thus
rejected.

Map Case.—The Nutting patent, No. 343,060, is void
for want of patentable invention over the prior art.

- ——t—-—
Boston’s Gas Explosion,

The fire marshal of the city of Boston has made
his report on his findings after a thorough investigation
of the gas explosion of March 4, which caused ten
deaths and injury to fifty persons. The fire marshal
finds that the accident was due to the lax method of
inspection !pursued by the transit commission. Judge
Ely, of the Municipal Court, has investigated the explo-
sion. His decision holds that the Boston Gas Light
Company was chiefly to blame for the disaster. Both
decisions will be very important when the suits for
damages coine to trial. These suits will reach into the
millions in the aggregate. Judge Ely, in reviewing the
evidence, says :

I find that the section 4 of the subway could have
been built with safety under the requirements of the
contract made for its construction with the Metropol-
itan Company, if proper precautions had been made.

“I find that the Boston Gas Light Company knew
further that in the construction of the subway these
pipes and mains were in constant danger ; that if they
left themn to the care or carelessness of the contractor,
and their men, they committed them to inexperienced
hands, and that thereby great dangers constantly men-
aced the people.”

In commenting upon the different phases of the acci-
dent and the contributory causes the judge says :

‘‘The two broken gas mains had been in the ground
and in use for 35 or possibly 40 years. They were cast
horizontally, with the usual result of being of uneven
thickness, the lowest part of the casting as it lay in
the mould being the thickest part, and the casting
gradually diminishing in thickness till it became thin-
nest at the highest part. .

‘“ At the first or westerly break in the 6 inch gas main,
the good iron was only 1z inch thick at the thinnest
part. Originally it had been about !4 inch thick, but,
either by reason of an old break, extending partly
through the pipe, or other cause, the pipe had rusted
half way through.”

The fire marshal, however, says: ‘ They (the tran-
sit ecommission) should have kept careful and incessant
watch. The failure of the transit commission, hold-
ing as they did the strongest fiduciary relations to the
public to adopt precautionary measures, seemns to me,
in the light of the evidence presented, to constitute
inexcusable neglect on their part. Whether the legis-
lative act creating the comnmission or the common law
itself imposed any obligations upon the gas company
with reference to the care of their pipes or not, it was
the duty of the transit commission, it seems to me, to
whom the public had the right to look for protection
from subway dangers, to guard against such.

“I have been unable to learn that there had been
any inspection of the pipes and their supports by the
transit commission or their agents within twenty-four
hours preceding the explosion.”

—_— v r—
Is Rhodesia Ophir?

The ‘‘ Monomotapa,” which forms the subject of
Mr. A. Wilmot’s new book, is the modern Rhodesiay
says the London News. The work, to which Mr,
Rider Haggard ,contributes a short introduction, has
nothing to do with the Chartered Company. It ends
with 1830, when the last Dominican monk left Mono-
motapa, and is entirely concerned with the identifica-
tion of the land with the ‘‘Ophir” of Solomon and
the ancient Phenicians. It contains the results of
Mr. Wilmot’s researches into such literary references
to Monomotapa as are to be found in the Vatican and
Lisbon libraries.

It is likely that Rhodesia will become a fruitful field
for the arch®ological digger, as well as for the digger
after gold. The arch®ologist Mr. Bent, who in 1891,
after the occupation of Mashonaland, was one of the
first modern Europeans to examinefthe wonderful ruins
of Zimbabwe, has proved (to the satisfaction of most
authorities) that these buildings were either by the
Phenicians or by a people (Arabian) whose worship
was the same as theirs. The most probable, though
not the absolute, conclusion is held to be that Mono-
motapa was not only Phenician, but also that it was
the Ophir mentioned in the Old Testament.

Mr. Wilmot has been able to prove that the Portu-
guese settlers of the sixteenth century had visited
Zimbabwe, and that the place was then and for genera-
tions after occupied by the King of Monomotapa. In
the seventeenth century the native population, from
which the Mashonas of to-day are descended, was over-
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run by a savage, fierce race, which is now represented
by the Matabele and other Zulu tribes. The new
invaders are described as the Huns of South Africa.
Portuguese civilization, such as it was, disappeared
before them, and the very name of the old native
kingdom was forgotten until the period of British
expansion and exploration began.

The architecture and decoration of the Zimbabwe
ruins are the same as those of Phenician remains in
the Mediterranean islands and Asia Minor. Crucibles
and other implements, ingots, specimens of art work
in gold, discovered at Zimmbabwe, indicate that the
place was a Phenician gold mining settlement many
centuries before the Christian era. It also seems clear
that the cruel, hideous Baal worship of the Pheni-
cians was established there.

From the Phenician age to the Portuguese the
history of the country is a blank. But it is certain
that Monomotapa was at all times regarded by Eastern
nations as a land rich in gold. It is a dubious compli-
ment to the English to call themn, as Mr. Wilmot does,
the modern Phenicians. Their ancient namesakes
were as cruel a people as any known in history. The
old Phenicians were great colonizers and explorers,
they were the chief traders and carriers of the ancient
world and the most adventurous seamen, but there,
we hope, ends the resemblance between the English
and the traders of Tyre, Sidon and Carthage.

Solomon’s Ophir, if such it really was, became one
of the fourteen missionary provinces of the sixteenth
century Papacy. Under the Dominicans who succeeded
the Jesuits in Ophir, the country was named ‘‘the
province of the rosary.” The story of the martyrdom
of the Jesuit Father Silveira, in 1561, as related by Mr.
Wilmot bears in some respects a striking likness to
the Platonic description of Socrates’ death. The
volume contains some illustrations of Phenician re-
mains and a copy of a fine map in the Vatican library.
In this map, first published in 1623, Monomotapa is
well filled up, probably from details supplied by the
Roman missionaries.

P .

The Prevalence of Sleeplessness.

It is probable that most medical men, whose work
lies largely among those who toil with their brains,
have noticed the unusual prevalence of sleeplessness
during the past winter, and more especially among
men. Patient after patient repeats the same story.
He goes to bed at his usual hour, falls off to sleep very
much as usual, but, instead of sleeping through the
whole night until six or seven in the morning, he wakes
about three, or even earlier, and, do what he will, he
can get “ no sound sleep after that time.” He may lie
moreor less still, and may even *‘ doze off ” occasionally ;
but if he does, hedreams or is more than half conscious,
and in the morning when it is timme to rise he feels not
only unrefreshed, but as if he would give all his day’s
profits for one single hour of sound, refreshing sleep.
But that may not be. Now, there are three things to
be said on this point—first, something as to the cause ;
secondly, as to the treatment to be avoided ; and
thirdly, as to the treatment which will probably cure.
The cause is, no doubt, the absence of clear, bright,
frosty weather, and the prevalence of a damp, relaxing
atmosphere of relatively high temperature for the
season. That this is the true cause is practically
proved by the improved sleep which most patients
obtained during the sharp frosty nights of the past
winter. Under the circumnstances what is to be
done ? One thing must certainly not be done—soporifies
must not be resorted to. The right thing to do is, if
possible, to diminish, or altogether stop, excessive
brain activity. The most effectual step toward this
end is to run away to the seaside for a few days or a
week, and to a cold, bracing place. To take sleep-pro-
ducing remedies may answer the purpose for a short
time ; but such a course cannot but be attended with
after injury under the peculiar physiological condi-
tions. A few days of brain rest and brain bracing at
the seaside will, with certainty, effect a ‘‘natural” cure
in most cases, and the effect upon the whole system
will be as lasting as it will be beneficial. —Hospital.

O
@
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A Bear that Lives In Water,

Next time you have a chance, recommends the
Chicago Record, put some water from the edge of a
standing pond under a high power miecroscope, and per-
haps you will see that most interesting little organ-
ism known as the water bear. It is a diminutive ani-
mal, often found in drinking water, and looks very
much like abear. The extraordinary thing, however,
about this tiny creature is that he is found in the gut-
ters of houses, where he is at one tiine dry as dust and
scorched by the blazing sun, at another active and full
of life under a refreshing shower of rain. The water
bear has the scientific name of tardigrada, because he
takes life so easy. He is always fat and plump, and
spends his waking periods in constantly grubbing
with his four pairs of legs among whatever rubbish
comes in his way. Having eyes, brain and a nervous
system, he is much ahead of most of his tribe, and heis
altogether one of the most interesting and amusing lit-
tle animals known to seience.
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Science Notes. But Mr. Peary expects to visit Greenland this summer, S
g orrespomndence.
By means of the apparatus employed for collecting | and there organize a force of Eskimos for the intended p
air at great heights in the ascent of the Aerophile on |expedition and otherwise make preparations. He will The Water Moccasin.

February 18, 1897, the following analysis of the air col-
lected was made : In 100 vols. of air deprived of car-
bonic acid and taken at the height of 15,500 meters,
there was found oxygen, 20°79 vols.; nitrogen, 7827
vols.; argon, 0'94 vols. The ratio of argon to the total
of nitrogen plus argon equals 0°01185.

Chemists understand that the laboratory at Cornell
has the investigation of the ‘‘rare earths” quite to
itself in America. Yet it is doubtful if it is anywhere
known what a mass of these costly elements has been
accumulated at that institution. A recent inventory
disclosed that of didymium, which sells for $7 an ounce,
Cornell has 300 ounces; of cerium, quoted at $6 an
ounce, 400 ounces ; of lanthanum, worth $35 an ounce,
30 ounces; and considerable quantities of yet rarer
“rare earths” which cannot be obtained upon the
market at all. Prof. Dennis, of Cornell, has made a
life study of these elements, and has notably added to
scientific knowledge in this field.

Prof. Harris, of Cornell University, is having built a
naphtha launch which he will use in a summer course
in the study of the fossil rocks of New York State and
elsewhere. Science teachers in the schools of the State
may take this course with no more expense than would
attend a summer residence at Ithaca. Two trips will
be taken this year, one down to Chesapeake Bay and
its tributaries, and later in the summer a trip from
Troy to Ithaca, in the course of which a complete view
of the successive formations of the State will be had,
beginning with the lowest paleozoic formations and
coming steadily upward, collecting, sketching, and
photographing each terrane. The launch is built so
as to be of very light draught, for running up into
shallow creeks. This will furnish an ideal way of pass-
ing the summer for those who wish to visit all parts of
New York State at slight expense, live in the open air,
and learn something.

The second volume of the Annales of the Meteoro-
logical Observatory of Mont Blanc contains papers on a
greater variety of subjects than might be inferred from
its title. The director, M. Joseph Vallot, contributes
a record of observations made simultaneously at three
stations—Mont Blanc, Grands Mulets, and Chamonix—
during 1890, 1891, and 1892, and also, in a separate
paper, describes the difficulties of making scientific
observations at great altitudes. There are several
memoirs on actinometry and one on the geological
constitution of Mont Blane. Of special interest to
engineers is the description of the application of pho-
tography to the survey of the Mont Blanc group, and
the account of the progress of the map of this region.
The volume contains some interesting illustrations,
and the views of the * Cuisine de I’Observatoire,” and
of the cozy “ Chambre du Directeur,” seem to show
that home comforts are not entirely wanting even on
the summit of the Alps. A third voluine is announced
to appear shortly, and a fourth is in preparation.

The Lowell Observatory, which was transferred from
Flagstaff, Ariz., to Mexico early in December last for
the purpose of observing the opposition of Mars and
for the measurements of southern double stars, has
been dismounted and shipped back to its original loca-
tion, after three months’ remarkable service. Dr. Lee,
who was in charge of the observatory in the southern
heavens, announces that since January 1 more than
three hundred thousand double and triple stars had
been measured. More than half were new, having
never been reported by any astronomer. The report
will be the largest and most important addition to the
southern stellar astronomy since the observations of
Sir John Herschel. Full reports of the work are to be
forwarded soon to the Royal Astronomical Society at
London. Among his discoveries are many brilliant
stars, and perhaps fifty difficult stars separated by less
than one second of an arc. In addition to these dis-
coveries, his corroborative points of argument as to the
formation of heavenly bodies will be exceptionally
interesting.

Another Arctic expedition is being planned by Robert
E. Peary, C.E., U.S.N., according to the representa-
tions made to induce the navy department to rescind
the late order detailing Mr. Peary to duty at the Mare
Island yard, California. Mr. Peary’s plan, as now
given out, is to purchase and load a ship with concen-
trated provisions; to proceed to \Whale Sound and
with the assistance of Eskimos land the stores at She-
rard Osborne Fjord, or further north, if possible. The
ship is then to be sent home, and as soon as the fjords
freeze over sufficiently to permit sledge travel, the sup-
plies would be advanced and cached in a line toward
the pole. He would expect, in the following spring,
to find his small party and the bulk of the provisions
at the northern terminus of the North Greenland
archipelago, probably near the eighty-fifth parallel,
with a line of food caches extending to the starting
point. From this point, and as the weather permitted,
he would make a dash for the pole, with two of the
best Eskimos, picked dogs, and the lightest possible
equipment. No definite tiine of departure is fixed, as
all the preliminary arrangements are not yet completed.

also endeavor to bring back the one hundred ton me-
teorite found by him in Greenland.

—_—_—

A SIMPLS METHOD FOR OBTAINING A LOW
TEMPERATURE.*
BY C. EDWARD SAGE, F.C.8.

Having frequent necessity to observe the behavior
of oils and fatty acids at a low temperature, I have
been led to construct a simmple piece of apparatus,which
enables one toreduce the temperature of a sample in a
very short space of time.

I venture to bring it before your notice, because I
believe its use to be capable of extension to many pur-
poses, and a short description will suffice to explain its
construction.

A 6 ounce, wide mouthed flask or bottle is fitted with
a good cork, which is to be pierced with three holes,
one of which is to be large enough to admit a test tube,
the other two are for the admission of two glass tubes.
The inlet tube passes to the bottom of the flask, and
the exit one passes only a short distance through the
cork. The flask is partially filled with ether, and the
sample to be examined is placed in the test tube to-
gether with a thermometer. Air is now forced into the
flask by the inlet tube and made to bubble through
the ether, whereby it exposes a large surface for evap-
oration, and, as this takes place very rapidly, the latent
heat absorbed soon reduces the temperature of the samn-
ple. Instead of forcing air through the inlet tube, the
exit may be attached to a Sprengel pump and the air
sucked through. To prevent the waste of ether as far
as possible, it is preferable to attach the exit tube to a
condenser through which water is running, and to wash
the air sucked through by means of cold water in a
wash bottle ; this water will, on subsequent warming,

yield a small quantity of ether, but the larger propor-
tion is kept back by the condenser.

I have had several of these freezing bottles in use
during the past sumnmer, and found no difficulty in
maintaining a temperature of —4°to —5° C. for a
long period, even during the hottest weather, and if
the test tubes were filled with water, it was converted
into ice in a few minutes, with the expenditure of very
little ether.

Opening of the Tennessee Exposition.

The Tennessee Centennial Exposition was opened at
noon, May 1, with appropriate ceremonies, in the pres-
ence of many thousands of people. The weather was
bright and clear and the parade was a great success,
the public buildings and business houses and residences
being handsomely decorated. The opening ceremonies
were simnple but impressive, and made a fitting tribute
to one of the most memorable events in Tennessee’s
history. The ceremonies were opened with prayer by
the Rt. Rev. T. H. Gailor, Coadjutor Bishop of Ten-
nessee.

After ‘‘ America” had been played, Major J. W.
Thoas, president of the Tennessee Exposition Compa
ny, made an appropriate address, in which he reviewed
the history of the undertaking and the hopes they had
for the future. Addresses then followed by Gen. Tay-
lor and Major E. C. Lewis. President Thomas then
telegraphed to President McKinley that the Exposi-
tion was ready for him to open. President McKinley
touched the button which started the machinery, and as
the band played ‘‘ Hail Columbia ” the Tennessee Cen-
tennial Exposition was opened to the world.

GEN. HERMAN HAvupT, the well known civil engi-
neer, recently celebrated his eightieth birthday at his
home in Philadelphia. He is a graduate of West Point.
He was the chief engineer of the Pennsylvania Rail-
road during its construction, and constructed the fam-
ous Hoosac Tunnel line in Massachusetts. During the
rebellion President Lincoln placed him in charge of
the military railroad bureau, rewarding him with sev-
eral commissions. The first pipe line for transporting
oil across the State of Pennsylvania was constructed
by him, and he was instrumental in locating the Pied-
mont Air Line in the South and the Northern Pacific
Railroad in the West. The application of compressed
air to traffic has been largely developed by him, and
he has been a prolific writer on scientific subjects.

* Read before the Chemists® Assistants’ Association (London) and taken
trom the Pharmaceutical Journal,
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To the Editor of the SCIENTIFIC AMERICAN :

In the SCIENTIFIC AMERICAN of March 27 is an
article on ** Snakes,” fromn the pen of Mr. L. P. Grata-
cap, in which he speaks of a visit to the American
Museum of Natural History, and says he was shown
specimens of the water moccasin, whose bite is almost
as venomous as that of the rattlesnake. He further
states that Mr. R. L. Dittmars, who showed him the
snakes, had been engaged in collecting samples of their
venom to be sent to the laboratory of Heidelberg for
analysis.

Now, with all due deference to the opinion of Mr.
Gratacap and Mr. Dittmars, I would state most posi-
tively that the water moccasin, which lives in the allu-
vial districts of Mississippi and Louisiana, and, in fact,
throughout the Mississippi Valley, is not a venomous
snake, as it possesses neither fangs nor poison sacs.

I have for some time past had a standing reward of one
hundred dollars offered to any one who will bring me a
poisonous water moccasin, and, although the number
of all other kinds of snakes in this section of country
put together would not equal that of the water moc-
casin, yet no one has claimed the reward, from the
very simple fact that there is no such snake as a
poisonous water moccasin in the Mississippi Valley.

What is known in the South as the dry land or cot-
ton mouth moccasin is a very poisonous snake, and its
bite is about as venomnous as that of the rattlesnake.
It is, however, not a water snake, although it is often
found on the banks of small streams and rivulets in
search of prey. The shape of its head, body and tail,
as well as its color, ought to enable even a careless
observer to distinguish it from the water moceasin.

I have been prompted to write the above article from
the fact that Mr. Gratacap’s essay was published in the
SCIENTIFIC AMERICAN, and I fear many thoughtless
persons will quote it as having been indorsed by that
standard authority. F. W. CoLEMAN, M.D.

Rodney, Miss.

To the Editor of the SCIENTIFIC AMERICAN :

In reference to Dr. Coleman’s interesting protest as
to my statements in your journal, I beg to say that
the statement is correct, and that only the limitations
of popular terminology would have led to any expres-
sion of dissent from your correspondent.

The snake I designated is commonly known as water
mocecasin, though also called cotton mouth, and when
the necessities of intelligible conversation intervene, it
is among collectors in this city and elsewhere alluded
to by the former title, viz., water moccasin. To be,
however, incontrovertible, the scientific name of Ancis-
trodon piscivorus Lacépede will establish its identity.
Holbrook calls it ‘‘ water moccasin.”

Now in reference to its habits. Holbrook observes,
‘It is found about damp, swampy places, or in water—
far from which it is never observed. In summer num-
bers of these serpents are seen resting on the low
branches of such trees as overhang the water, into
which they plunge on the slightest alarm.” As to
their affinity for water, no one who has kept them in
confinement can entertain any doubt.

Of course the poisonous character of Ancistrodon pis-
civorus, L., is as well known to Dr. Coleman as to all
ophidian students. If the customary uses of language
in Dr. Coleman’s vicinity limit * cotton mouth ” as the
commmon name of this snake, certainly a wider habit of
speech has very convincingly named it * water moceca-
sin.”

One word in conclusion. In nature the food of this
snake is “such fish as he can overtake, and few exceed
his velocity in swimming.”—Holbrook.

I trust Dr. Coleman will exonerate e from any seri-
ous misstatements, such as he charges. I do not think
I could have been misunderstood by herpetologists
generally. Thanking you for the opportunity of this
reply, I am, yours faithfully, L. P. GRATACAP.

New York City.

Novel Patent to Curb the Use of Tobacco.

A time lock for tobacco boxes, recently patented by
Grant W. Smith, of O'Neill, Nebraska, is designed to
control the supply of chewing or smoking tobacco
carried by the user of the weed, and enable one who so
desires to limit himself in its use. The tobacco box,
according to this improvement, has one compartment
for the tobacco and another in which is a clock gearing
with time indicating and time controlling notched
dial adapted to engage or release a latch hook by
which the lid of the compartment containing the to-
bacco is closed. The victim of the tobacco habit may
regulate the mechanism so that he can have access to
the tobacco in the box at stated times only, and thus,
in the words of the inventor, ‘‘ control his appetite
therefor and resist inclination to its inordinate use ;” so
that, ‘‘ by gradually increasing the length of time be-
tween such acts of indulgence, the habit of tobacco
chewing and smoking may be greatly restricted, and
cured in course of time, as its effect on the system is
gradually diminished.”
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TRINITY’S BRONZE DOORS.

The bi-centennial celebration of Trinity parish, New
York City, began May 2. It is not often in America
that a church is able to celebrate the two hundredth
year of its foundation ; for this reason the present
occasion is all the more memorable. The bi-centennial
was fittingly celebrated by services which extended over
a period of a week and which were confined not only
to Trinity Church but included the other churches and
chapels of the extensive parish.

The interior is worthy of visitation at any time, asit
is an unusually handsome church. On the present oc-
casion the decorations were of the most beautiful and
costly description. At the head of each supporting
pillar of the nave was a marble angel supported upon
a pedestal. Each angel held in each hand a white
flower which glowed with electric light burning at its
center. There was also a profusion of heraldic shields
and banners. The nave wasalso lighted by an elaborate
system of incandescent lights behind beautiful ground
glass globes representing flowers.

The floral embellishments of the church were uncom-
monly beautiful. The base of each window was a mass

of lilies, roses and other flowers. The chancel, altar
and reredos were even more finely de-

as the costume of to-day is not well adapted for trans-
lation into bronze.

The front door consists, like the other doors, of two
bronze valves rectangular in shape, three panels in
each ; apostles in carved stone appear in the transom
sitting on thrones, while the tympanum contains a
figure of Christ stretching forth His arimns in welcome to
the faithful. It is intended that the panels be examined
in pairs, the lowest concerning the advent of Christ,
the second His life on earth and the last His reign in
heaven. Theexpulsion from Paradise occupies the first
panel, while the second is Jacob’s Dream. The third
contains the Annunciation to the Virgin. Its companion
is the empty tomb of the risen Lord, symbolical of the
victory of life over death. The top panels, which are
the least pleasing of the series, contain visions from the
Revelations of St. John the Divine. One of the panels
represents the worship of the Church before the Throne,
and the other Angels casting down the Kings of the
Earth. Many smaller sculptures are included in the
work. Four figures below the lowest panel represent
Mortality, Sin, Time and Tradition. Recumbent fig-
ures above the top panel represent Energy and Di-
vine Justice. Other statues of Abraham, Moses,

corated in the same way. Altogether,
the decorations of the church show
what can be done by an almost un-
limited expenditure of money when
that expenditure is in the hands of
those guided by perfect taste.

The occasion of the celebration is so
interesting that we present an engrav-
ing of the bronze doors which give
entrance to the tower. These doors
may be regarded as the most import-
ant work of art which the church pos-
sesses, and the doors show the ad-
vanced state of art work at which we
have now arrived in this country, as
the doors were both designed and exe-
cuted in America.

On March 10, 1890, the Vestry of
Trinity Parish received a letter from
Mr. William Waldorf Astor, saying
that he wished to give three doors in
memory of his father, John Jacob
Astor, to Trinity Chureh, New York
City. He asked the vestry to approve
of his proposal and to authorize him
to carry his desire into effect. Per-
mission to erect the doors being ob
tained, Mr. Astor employed the late
Richard M. Hunt to furnish the vlans
and superintend the construction of
the doors. Mr. Hunt then applied to
the rector of Trinity Church request-
ing suggestions for the subjects of the
panels, of which there were to be
eighteen in all, six for each door. The
front or tower door was committed to
Mr. Carl Bitter, the sculptor. Mr. J.
Massey Rhind obtained the commis-
sion for the northern door, and Mr.
C. B. Nichaus that for the southern
door.

We illustrate one of the doors, the
front or tower door, and it will be
described more in detail. The panels
of the northern door might bear for
their general legend the words of
Christ, ‘I am the Door of the Sheep.”
Its scenes are representative of the
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men who, in different ages of the

the general custom to divide the statue, when of heroic
size, into several sections, nake a separate casting of
each section and then unite the parts by riveting ; the
joint so formed, owing to the increased thickness of the
metal, being of greater strength than the adjoining
parts. But a great step in advance was recently made
by the Henry-Bonnard Bronze Company, of this city,
when they succeeded in casting practically in one piece
Mr. J. Q. A. Ward’s statue of the New England Pilgrim.
To this achievement they have added the greater one
of casting each valve of the Trinity doors in one piece,
and it is interesting to note that they secured the exe-
cution of these last monumental works, though they
were more than $14,000 higher than the other bidders.

Casting in bronze does not consist solely in simply
taking a pattern, making a mould and running in the
metal. It isanart only to be acquired by long and
patient toil, close study and that most essential and
spurring incentive, a fascination for the work. That
success can only be achieved by this means will be un-
derstood by any one who will spend an hour in a bronze
foundry and note the time and care spent in making
sure that one step is perfected before the next is even
approached. There is no sign of the presence of that
most pernicious habit, too frequently
permitted in other callings, in which a
distasteful part may be slurred or left
half finished and a rush made for
something more agreeable. The bitter
and the sweet must receive the same
attention, as both are equally danger-
ous when slighted.

It is apparent that the panels in
which the relief is in some cases three
to four inches will not ‘‘draw.” Yet
this is no obstacle to the bronze found-
er, and in the case of the Trinity doors
piece moulding is carried to its per-
fection. Each undercut means that
one or more pieces are required for it.
Each valve of the Trinity doors re-
quired approximately two hundred
pieces, each made of French sand
bonded together with iron carcasses
and built up on wires and eclamps.
The workimen often spent weeks on
a single panel. The pieces were then
all assembled and the doors were ready
to be cast. To distribute these pieces
of sand and remember where each
piece belongs is a task of no small
magnitude. Gates somewhat resem-
bling a tree and branches were pro-
vided to insure that the mould was
properly filled: vents were also pro-
vided to allow for the escape of the
gases. The bronze was melted in cru-
cibles, and was composed of 90 per cent
copper, 7 per cent tin and 3 per cent
zine. That the composition was of
superior quality is shown by the fine
color which the gates have already
taken on. The alloy was heated for
twenty-four hours. After the cast was
made (the flask then weighing 27 tons)
the mould was broken open and the
doors were taken out, the vents and
gates were removed and the necessary
finishing, chipping, filing, ete., then
took place, though surprisingly little
was needed in the case of these doors.

Each pair measured 10 feet 2 inches
by 8 feet G inches ; so that some idea of
the enormous amount of labor ex-

world, have been delivered from tribu-
lation and brought into places of se-
curity and rest. The subjects of the
panels are the Passover in Egypt;
the Flight for Safety to one of the Cities of Refuge;
the Deliverance of Paul and Silas from Prison ;
the Healing of the Lame Man by St. Peter at the
Gate of the Temple ; and four panels of a legendary
and symbolical character. From an artistic point of
view this door is perhaps the finest of the entire
series.

The south door represents a series of scenes in the
history of Manhattan Island and of Trinity Parish. / The
first panel illustrates the arrival of Hendrick Hudson
off Manhattan Island in the year 1609. The second
commemorates the missionary character of the work
of Trinity Church in ancient times. It represents the
Rev. Henry Barclay, D.D., preaching to the Indians.
'The third panel brings us to the close of the revolu-
tionary war and to the date of the inauguration of
George Washington, the first President of the United
States of America. The event which the panel com-
memorates took place in New York immediately
after the ceremonies in Wall Street, when General
Washington proceeded to St. Paul’'s Chapel, where a
religious service was held. The other panels deal with
scenes connected more particularly with the later
history of the church. The more modern panels are
hardly as effective as those which treat of earlier events,

THE MAIN BRONZE DOORS OF TRINITY CHURCH.

the apostles and saints, ete., also forin a part of the
work.

It is said that the three doors cost about $165,000.
Trinity Church is a treasure house of art works. The
splendid reredos of Caen stone, the marble altar, with
its exquisite mosaics, and the jeweled cross are worthily
crowned by the splendid doors which give entrance
to the church.

These doors are. however, interesting from another
point of view besides that of art, for they are splendid
examples of the bronze founder’s art. It is a satisfac-
tion to know that it is no longer necessary to send
works to Munich, Paris or Rome to be executed, and
that the industry may now be said to have become
thoroughly naturalized in the United States. For
many years monumental bronze work had to be exe-
cuted abroad, but splendid examples of casting are now
executed here, casting in which the highest technical
skill is combined with strict fidelity to the sculptor’s
models.

Bronze statues were made two and perhaps three
thousand years ago, the earliest consisting of small
plates hammered into the desired shape and fastened
together by nails or rivets. After this they were cast
solid, and also with a core. At the present time it is
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pended on themn may be obtained. It
required two years to mould and finish
the main door shown in our engraving
and three years ten dayson the three
sets. Notwithstanding the great weight of the doors,
they open and close as easily as ordinary doors of the
sae size.

Comparisons with other celebrated bronze doors
from a technical point of view are instructive. The
Washington doors, which were cast in Munich, are very
fine, but were cast in pieces. The second gate of Lorenzo
Ghiberti (fifteenth . century) for the Baptistery of
Florence, required twenty-seven years of labor to com-
plete it and it was cast in pieces. When it is considered
that only four years was consumed in modeling, mould-
ing, casting and finishing the three sets of doors for
Trinity, it will be seen that both technical processes and
the speed and facility with which the sculptors now
turn out models have improved, though, of course,
artistic comparison of Ghiberti’s gloriousgateand those
of modern sculptors is hardly fair.

THE new ‘annuaire” of the French Automobile
Club, which has just been issued, shows that the club
has now close upon 1,000 members. Those possessing
motor carriages or motor cycles have a small illustra-
tion of a motor vehicle against their name, the total
number of actual ‘‘ chauffeurs " being 139.
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STEAM SHOVEL CUT WEST OF OLD AQUEDUCT.

. A\ S AN
DOUBLE CONDUIT TO CONTINUE OLD AND NEW AQUEDUCTS.

|

HEAVY ROCK EXCAVATION TO THE WEST OF OLD AQUEDUCT.
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STEAM DREDGE EXCAVATING FOR FOUNDATIONS OF DOUBLE CONDUIT,
THE WATER SUPPLY OF NEW YORK CITY—JEROME PARK RESERVOIR.—[See page 314.]
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THE WATER SUPPLY OF NEW YORK CITY.

The water supply of the city of New York is in many
respects the best metropolitan work of its kind in ex-
istence. There is no other capital city whose inhabi-
tants receive such an abundant per capita supply of
pure water for general domestic use ; and it is satisfac-
tory to know that, while the existing reservoirs are
sufficient to meet
the city’s needs in
the near future,
there are import-
ant works in pro-
gress which will
give a water sup-
ply far.in excess
of the city's imn-
mediate require-
ments and suffi-
cient to cover its
probable growth
formany a decade
to come.

Nature has pro-
vided a magnifi-
cent supply of
pure water in the
annual rainfali of the watershed of the Croton
River, and when the city authorities were consider-
ing, some sixty years ago, the question of providing
a larger water supply, they selected this locality for
the new reservoir. If we bear in mind how much
smaller New York was in the decade 1830 to 1840,
when the new work was undertaken, than it is to-day,
we shall appreciate the forethought and enterprise
which led the authorities to build a costly reservoir
fully forty miles north from the city and lead the
waters across the intervening distance in a solid
masonry viaduect. The Croton aqueduct, or, as it is
now called, the old aqueduct, is a familiar landscape
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those in Central Park. This will give the city a re-
serve of three billions of gallons, or about fourteen
days’ supply.

The site chosen for the new reservoir lies on the high
ridge of land which runs in a general north and south
direction between the New York & Putnam and the
1t will be known as the Jerome

Harlem railroads.

In spite of the natural depression of the ground,
there is no part of the site where the natural surface
is less than 16 feet above the bottom of the proposed
reservoir, which will in general be 3114 feet below the
top of the embankment. Moreover, there are several
stretches of rising ground, such, for instance, as that
upon which the old Jerome Park club house stands,
which rise consid-
erably above the
level of the top of
the embankment.
Every yard of
this material,
fully one-half of

which is rock, has
to be laboriously
excavated, loaded
into cars, hauled

E.105.0 .
— by locomotives

Fig. 1.—TYPICAL SECTION OF RESERVOIR EMBANKMENT.

Park reservoir, taking the name of the park whose
famous race course was once a favorite resort of the
people of New York. The club house, the stables, the
grand stand and the track itself are all included within
the high water line of the proposed reservoir, and the
rock drills, steain dredges and dump cars of the con-
tractor will soon have removed every. vestige of a
memorable landmark.

From an engineer’s point of view, the site is well
adapted to the purpose. It forms a general depres-
sion on the summit of the ridge, and Nature has
helped to lessen the labor of digging out and embank-
ing this huge artificial basin, the depth of which will
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Fig. 2—SECTION THROUGH DOUBLE CONDUIT ABOVE MAIN GATE HOUSE.

feature to travelers over the old Albany post road (bet-
ter known as Broadway), and the unbroken service
which it has rendered for more than half a century tes-
tifies to the excellent quality of the work. The maxi-
mum capacity of the aqueduct when running entirely
full is 90,000,000 gallons in 24 hours.

In 1890 the new aqueduct, with a capacity of
313,000,000 gallons per day, was completed. This
structure, unlike the old one, which was built almost
entirely upon the side hill and above ground, was con-
structed as far as possible in tunnel, and was carried,
as far as practicable, in a straight line from Croton
reservoir to the Harlem River. Both aqueducts dis-
charge directly into a terminal gate

-

be 2614 feet and its area nearly 175 acres, by surround-
ing it for half the total distance with rising ground.
The other half of the distance will be shut in by an em-
bankment whose typical cross section is shown in Fig.
1. The embankment will be built of earth, put down
in 6 inch layers and well rolled and tamped. The
gravel walk at the top will be 20 feet wide and the sides
will be carried out with an even slope of 2 to 1 and 214
to 1. The outer face will be sodded, and the inner
face will be covered with 6 inches of concrete, above
which will be laid a paving of granite blocks, the con-
crete paving being carried up to the ‘ wave line,” 214

feet above the high water line. This work will provide
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out of the reser-
voir and deposited
wherever the con-
tractors can ob-
tain permission to
dump it. Anim-
pressive idea of
the vast amount of excavation that has to be
done before the floor of the reservoir is reached
may be gained from the large engraving showing
the double conduit at the northern entrance to the
reservoir. In this illustration the floor level is situ-
ated at the foot of the masonry walls and at the
bottom of the deep excavation. All the material above
this level has to be taken out over a bottom area of
more than 150 acres. The total estimated excavation is
6,500,000 cubic yards, of which fully one-half is solid
rock, and, as excavated rock occupies about double the
space that it does in the solid mass, the contractors
will have to dispose of nearly 10,000,000 cubic yards or
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Fig. 3.—SECTION THROUGH DOUBLE CONDUIT BELOW MAIN

GATE HOUSE.

material. The excavation is being done with powerful
steain dredges and shovels, and the site of the reservoir
is at present well covered with a whole network of
tracks. These lead into a main track which passes out
of the reservoir and into the surrounding districts to
the east, where the waste material is being used for
filling in low-lying land and in raising the grade of
city streets. Ultimately this track will be carried well
down toward the Long Island Sound, and the many
millions of cubic yards of material yet to be taken out
will be deposited several miles away from the work.
Both the old and the new aqueducts pass through
the reservoir site on their way to the city, the forwer

house, situated at One Hundred
and Thirty-fifth Street and Amster-
dam Avenue, from which the water
is led by 48 inch pipes into the city
mains and into the Central Park
reservoirs. The latter have a ca-
pacity of a billion gallons of water,
or sufficient for five days’ supply of
the city. As a matter of fact, how-
ever, the high water level of these
reservoirs is only 115°00 feet above
the sea, and before they can be en-
tirely exhausted, the pressure fails
and the remaining water ceases to
be available on the higher floors
of the city buildings.

For this reason the actual supply

KINGSBRIDGE STATION

is limited to three and a half or

at the ground level, the latter some
100 feet below the surface. As the
bottom of the reservoir will lie be-
low the old aqueduct foundation,
it will be necessary to remove the
latter structure altogether. At a
point about a mile to the north of
the reservoir the new aqueduct is
at the ground level, and it is here
that it is depressed and carried in a
tunnel to the deep level above
mentioned. At about the center
of the reservoir a vertical shaft,
known as shaft 21, rises from this
aqueduct to the bottom of the re-
servoir. At the point to the north
above mentioned, where the change
of grade occurs in the new aque-
duct, a gate house has been put in

four days. and in the event of a
failure in the Croton reservoir or
of the two aqueducts above men-
tioned, the city would be brought within measurable
distance of a water famine. Although such a con-
tingency as the failure of both aqueducts or of the
reservoir is remote, the aqueduct commissioners have
wisely determined to enlarge the reservoir capacity at
the city end of the line by constructing an additional
reservoir which will have about double the capacity of

Fig. 4—MAP OF JEROME PARK RESERVOIR AND VICINITY.

a practically impervious surface; but, to prevent any
possibility of leakage, an inner wall or diaphragm of
first-class masonry will be built in the center of the em-
bankment, starting from bed rock and rising with a bat-
terof 1in 24 to wellabove the high water line. The core
wall adds no appreciable strength, however, to the dam,
which resists the thrust of the water by its own gravity.

© 1897 SCIENTIFIC AMERICAN, INC.

and a surface branch aqueduct
will be built, which will run par-
allel with the old aqueduct, until
the northern entrance of the reservoir is reached.
Here the two aqueducts will be continued in one com-
pact masonry structure, as shown in the large front
page engraving. This will be built upon the solid
rock and will run through the reservoir from north to
south, dividing it into two equal and entirely separate
basins, the top of the structure being level with the
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top of the embankment, or 5 feet above high water
level.

At the center of its length, and opposite the shaft 21
leading down to the new aqueduct, a large main
gatehouse will be built, from which a short con-
duit will lead across to connect through this shaft
with the new aqueduct below ground. To the south
of the main gate house the new aqueduect is continued
as a double barrel conduit, each barrel being 11 feet
in diameter, and the old aqueduct is carried above
these at its former elevation. as shown in Fig. 3. At
a point 1,500 feet to the south of the gatehouse one
conduit leads into the western and the other into the
eastern half of the reservoir. By this arrangement
three separate systems of distribution of the water are
secured. The reservoir may be filled or the water
distributed directly from either the old or the new sur-
face aqueducts, or from the subterranean aqueduct
through shaft 21, the operations being all controlled
at the main gate house. The construction of the di-
viding wall of the reservoir is shown in the two cross
sections, Figs. 2 and 8, and it will be seen that the
arrangement is such as to afford two entirely independ-
ent reservoirs, each with its own separate system for
feeding and distributing the water.

Six lines of 48 inch pipe will radiate from the
main central gate house; two of which
will leave the reservoir at Van Cortlandt
Avenue to the northwest, two at Sedge-
wick Avenue to the west, and two at Jerome
Avenue to the southeast, one of which
will lead to a high service pumping sta-
tion. A gate house will be built at each
point of exit. The main gate house con-
nections will be so arranged that these pipes
may be supplied with water from either
basin of the reservoir or directly from either
the old or new aqueduct. The 48 inch pipes,
with the aid of the proposed pumping sta-
tions, will serve the annexed district to the
north of the Harlem River, and it is also
proposed to carry a line from these pipes
south across the Harlem River to connect
directly with the city mains on Manhattan
Island. This would give an independent
source of supply in case of any accident to
the present aqueducts where they cross the
Harlem River.

When the Jerome Park reservoir is com-
pleted it will form an extensive lake of water
overa mile and a quarter in length and more
than half a mile in width ; and the winding
gravel walk on the top of the embankment

A TOY BIRD

will afford a continuous promenade fully three miles
long. The contract calls for the completion of the
work in 1901, A few years later than this the great
Croton dam which is now building at a point a few
miles below the old Croton dam wili se completed, and
the new lake thus formed will hold over 30,000,000,000
gallons. If we add to this the capacity of the various
auxiliary storage reservoirs scattered throughout the
Croton watershed, and that of the reservoirs at Jerome
Park and Central Park, we reach a grand total of
75,000,000,000 gallons as the future available supply of
New York City.

The work is being carried out under Mr. A. Fteley
as chief engineer. Mr. A. Craven is in charge of con-
struction at Jerome Park, and to these gentlemen, to-
gether with Mr. F. S. Cook, assistant engineer, we are
indebted for valuable facilities in the preparation of
the present article.

A TOY BIRD THAT FLIES.

The naturalness and easy movement of the wings of
the little toy bird shown in the accompanying illustra-
tion, as the operator pulls gently on the end of the sup-
porting string over which the bird moves, in accord-
ance with the movement of the wings, always attracts
observers when this toy is shown on the streets, as it

THAT EFFECTIVELY SIMULATES A BIRD FLYING.

has been by numerous venders within a few weeks past.
The toy is one of the most recent of the many novel-
ties which are constantly being exhibited by the side-
walk salesmen in the streets of New York and other
large cities, and in the construction of some of which
a surprising degree of skilland ingenuity are displayed.
The cord leading from the aperture below the mouth
of the bird is attached at its outer end to a hook in the
wall or other support, while its inner portion passes
over an idler and around a pulley, to which it is at-
tached. This pulley is a little smaller than another
at its side, as shown in Fig. 2, both pulleys being fast
on the same shaft, and a cord from the larger pulley
passes over an idler and out rearwardly, having at its
end a finger piece, on which the operator pulls in man-
ipulating the toy. The cords are wound in opposite
directions on their pulleys, so that the unwinding of
the cord from and rotating of the larger pulley winds
up the cord on the smaller pulley, and causes the bird
to move forward on what seems to be only a single
length of cord, the backward movement taking place
by gravity when the pull on the string is released.
The movement of the wings is effected by a crank on
each outer end of the pulley shaft, the crank being
pivotally connected with an extension of a member of
the inner one of two pairs of lazy tongs, and this mem-
ber having also a pivotal bearing on a cross
bar which turns in bearings on the outer
side of the toy, just under where the wings
are hinged to the body. The larger pair
of lazy tongs is pivotally connected to the
outer portion of the wing, giving a longer
sweep thereto than to the inner portion of
the wing, with which the smaller lazy tongs
are connected, and the pivotal connection of
the lazy tongs with the bearing in the cross
bar gives an oscillatory movement to the
wings which constitutes a very good simula-
tion of the natural movement of the wings
of a bird in flight. A high degree of me-
chanical skill is shown in the putting to-
gether of this little toy.
—————-—————————

AN electric speed indicator which is de-
signed specially for warships is described in
the Revue Industrielle. The principle is
that a tiny magneto, driven off the main
shaft, gives a current which varies with the
speed. A galvanometer introducea any-
where in the circuit, therefore, if properly
graduated, gives the nuinber of revolutions
per minute, and the direction ‘‘ahead” or
‘‘astern.”

RECENTLY PATENTED INVENTIONS.
Electrical.

VALVE GEAR.—William Engberg, St.
Joseph, Mich. The gear provided by this patent is more
especially designed for use in water supply pipes con-
necting a pumping station with a distant stand pipe, It
is provided with a controlling device comprising an elec-
tric circuit containing two relays, an electric magnet for
each relay and ‘an armaturelever, and two slidable bars
adapted to be engaged and locked by the corresponding
armature levers, the bars controlling the position of the
valve. An alarm is sounded at the pumping station in case
the valve is opened or closed accidentally.

AMALGAMATOR.—William Wright, New
York City. This invention provides for an amalgamating
plate over which the material is adapted to pass, water-
distributing tubes being arranged to discharge water over
the receiving surface of the plate, the tubes having car-
bon outlets, and the plate and tubes being in an electric
circuit, while mechanism is provided for changing the
direction of the current. When the amalgamating sur-
face becomes clogged the current is reversed, in order to
loosen the sediment and provide atall times for a clean
surface to which the gold shall adhere.

Mechanical.

MoToR REGULATOR.—John G. Ball,
Chesterville, Ohio. A simple device, adjustable for va-
rious purposes, is provided by this invention, and con-
gists of a frame in which is rotatably mounted a wheel
having a series of weights secured to its periphery,
arranged in such a way that the wheel is overbalanced
on one side. An adjustable sweep rod connected to a
crank arm or axle of the wheel is adapted to be engaged
with mechanism having an attachment to a pump rod or
similar device, a spring being adjustably connected to the
sweep rod. The device is adapted for use with pumps
for wells of different depths, churns of different sizes,
and similar machinery where it is designed to operate a
rod vertically and at varying rates of speed.

MouLp.—-Robert. H. Wilson, Boonton,
N. J. This improvement consistsof two plates having the
mould formed in their opposing surfaces, and provided
with automatic centering means by which they are made
to register by simply sliding the cope upon the mould
until stopped by the centering devices. There is also
provided a removable and insertible pouring gate and
riser, which is made in one piece of a refractory earthy
material, and which protects the mould at the points
where the heat of the metal is most likely to affect it,
also enabling the gate to be easily removed.

JOURNVAL BEARING.—Richard M. Mel-
huish, London, England. This bearing comprises a
standard having an opening in which a bearing block is
seated to move, a plate holding the bearing block in
place, and the bearing block being longitudinally opened
in its under side, whereby, when the slightly separated

parts of the bearing block are drawn together to take up
the internal wear around the journal, the outer lower
edges of the block will be depressed to take up the exter-
nal wear. The improvement affords a ready means of
correcting both the internal and external wear of the
bearing block.

MAKING CYCLE GEAR CASES.— Hor-
ace W. Dover, Northampton, England. For making
gear cases of Xylonite, celluloid, etc., this invention pro-
vides a finishing tool for bringing the roughly moulded
article to its final form. The tool compriges a male die
or plunger, a matrix formed of a iniddle member inclos-
ing the bottom and ends, with two loosely pivoted side
members, and means forforcingand holding the die in the
matrix, and for closing the sides of the matrix upon the
article on the die. The plunger is forced home and the
gides of the matrix closed in with the aid of heat, prefer-
ably while the tool is immersed in water at a tempera-
ture to soften the material, the material being caused to
get in the moulded form by cooling the mould in cold
water.

Agricultural,

STOoCK WATERING DEVICE. — Joseph
Seiler, Maple River Junction, Jowa. A device adapted
for attachment to a tank, barrel, reservoir, or other source
of supply, is provided by this invention, for use in con-
nection with a trough or tank, cutting off the supply from
the latter when the water has reached a certain height.
It has a T-shaped body, with a plug in its vertical mem-
ber, the outlet nozzle having a valve adapted to be closed
by a trip rod which extendsbeyond the outlet end and
engages a float. When the water in the trough gets be-
low a certain level, the float lifts the valve to allow more
water to flow in from the reservoir. The device may
also be attached to and used in connection with a hy-
drant.

SORTING MACHINE FOR PEACHES. ETC.
—John P, Wilton, Hamburg, N.J. This machine Las
carriers adapted to move over the assorting table, but
which may be stopped at any point to make sure that
the fruit or vegetables are of a size adapted to find an
exit. Means are provided for regulating the feell to the
assorting table, and the basket, crate, or bag holder
occupies at first, an inclined position, gradually assuming
an upright position as the bag, etc., becomes filled, there-
by preventing the bruising of the fruit or vegetables. The
carriers may be readily and easily set in motion, and their
motion is preferably continuous.

Miscellaneous.

BrcycLE RACK. — George Hirschman.
Sr., and George Hirschman, Jr., Morristown, N.J. A
portable rack of simple and inexpenesive construction,
and adapted to support a number of bicycles, has becr
devised by these inventors. The device compriges verti-
cal and base rack bars pivotally connected together by

means of base blocks, transverse rods serving as stops
for the wheels, the base racks being adapted to be held
at right and acute angles to the vertical racks, and the
whole device being adapted to befoldedin comparatively
small compass. A wide space between the wheel-sup-
porting bars provides room for the handle bars of the
several bicycles.

BicYCcLE TirRE.—James C. Cole, Lon-
don, England. This invention provides a tire made of
segments or balls or oblate or flattened spheroids or
ovals, preferably made of India rubber and inflated, but
with the balls partially lined with a strong textile or
inextensible lining. There are flanges or ribs on the balls
for their attachment to the wheel, and the lining of the
ball is of such width that its extensible part isonly about
that which may be flattened by contact with the adjacent
balls. It is designed that the balls so made shall be exten-
sible only in or about the direction of the circumfer-
ence of the wheel.

PRESERVING Foops —Francois O. Ja-
cob, Paris, France. To preserve solid organic alimentary
substances from fermentation and decomposition, this
inventor makes use in certain cases of an acid reaction
and in others of a basic or neutral reaction. The process
is especially designed to facilitate the preservation of
meat, fish, fruit, vegetables, etc , and the substances to
be preserved are treated with carbonic anhydrid and
formaldehyde, under pressure, either successively or
simultaneously. It issaid that meat thus treated can be
keptin the open air for more than a month, and is with-
out smell and contains no toxic principle or anyihing
contrary to the hygiene of alimentation.

WiNDMILL.—Rudolph Bratka, Minne-
sota Lake, Minn. The wheel of this windmill is mounted
on a vertical axis and turns in a horizontal plane, the
blades of the wheel being pivoted on arms radiating from
the axis, and swinging from a horizontal to a vertical po-
gition as the wheel turns. Each blade is actuated by a
spring, and as the spokes or arms move toward or into
the wind the force of the springs is overcome and the
blades are thrown horizontally, but when the arms pass
the line in which the wind is blowing, the aprings change
the position of the blades, allowing the wind to act with
the greatest possible eficiency on the wheel.

CHIMNEY.—Le Roy C. Hedges, Elm-
wood, Ill. This is a metal-framed chimney which is
light, strong, and ornamental, and designed to support
and strengthen other portions of the building, while be-
ing fireproof, inexpensive, and easy to repair when nec_
essary. The invention comprises a casing in which is a
draught flue, brackets on the casing supporting the
joists. etc., while there are tiles on the brackets between
the casing and the ends of the joists and floor, There
are openings near the floor and ceiling of each compart-
ment, and heat radiators through which the products of
combustion pass, the chimney being designed to be a
fuel saver as well as an effective heat distributor for
rooms directly connected with it.

© 1897 SCIENTIFIC AMERICAN, INC.

LAaMp LIGHTING DEVICE. — Carl F.
Bergmann, Jersey City, N, J. For lighting the wicks of
bicycle lamps, more particularly, this invention provides
anovel attachment which will facilitate the easy and
protected ignition of the match, and guide & into contact
with the wick to be lighted. A guide tube penetrates the
wall of the lamp near its burner, and near the inner end
of the tube is a spring-pressed scratching device adapted
to ignite an inserted match, the tube heing completely
closed when the match is withdrawn, and thus prevent-
ing air currents from flaring the flame of the lighted
wick.

SEWER GAs TrRAP.—Henry McEvoy,
New York City. This invention provides a simple form
of trap that will be sealed automatically by water or by a
valve movable into a discharge pipe. This valve is
mounted on a tubular arm which extends through the
valve, and the tubular arm connects with awater inlet
tube designed to communicate with a water supply pipe.
The connection of the tubular arm and its valve is such
that, as water evaporates from the elbow and bowl, a
small amount of water is admitted to replenish the
amount evaporated and maintain a liquid seal.

LADDER AND CoT.—Leonard G. Fath,
Springfield, Mo. Thisis a combination device to be used
by a slight adjustment as acot, a step ladder, or an ex-
tension ladder, a cotsurface of woven wire, etc., being
discarded when the device is used as a step ladder. The
device is made of two principal parts, a step ladder por-
tion and a pair of parallel bars, both the side pieces of the
ladder portion and the parallel bars having three pivot
holes onenear the middle and one near each end,whereby
adjustment as a cot may be effected by means of pivot
bolts and link rods.

FIRE EXTINGUISHER.—Arthur H. Du-
rand, Montreal, Canada. This is a portable fire extin-
guisher which operates by the admixture of an acid with
a solution of bicarbonate of soda togenerate carbonic
acid gas. The invention provides an acid receptacle formed
by acontractionof the vessel containing the alkaline solu-
tion,and so arranged that the acid can be slowly admit-
ted, and not all at once, the pressure being thus so regu-
lated as to avoid danger of burstirg the extinguisher,
which sometimes happens from the sudden generation of
an enormous volume of carbonic acid gas. A small ex-
tinguisher is thus provided which will be perfectly safe
and of sure operation, and the machine may be readily
recharged at any drug store, as no pieces are broken or
out of order after use.

BusHING AND HOLDKR FOR RUBBER
G As Bags.—John Heavue and Elmer E. Cisco, Brooklyn,
N.Y. This invention relates to flexible gas bags tempo-
rarily employed for pluguing gas mains during repairs,
and provides a bushing adapted to be inserted in the
opening in the main and a cap for attachment to the
bushing to close it, and with means to hold the neck of
the gas bag, holding the latter in place when inflated in
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the main. The device also protects the bag against being
torn and damaged by contact with the rough and sharp
edges of the opening_in the main at which it is inserted
or withdrawn.

Lock. —Jacob C. Hollman, Carbon
Black,\Pa. A lock which may be readily and conveni-
ently mortised into any door, without appreciably de-
tracting from the strength of the door, is provided by
this invention. The bolt and the latch, according to
this improvement, are in separate cylindrical compart-
ments or casings, to the outer end of which a face plate
is secured, the upper cylinder being preferably the
latch cylinder. In placing the lock it is omiy necessary
to make spaced bearings for the cylindrical casings and
a countersink for the face plate, in addition to the open-
ings for the knob spindle and key.

NON-REFILLABLE BOTTLE.—Williamn
W. Doty and James J. Donnellan, New York City.
This bottle has a stopper with an annular channel, the
center piece being connected by wings with the outer
portion of the stopper, while a cap has in its under side
a screw entering the center piece, and a rod connected
with the screw and extending through the center piece
has an enlarged portion at its lower end on which a
valve 18 guided. In manufacturing the bottle the stop-
per, with the cap and valve, are made separate from the
neck, in which the stopper is cemented after the bottle
is filled. The construction effectively prevents refilling
a bottle after it has once been emptied,

CLOTHES LINE CONVEYER.—Alexan-
der G. Molteni, Hoboken, N.J. This invention relates
to sheaves or pulleys to be attached to a window frame,
etc., by which a clothes line may be drawn in and out,
to hang out or take in the clotheg, and provides a pulley
frame which may be clamped or secured at any desired
angle, and which can be cheaply made, Bridge pieces
prevent the line from slipping off the sheave or pulley,
and thedevice may be used either side up, bringing the
handle on the right or the left hand side.

SPONGE GATHERER.—John Peacon,
Key West, Fla. A novel grappling device has been de-
vised by this inventor, having a metal frame adapted to
rest on the sea bottom, a cross bar with eyes on the top
of the frame, two bails hinged to the frame and baving
inwardly projecting tines, while ropes passing through
the eyes of the cross bar are attached to the bails. The
device is designed to facilitate the gathering of sponges
in deep water, where the ordinary pole with grappling
hooks cannot be used. It is operated by two ropes, the
slacking of one of which, when the grappling device is
on the bottom, allows the bails with their tines to en-
gage the sponge, when the grapple with its sponge may
be drawn up by the other rope.

RoPE OR CLOTHES LINE TIE.—Louis
Keller, Brooklyn, N. Y. To facilitate fastening the
loose end of a rope, cable or clothes linc in place, or au-
tomatically releasing it when desired, this inventor has
devised a casing having means of attaching one end of a
rope and a guide for the other or loose end, while a
horn pivoted on the casing is adapted to receive and
hold the loop formed by the loose end of the rope.
There is a locking and releasing device for the horn to
hold it in a locked position on the casing or release it to
throw off the loop.

CORSET COVER. — Max Galland,
Wilkesbarre, Pa. This cover has a back with forwardly
extending side flaps arranged to be fastened togetLer at
the front to form a low cut waist, while a loose front
has a shoulder connection with the back, and forms
with the latter arm holes, the front being held in place
by the side flaps. The cover readily adjusta itself to the
form of the wearer’s body or corset, insuring a perfect
fitting, and at the same time giving entire freedom to
the arms of the wearer.

Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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(7159) B. G. M. asks: 1. How much cur-
rent is required in nickel platicg through 30 gallon solu-
tion with anodes hung 8 inches from articles to be plated ?
A. Itdepends on the area which is to receive the de-
posit. On copper allow 04 to 0'8 ampere per 156 square
inches. For copper on zinc use 1'3 to 15 amperes. The
first deposit shouid be given with a strong current ; then
follow with a lighter current. 2. In nickel-plating cast
iron what is used to fill the blow holes to make an even
surface to plate on? A. Lead may be used. It is a good
plan to have the article galvanized before nickeling and
to give that a thin copper coating. The zinc will fill up
small holes.

(7160) J. W. W. writes . What is the
greatest amount of electro-motive force that has ever
been successfully used in a telephone # A. Ina Bell
telephone the E.M.F. may be quite high momentarily,
but there is no record of it that we know of. In con-
denser telephones it may be very high,

Improved Bicycle Machinery

stone.

Boston, and Worcester. Leave
5:30 P. M., week days only.

Co., 9 Liberty Street, New York.

New York. Free on application.

“U. 8.” Metal Polish. Indianapolis.
Yankee Notions. Waterbury Button Co., Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Try us for your wire or sheet metal specialties.
Enterprise Manufacturing Co., Akron, Ohio.

The Garvin Machine Co., Spring and Varick Sts., N. Y.

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

The Norwich Line—Inside route between New York,

The celebrated * Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

The best book for electricians and beginnersin elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

The Temperly Transporter.
See illustration, front page of SCIENTIFIC AMERICAN,
April 24. It is manufactured by the Lidgerwood Mfg.

0#F~ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

MAY 4, 1897,
AND EACH BEARING THAT DATE.

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

Samples free. Coating with tin, lead, or ©

paratus for, H. F. Taylor. .
Cock for air brake plges angie,
Coffee mill, H. Kalmbach... ...
Commutators of dynamos, electri
The
Confectionery coating machine, H.
of every description.

Corset waist, G. H. Schneebeli.

Cotton chopper, J. N. Moore

Coupling.
Car and air brake couplmg

hin
t.f(li)l or appliance for use in truing up, W.

Conxeylers, machine for forming rods for endless;
Copper from its ores, extracting, G. W. Goet:

See Bicyde couplini
a

———
. Check row wire, P. Baxendale
Wusiness and Wersonal. |cheesesate, i, k. Beerling :
Chopper. See Cotton choppe!
Christmas tree candle holder, AL W. Homnann..
The charge for insertion under this head is One Dollar a ggg:ﬁ‘; SO %lm!ln%‘ C. Hills
line for each insertion ; about eight words to a line. | Churn, C. H. Linney """"""
Adverti. ts must be 7 at publication office ghurn.& PhR gf oo
’I’Iﬂ"‘ﬂi/llv Uow igar attachmen! e Haas.
a8 early by Thursday to appear in the fo - Clgar lighter, electric, H. M. Ha.
ing week’s issue. Cigar machine, J. Bunn.................
g “:. beSe(;'.ﬂBell cllg: é’nper clip.
Marine Iron Works. Chicago. Catalogue free. C?)theg po:rl;'der, W. S“v‘:ens
Clothesrack, W. C. Baker..

W. Bec

Car coupllng
dder coupling.

. A Pipe coupling. Rod coupli
Pier 40, North River, | Cradle and crb, Sombined, w“ Campbell.. 581,975
Crane, S. 1. & C. . Wellman

Creel, bank, G. J. Torrance

Curtain holder, S E. Capen..

cutter.

Write for particulars. | Cyclometer, C. S. Laboﬂsh

U111 A 86808060000000600000
Alarm. See Kire alarm

H. Dickinson

me, F. aril
Bottle antiretilling, H.
Bottle mucilage or other llqu

Brake mechanisms
S. L. 'Ter

Brush, M. Proskauer.
3uildlng
Burner.

See Gas burner.

Case
Cash register, J. W. Rehill... ...
Catalogue card assortlnz device,
Cattle guard, A. Howard.........
Cattle guard, J. D. Sulllvan ,,,,,
Cement, hydraulic, R. W. Lesle;

Cereals, dégerminating, J. I dz
Chain and chain link, R. A. Bre

Cartrldg

Chain, sprocket, A. T. D

Chain, sprocket, J. C. Hau,

Chair. See Dental chair.
ing chair.

Checkrein attachment,

Armor plate, manufacture of face hardened, J.

Brake. See Bicycle brake. Wagon brake.
Brake beam, metallic bar, C. Hoyle
, fluid pressure recorder for,

Bread or craciers, machine for grinding, E. Tay-

Brewerles. method of and apparatus for collect.-
ing waste gases in, O. Zwietusch

8, construction of, J. C. Pelton

Card clothmg to flats, device for at

e loading implement, E. 0. Carvin.
ee Toilet case. Tool case.

Chain and wheel, sprocket J. A Brown
Chain guard, dust proof, J. Salisbury..

Chair fan attachment, rockAn;z, E. Davey
Checkrein holder, C. l:f Scheermesser'

Electric motor controller, H. P. Davi

troiling, H
Electric switch, G. T. Eyanson..
Electric transformer, B

water, Glasgow &

umphreys. .
Gas mixer, G. Alderson

Gas or oil engine, F. S. Mead..

ones, et

Grate, ﬂreplace, E. Fin

------------------ ,965 Grate. water heating ﬂre,.i’.h.lll.fﬁs.& Gerber.
Grater, E. Gilmore..............c.....
------------------- 581,836 | Grinding machine, O. S. Walker.

Gun, magazine, E. J. Cashmor

or too),
Handle or grip for ro

ing by, J B. De
Inclinometer, W. M.
ndex for books, W
Indicator. See Station
Inhaler, E. S. (,rigsb
ron, purifying, E. H.
roning board, R. C. A. Jones,
Ironin

V. Inglish
Jacketed can, W. A. Sexton..
Joint. See Tube joint.
Journal bearing, E. S. Daugherty

€ery..

W. L. Boyder

......... 581,844
581,689 | Key opening can, I. Kmsey
,099 | Kitchen cabinet, J. M Curtlce
581,852 | Knitting machine, J. E. Row
. 581,488 ,.adder couplmg or lock, extensl

Lndling devlce. R.'I. Walker
Lamp, k. Cortis............
Lamp bracket, W. C. Homan
Lamp burner, H. Haab.
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Smith
Lurﬁent regulanon and dlstnbutron, alternating,

Cutter. See Paper cutter Potato cutter. Thread

Electrical fuse cutout, W. C. Bryan

Gas, method of and apparatus for carburetmg

ore 50
Guns, ls)m;éle trigger mechanism for dropdown, J.

ODErtBON. . .curreeeiiinnneeeeseennns 5
T. S. Smith.
8 or cords, J. Eakins.

table, ladd er and bench, combination, R.

Crusher. See Fruit or grape crusher. Ore
crusher.

Cultivator, E. M. Heylman.......cccceeeeeiennnannnn 581,722
Cultivator, W. H. 'l‘raﬂ: ........ . 581,968
Cultivator shovel, W. T aphagen.. . 581,967
Cultivator, sulky, N. McLean........... .. 581,996
Current motor, alternati , B. G. Lamme ,132
Current motor, submerged, ’J.J. Smith........000 ,000

Cylinder.formln M. D. Keeney . 581,732
Davit, boat’s, . H. Storm 581,925
Dental chair, A. P. Gould 581,986
Dental plate, W. 8. De ew. 2045
Desk, window 008. 582,097
Dlspluy rack, .i & Bard 582,135
Display rack hat, R. S 582,004
Dmpla{ stand F.'H. B 581,959
Door closer, G. . '3 581,972
Door hanger, J. A. Hagger! ,055
Door hanger and supportlng track, G.

L5 ¥ 000005000000 600000R00000AN0 ROAaAPAN000000000000 581,710
Door opera t. mechamsm E. A. Haldeman 981,
Dowelin jrs 1) 1 (35600 00 00000AH0 0o00600 00050
Drier. 'lot.hes drier. Graln _drier.

Drying apparatus. {arn, C. G. V.'Sjostrom........
Drill. SeeRock
Dust pan, K. W. Carpenter .......................... 1,846
{ eing machine, rotary yarn, T. Wolstenholme.. 581,801
E ectnc cable, M. Guilieaume..
Electric circuit switch, A. J. Wurts 1

Electric mctorsi)method of and means for con:

Electrical switch, J. A. Spiker..... 582'.149
Back band hook, D. P. & R. S. Skelton Elevator limitation stop, T. Hill 5
Bag fastener, L. Landreth Elevator lock, R. W. H: 1,
Elevator safet;
Engine. See xploslve engme Fluid pressure
engine. Gas engine. Gas or oil engine. Trac-
tion engine.
Engine tenders, fuel loader for, J. K. McKinnon 582,080
------------ Explosive engine, A. Winton ,108
machine, W. Eyeletting machine, P. R. Glass..
Bearing block for screw shafts, com Kyeletting machine, Glass & Whittemo 856
Melhuish.. Eyelets, die for manufacturing plastic covered
Bearing, carriage ball, C. E. Robe A.Latha . 581,914
Bearing retnlnlnz devme, ball, R. M. Fan, car, J. UNGVATY ... ..oiiviiiniessneenns .. 581,969
Beaer wheel, Pop .. Fastenin, X device for shoes, etc., W. Dickte . 581,904
nmmond Faucet, A. Hurst............... .. 582,062
Bell, J. Shaah CN Faucet, liquid, J. H. Beare . 581,877
Bell, bicycle, R. M. Beatty... .. ... Fence ra|ls, devnce for sec
Bell'clip, bic cle, Lucas and Steeley T, 581,
Bellows, J. P Jo h Fen ce sta; y AR 282,110
Belt, M. O. Reeves..... : Fert ilizer distributer, S. H. 582,162
Belt tightener, "G iiravis: Fifth wheel, J. Grundle 1,
Belts, wire lacing for, J. GTegory.........c..eeuuee “ifth wheel, L. L. Hitt. 581,724
Bench. e Work bench. File, spring actuated le 1,864
Bicycle, R. Fritz Filter, cistern, J. H. . Koltho 581,740
Bicycle, W. J. ‘inger ring, 1". Schrader....... 581,922
Bicycle, L. 8. Fire alarm, automatlc, G B. Riley 582,003
Bicycle, P. H. York.. cishing device, W. Quinn......... 581,768
Bicycle attachment, T. W. Davis. Flue beader, W. k. ut,chmson ....... ,004
Bicycle attachment, J.'S. Lester.... ... 'luid pressure engine, W. H. Knight 581,826
cycle brake, automatlc, ‘i A. Keller Folding & parat.us, L.C. Crowell ...... 582,009
Bicycle coupling,1'. & H. T. H. Coldwell ‘olding cﬁm Comfort.. , 136
Bicycle handle, P. C. Peterson............c.ovureens ) rolding table, G. E 581,915
Bicycle handle bar adjusting mechanism, J. A. form, bust. ',101
Li . 582,071 ‘nnge machine, J. 581,999
Bicycle hanger, P. Kor, 581,907 Fruit or grape crusher, F.J. MOODB....cccuvunannnn 581,994
Bicycle holder, Poole & Risdon. 1080 | Furnace. See Smokeless economizer furnace.
cycle rear fork end, Beecher & Cornforth, 581,842 urnace grate, W. M. Barber.......c.c.ccovuueuennns 581,804
Bicycle saddle, L. M "Devore 1,881 e. See Micrometer
Bicycle saddle, W. N. Moore. . 582144 | Ga vanometer, atatic, A frank
Bicycle training device, S. A. Sturgis 581,835 | Game register for pool tables, B
f cle wheel, G. Hayes.........c.ocoieiiiinnnnannn, Garbage cremato travelln
Sol er. See Steam boiler. Gas apparatus air older, J
Book cover, T. Mauriello... Gas burner, incandescent, J. B.
Book holder, T. K. Nolan. Gas engine, T. Small......ccccoiveeiiieeinnss 581,
Bottle, G. Corbion, Jr... Gasgenerating apparatus, acetylene, A F. Dodd—
Bottle, M. E. Donaily ARG e T 561,69
Bottle, Durkin & Kritz Gas igniter, electric, F. N. Pike.. ,085
Bottle, G. C. Phillips. Gas ghting device. automatic, ‘Al Fran 581,707
Bome and aﬁ%liances Gas manufacturing apparatus, A. S. Cooper...... 044

582,100

Bottle. non-refillable, 3 Gas, process of and apparatus
Bottle, non.retlllm J. H. Doe 582,116 reted water, Humphreys & Glasgow..
Bottle'stopper, J. F. Witteman: 581, Gate. See Lattice gate.
Bottle washer, M. L Donally.. 582,012 | Gate, J. S. Hillman.
Bottles, device for preventing Gear wheel, P. Dav1m

ing of, L. H. Broome 8 Glass blowing machin
Bottles, valve for preventing refilling of, W. C Glaziers point setter, W S Mall

Schmidt......covveeiiriiiiiiiiiniiienes Glazier’s triangle set, W. S. Mal
Bottling apparatus, A. J. Donally .. 581 Gold saving apparatus, J. Marshall
Box. See Ballot box. Letter box Paper box. Grain drier, in‘ Turney.
Bracket. See Lamp bracket. Shelf bracket Graining device, P. Olsson

Button, E. Foster. 581,933 | Harness cockeye, J. R. Cameron...
Button, T. R. Hyde, Jr.. ,065 | Harvester, J. Macphail.............
Button’ making machme, w A Pendry 581,830. Harvesting machine, E. G. Watrous.
Button, swivel, T. K --------- 582,066 | Hat brim pouncing machine, C S. Pec! 870
Calendar, pencil, Brads aw&,Wood ............... 682,007 | Hat, ventilated, J. E. Goodman...... 7
Can. See Jackefed can. Key opening can., Hay loader, 0. & W. Swenson ,963
Canop{ for vehicles, et,c Buchanan Tisdal..... 581,601 | Hay rake, foldm A. Stanton............ . 581,786
Capsule machine, astman . 581,703 | Hay rakmg and loadmg machine, combined, M.
Capsule, wafer, K. Morstadt . 582,021 A. Keller 581,735
Car and alr brake coupling, combined, J . Hoist, air, W H. R 582,
ThOMAB. .. vveeeieeereerernannaesnssoaesnann , 581,891 | Hoisting bucket, J. E Gibbs 5 582,
Car controller. electric, Schmid & Davis........... 582,1 Hoisting machine, W. S. Mock. . 581,754
Car coupling, C. F. Flowers.. . 581,906 | Hoisting pole, H. H. MCClnNtiC....evvveeeenennnnnnn 582,07
Car coupling, J. k. Harris, Jr .. 582, 8 | Houk. See Back band hook.
Car coupling, J. W. T. Riley.. .. 582,147 | Hook and eye, Schoeppl & Heeren ........ o000000 581,
Car coupling, Ward & Richar . 581,895 | Horse detacher, Grifith & Mane D
Car fen er, street, D. Leib . 581,741 [ Horseshoe blank finishing machlne, C.'T. Star-
of, onhorst. . 582,160 uck 581,924
Card clothing attaching d . 381,7 Iose wate, C. H. Smith 2,027
Card clothing, machine for attaching clips to, C. . Hose nozzle spra{)mz attachment. . 582,125
Mills. I .. 581,751 | Hose supporter, P. Mullane......... ....ccceeeenee 581,
Card clothi 5 Hot water system for bu lldm 8, Q. 581,705
clips for, 581,753 | Hydraulic lift, W incqz & Machepy.. 581,799
Card clothing preparing device, 581,748 | Incandescence, support for mantiesus edin

581,955
Key and permutation lock, combined, C. Wichert 581! 971

on, . 8. Sea-

_Jamp, electricarc, M. 8. OKun.........cooeveeennnns 581,997
Lamp hood, incandescent gas, W. L. . 581,804
Lamp overflow protector, E. A. Clingman .. 581917
Lap or game board, White.............. .. 981,8,
Last graduator, C. ’B. Hatfleld.. .. 881,721

Latch, gate, S. 0. Campbell..
Lath, metallic, M. Hegbom
Lath, metallic, J. Wock.....
Lattice gate, Ruemmler & Ki
Lawn or garden tﬁmnkler, H. Hoch.
L.awn sprinkler, Aulls.
Lawn sprinkler, J. H. Smith..
Letter box, Tibbits & Heberlir
Liquid applymz device, E. R. B
Loading or unloading apparatus, H. C.
Loading or unloading articles into vessels, appa-
ratus for, B. J. Harris.
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Lobsters’ claws, device for ho!
Maps,

8:
=
)
=1
=

8, manufacture and mounting of relief, D

Ra,
\decha[r)ucal movement, L. Goddu
Mechanical movement, H. A. W. Woo

Metal, machine for making expanded J F. Gold-

ing.
Micrometer gage, E. C. Cla P

Mill. See Coffee mlll Ro lling mil.
Mllling machine, C C N wton.
Miner’s tool, J. W. Bray......
Moulding apparatus, N Shaw
Mop wringer, H. Dixon...

Music l eaf turner, J.Fletcher.. 3
Musical instrument, J. E. Walker.

usical instrument blowmg devrce R W. Pai b

usical instrument, mechanical, A Cuendet . 581,981

usical stringed instrument, O. hre 1

apping machine gearing, K. Mc(,reary g
Nappnﬁf machines, friction gearing for’ dnvmg

(0] LT & A B0en 0000 aaea0000006a00000a05000000 . 581,760

Net fasteni y. J D. Duncan 582,156
Nipple, C. S. Heller............ . 582,159
Nozzle, spray. P Fuerbnnger 582,051
Nut lock, D. K. A 582,032
Nut, lock, A. P. leggins 581,702
Nuts, machine for makmg ock, J. C. Richardson. 582,146
Ore crusher, W. L. Morris 581,

Oyster tongs, E. Cubel
Paint, metal, W. S.
Pants'guard , C.
Paper box, R P, Brown
Paper clip, W. W. Cole
Paper cutter, C. Se bo!
Paper feeding and fol

Sheldon
Paper maki

581,901
581,779

582,026

ney. 581,731
Pen clea

%ns... ........
Penholder, E. A Kmley
Penholder, W. C. Mulder
Pencil leads and manufacturing same, ¥. W.

Mu
Pencil sharpener, S. K. Gibson.
Pencil sharpener, C. McCarrick

Photographic printing frame, 1. B. Perkins
Photographic shutter, W. V. Esmond.............. 1,984
Phol.ographmf‘machme, automatic, J. K. Raders. 581,998
Pianoaction D e e e ,150
Pllingbars lﬁ)paratus for, S. V. Huber.

Pin card

Pincers, gem, . Clarkson
Plpe coupling, . C Nixon

pe wrench J P Kennedy.

anter, peppermmt A. M. Todd .

lanting machine, corn, A. J. White

lanting machine, seed, W. Jarrell..

asterkcem eﬁt,lel. C., machmery for makmg slabs
hins.

jclecjecic Biacleclecieclecd
£C

umbing attachment, C. H. Rollins
Potato cutter, A. T. Dowden

Prlntmg carpet ysrns aﬁmmtus for, W. Shaw
Printing machine, S.

Printin, machlne, A. K. Tuttle
Projectil B. Semple
Pulverizer, bal L, W.
Pump, H. C. Hansen
Pump, J. H. Kester.
Pump e eratmg me
Punc! 00ds & Brow.
{ailway, R.C.Sayer..
Railway, electric, H. 5
Railway switch, G. W. McGee..
Railway switch oxieratmg devlce,
Raisin seeder, F. 1. C

Rake. See Hay rake.

Rat chet wrench, J. Ellebrecht..
Ratchet wrench, E.1. Evans..
Reclining chair, self-adjustmg. G. Stoermer.
Reeling machine, W. H. Haslam
Refrigerator or cooler, H. M.
Rock drill, W. Wood.............
Rocker, spring, M. W Neuens
Rod coupling, 'T. L unz
Rolling mill, B, 1, James. LIl
Rolling mill’ catcher’s table, S. V. Huber.. .
Rolling mlll for rolling out file blanks, etc W

Gro!
Roof leader. etc., R. C. T'ucker..
Rubber overshoe, J. F. O’'Brien. ......
ad iron stand and heater, G. J. Raiser.
Saddletree, harness, R. Miller.............
§ ahcm compuund and making same, L. Sel

i)upenng wheel, G. Stickley............ . 581,787
CK, WILAOW, K. S€VETi0. .eevvrrrerresnrannsess 581,77
awmlll set works attachme nt, Downey & Bums. 582,047
awing machme, portable, L. J. Voisard.. ... 581,796
creen. See Window screen.
cythe snath fastener. M. Smith.................... 581,923
eat. See Vehicle jump seat.
ewer trap, 1. F. Macdonald.........c.cco.evieeeunnns 581,744
ewlng Iooped fabrics, machine for, J. H. Mus- e
gro Y
Sewlng mac hine, 1. A. Macaula 581,828
Sewing machine, carpet, H. Esch' 582,118
Sewing machine, sole, L. Goddu 581,819
Sewing machme, two- needle, E. H. H 581,822
Shearing machine, animal, S Allen ,031
Shelf bracket, T. Corscaden 581,979
Shelf bracket, sheet metal, 1 1,
Shell and fuse, high expluslve H. P. Hu X
Shl;[)s boats, app aratus for raising or lowe:
Shirt, w Michelfelder. 581,746
Shirt, E. Opgenheim ,145
Shoe, R. ecker

Shoe, J. Walden
Shutter fastener and bower, combined, Sharp &
Congezer.
Sifter, E. A. Shaw.............
Signal wire carrier, J. Chalmers, Jr.

Srgnal&rrg circuit apparatus and syatem. selective,

hittemore,et al...........c.oeieiiinnnn ,107
Silver coatings, depositing metals on, C. Schwabe. 581,775
Skein silk, arn thread or similar strands, holder

for, Ei m & Evans 581,983
Skirt adjuster, blc]ycle, H. B. Renme 582,001
Skirt elevator, . . 581,884
Skirt suppm‘ter, M. G 581,709
Sled attachment for wagons, P. Henseler ... 581,
Smokeless economizer tfurnace, H. A. Wheeler... 581,970
Soap article, L. S. Sar..uel . 581,920
Sole leveling or beating out machine, J. J. Heys.. 581,825
Spanner for cyclists, etc., adjustable, J. Harrison 581,823

Spindle for slubbing, roving or similar machines,
gl : 417411115 Jhs cnsaonBaaaon0on poNEaNoaa0000000

£ pmmng and twisting frame, Martin & Tolman

poke socket, H A. Kendall........... ........

prayer or sprinkler, regulating, R. P. White.

prmkler ee Lawn sprinkler. Lawn or garden

sprinkler.
Standd See Display stand. Sad ironstand. Tri-
1.

stan

£ tatlon indicator, B. E. Byr ,038

Steam boiler, W. H. l)rake (relssue) 11,599
team boiler, H. L. Freeman....... 582,121
team burler. S. E. Light . 582,019

Steamer and temperer wheat, I 582,

teering gear, vessel, H. A. Splller

Step, extenslon, S. Rl Hamilton
Stethoscope, W Wigmore..
Stone sawing machme. Wincqz
Stone, temg‘et and clamp for forming and ¢

ing. ann. . 682,072
Stopper. See Bott
Stora ge a uratus C.
Stove, C
Suction box, M. I Keeney. 58
Switch. See Electrlc switch. Electric circuit

switch. Railway switch.
Table. See Folding table. Ironing table.
Table slide, extension, H. J. Durgin
Tack driver, A. E. Kuhns.
Tack puller, G. 1.. Donova

Telegraphic apparatus, C. ¥ Eaton, Jr . 582,157
Telegraphy, C. K. Baton, Jr................... .. 561813
Thermometer, recording, Comey & Parker. 582,

T'hread cutter, I. C. LHathaway..........ccoeeeenn... . 581,721
Thread cutter and holder, comhm.r&mn A Holm 581,862

(Continucd on page
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ORDINARY RATES,

Innide Page, each insertion -- 75 cents n line
Back Page., each insertion----%1.00 a line

& For some cl of Adverti ts, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and i8 set in u% ate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter gress Advertisements must be
received at Publication Office as ea.rly
morning to appear in the fullowing week’s

Star
Lathes {omtc,

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Seneca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y

SCIENTIFIC AMERICAN SUPPLE-
MENY. Any desired back number of the SCTENTI¥IC
AMERICAN SUPPLEMENT capn be had ai this office for
10 cents. Also to be had of newsdealers ir. all parts of

the country.
SHAPERS,PLANERS.DRILLS
LO\NER S FOOT IMACHINE SHOP QUTFITS. TOOLS
o/ AND SUPPLIES. CATALOGUE FREE
0. 120 CULVERT ST. CINCINNATI.O.

as Thursday
issue.

Footpower
Y Screw...
...cutting

2 aaasaaaseassaaaassasss s

capitalist. Send for catalogue.
GATES IRON WORKS, Deﬂt C,

650 Eiston Ave., Chicago. “ILL
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PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ
SELF CHARGING
MACHINE

For School College or
X Ray wor

[€-ad L"trcular Sfree.
E. S. RITCHIE & SONS,
Brookline, Mass.

BARNES’———-—-‘

UPRIGHT DRILLS

Complete line, ra.nging from Light Fric-
tion Disk Dril ack Geared Self-
Feed. (¥ Smd for New Cata 3

W. F. & JOHN BARNES CO.
1999 Ruby Street, ROCKFORD, ILL,

THE CoBURN PATENT TROLLEY TRACK

Barn DoorHangers

Impossible for door to jump the track.
Very simple and cheap to apply.

¥ Send for Book.

THE COBURN TROLLEY TRACK MFG. CO.,
HOLYOKE, MASS.

R Book of Tools

: A mill for crushing ores. :
Equal in efficiency to a [

: five stamp battery, and at L

4 A boon alike to a_fraction

J the prospector of the ex- L

b and mining pense.

o

L

L

be
“A BOOK OF TOOLS” it
BOOK Q’F the most complete Cataloguc
TOOLS. ever issued; contains 550 pa-

8 ges, over 2,000 lllnstratlons.
prices are given.

of this book
sent. posm to any ad~
dress upon recetpt of 25

. cents in stamps.
GHAS. A. STRELINGER & CO.
Address Box 12%, Adv.Dept. DETROIT, MICH.

ment to only half cash with order,

greatest of referenee works

AT LESS THAN COST!

DO NOT NECLECT THIS RARE OPPORTUNITY.

Ourgreatspecial advance sale at one-fifth price is nearly over. During the few days remaining we have determined to change the terms of pay-

balance on publication. This extra liberal concession, made in view of hard times and scarce money, will speedily
exhaust the balance of our first edmon, which has been especially setaside for advertising purposes,

3.00 to .‘5.00 for precisely the same books. Do not delay your application for a single hour if you expect to secure a set’ of this latest and

THE AMERICAN EDUCATOR

FOUR MASSIVE
QUARTO VOLUMES

10,000 Columns of Matter

160,000 VocabularyWords and Subjects

66,000 Encyclopaedic Articles

16,000 Blographical Sketches

76,000 Geographical Names and Places

Over 8,000,000 Words

Nearly 4,000 lllustrations

16 Full Pages ot Plates In 17 Colors

48 Full Page Plates in Monotone

COST $250,000.

Until Jnne an initlal payment,
ldvanee order, of

ONLY

$3.75

SECURES THE SET

at the advance price, the remainder of
$3.73 being payable on publication.
No other encyclopeedia will do for
up-to-date people. The thousands of
Biographies include those of living
men, in whom we are most interest-
ed,and whom the older books ignore.
The Gazetteer contains the very
latest statistics, lncludlnf those of1897.
Our sample pages willconvince you
that The American Educator is
vears ahead of 1its nearest
competitor.

“COP [&:

Four lmmenu volume
each 9y
FULLY UP TO DATE—

‘When these sets are distributed, our prices will be

At One-half
Actual Cost of Paper,
Printing and Binding.

DL N
Op_ HYu

113¢ inches and

(807

MADE BY AMIRIGANS
FOR AMERICANS
Completed during the past two years
by our own educational staff of over
200 Americanscientists, educators, spe-
cialists and artists. It stands abso-
lutely alone in its treatment of the
live subjects of our wonderful
to=-day; covers every known fleld of
science, Inventlon and discovery, with
more than 30,000 special reports of
statistics, poi)ulatlonu. etc., received
since Jan. 1, 1897. Itisa miracle
of progreulve book-making, being a
strictly up-to-date, ideal combination of

ENCYCLOP/EDIA,
LIBRARY of
BIOGRAPHY,
DICTIONARY and
GAZETTEER.

No other Encyclopszedia, not even
those costing from $75.00 to $200.00,
contains one-half 288 much informa-
tion on subjects of the greatest inter-
est at the present day, such as

Air-ships
Late Marvels of Electricity
Bimetallism and Banking
Bubonic Plague of 1897
New Hudson River Bridge
Balloon Voyages to the Pole
Cruisers and Battleships
Boston Subway, Etc.

Prof. Simon Newcomb, L.

Prof. Lewis Swift, M. N. A. S.,
ev, Jobn F. Hurst, D. D., LL. D.
Prof. J, Mark Baldwin, Bh. DD., of
ev. Wm. X. Ninde, D. D.,

Partial List of Editors and Special Contributors.

Prof. Charles Morris, of the Philadelphia Academy of Natural Sciences.
Prof. Daniel G. Brinton, A. M., of the University of Pennsylvania.
Prof. Marcus Benjamin, Ph. D., of Smithsonian Institution.
Prof. Mansfield Merrlman, C. E., Ph. D., of Lehigh University.

U. 8. Naval Observatory.
Prof. Amos Emerson Dolbenr,.i'll. D., Tuft's College, Mass.
Echo Mountain Observatory, Cal.
Bishop of the M. E. Ch
mcston University.
LL. D., Bishop of the M. E. Church.
Prof. Henry C. Vedder, D. D., of Orozer Thaologmll Seminary.

hurch.
of making.

fifth price must be a.

READ OUR GREAT SPECIAL OFFER.

THE AMERICAN EDUCATOR will be completed shortly after
June 18t ; the finishing touches are now being applied by an army of experts
and artists. There will be only two styles of binding—Cloth, at
and Half-Russia, at $45.00 a set.
known methods of ad vertising, we propose to secureimmediate and wide-
spread publicity for our new work by distributing the first edition at about
one=-fifth regular prices, namely, 87.50 for the cloth style (4 vols.) and
$9.00 for Half-Russia, this bei
By 80 doingwe sha
dict of universal popular endorsement. These advance orders at one-

35.00 a set,

In pursuance of our original and well-

little more than halt the actual cost
1secure at once the inevitable ver-

John Willis Baer, Esq., Gen. 8ec'y Chri
Rev. Geo. T. Pur’ve-, D. D., LL.

Anatomy, U. 8. National Museum.

. D.y Princeton Theological Seminary.
Prof. Frederle A. Lucas, Ph. D., Curator, Department of Comparative

Prof. Charles 8. Doalley, A. M., M. D., late Prof. of Biology, U. of Pa.

half cash, and our special price

holds good only until the work is issued, or until enough orders are received
to exhaust the first edition, which may occur within the first few days. Not
more than two sets will be supplied toany one applicant. Orders will be
accepted and filled in rotation, as received, until the day of publication,
after which time no sets will be supplied except at regular prices.

HOW T0 ORDER.

guaranteed as represented

Send 8$3.75,

at our specia
notice of publication, when
tion charges must be paid by purchaser.
or money refunded i

if cloth style is desired, or 8$4.50;
fadvunce’prlce, he balance ( é

ifsetis returned within ten days.

he apooul book-case, will be furnished for
e ‘We refer to any Commercial Agency, or to an;
newspaper in Philadelphia. BObK OF SAMPLE PAQES AND II.I.USTRATIONS FREE ON RECEIPT OF 2c. STAMP.

if Half-Russia. You will receive at once_a receipt on account,
.'75 on cloth style, or $4.50 o
the complet«s set of four handsome volumes will be

alf-Russia) to be sent on
at once forwtrded Transporta-
1.50 additional. Bookl
bank or
Mention this paper,

SYNDICATE PUBLISHING CO,

234 South Eighth Street,

(Dept. 19) PHILADELPHIA.
S 2 2 2 ]

e
| "MACHINERY.

SEND FOR CATALOGUE

T

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

(RAND DRILL CO.)

100 Broadway, New York.

Send for Catalogue.

906060000000000000000000000000

Universal Surface Gauge
FOR TOOL MAKERS.

<
€
5in. high. 11 ounces. Steel base, caee‘
hardened. A most convenient gauge for €
light work. Price $300. :
<
€
£

&
L4 4 4 4

8% Catalogue of Fine Tools, free.
The L. S. "STARRETT CO.
Box 13, ATHOL, MASS,, United States
9969000000000000000000900004

The Queen Acme No. 5 Microscope 4
NEW MODEL AS PER CUT. /

The Ideal Microscope for Amateur
Research. Stands unequaled for precise
and accurate adjustments and optical R
excellence. With objectives giving from
50 to 500 diameters, in case, g lg
Send for new Microscope Catalogue B. M.

QUEEN & CO., Inc.
1011 Chestnut St., Philadelphia, Pa.

Durable—Easily Applled
m _This roofing {s manutactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as cnal-
tar rootings do. end
free sampleofroof12 mrsold
3 with circular and ¢ list to
WA ltltlah CHE“ILAL
& MFG. CO.,
Fnlton Street,
New York. U. S. A.

0605666600

L 4 444 4 44

ey SO

Make money print-
g for others. Our
Press prlnts a
newspap
setting easy. prlnted
rules. Send stamp
for catalogue, press-
circu- [es and suppfies. to
lars, with $6 |the factory,

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

S Cards,

Draughting  ysgimie=-™
Engineers, and
Instru ments Draughtsmen.

8" New Catalogue free.

FROST & ADAMS CO.,
39 Cornhill, Boston, Mass.

WIRE STRAIGHTENER

This straightener is of
an improved ttel
and will straighte
from No. 3to No.
Price .. ....... 812

§¥ Send stamp for cata~
logue of machinists® tools.

CHANDLER & FARQUHAR,
38 FeperaL STReeT, BosToNnN, Mass.
NICKEL

Electro-Plating
Apparatus and Material.
THE

sHanson & VanWinkle

Co.,
Newark, N. J.
136 Liberty St., N. Y.
36 & 37 S Canal 8t.,

Chicago.

Send your business card
for 150 p. 1896 catalogue.

Che Engine that
Built a

10,000 square ft,
addition last year

A marvel of Sim- 3
plicity and efficiency
Mention Sci Am.

OLDS & SON ENGINE WORKS,

LANSING, MICH.

The Chicago Gas & Gasoline Engine

The simplest gas and gasoline
engine on the mark
equal for absolut

et. Has no
te, steady speed
and durability. It is a dwarf
in size and a Samson in
strength. Catalogue sent on
application.
MANUFACTURED BY
J. J. NORMAN Co0.,
48 “A” South Clinton 8t.,
CHICAGO, ILL.

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.
VICTOR VAPOR ENBINE.
LOCAL AGENTS WANTED.
Steam and Vapor Launches
Row and Sail Boats.

Send for catalogue. Specify
one wanted.

THOS. KANE & 00.
64-66 Wabash av., Chicago.

This beat.s Wlnd Steam. or Horse
We offer the
w Ell~'l‘l:.lt "¢ actual horse power

GAS ENGINE

for £150. less 107 discouvnt for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shipment, weight 300 pounds.
Stade tor Gas or Gasoime,

Write for Special Cataloquc.

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

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, llellesen’s battersy,
Bryan’s battery, Koller’s battery, and the efliciency of
dry cells. With 3 1llustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001, Price 10
ﬁen}s. To be had at this office and from all news-
ealers.

An indispensable Labor Saver.
‘Will feed, fine or coarse, at any
angle, without pressure or loss of
power. Warranted.

For particulars, prices, ete.,

MEWER TOOL CO.,
16 Elm St., Portland, Me., U. 8. A.

81 -STORMGE BATTERY-§f

SEND $§1 FOR SAMPLE CELL.
THE WILLARD ELECTRIC & BATTERY CO.
CLEVELAND, OHIO.

Cool=Tews!

Everything you want to know about
every Tool you can think of. Our
ew 1897 Tool Catalogue is a veri-
tnble Tool Encyclopedia. A com-
plete Tool List for Metal Workers
and Mechanics of all kinds. Men-
tion this paper and send us 35¢ , and
we will mail you, ost aid, a copy
of thlst'nl)-pmze boo! th discount
shee

Montgomery & Co.
MAKERS AND JOBBERS In FINE TOOLS

=]00b
CYTAIDGUE

105 FurLton Streer, New York CiTy.

© 1897 SCIENTIFIC AMERICAN, INC.

EDCE TOOLS-O‘

are oftennearly ruined b; usmg a grind-

stone not adapted to the wo Our

quarries produce a large variety of grits
sumwle or grinding any tool.

ly we send Yyou our Lamlogue.

which will give you some information ? IS
GRAFTON STONE COMPANY,

No. 80 River Street, Grafton, Ohio.

If you want the best Lathe and Drill

GHUGKS

ity, Cheap and Accurate.

\Ventcml (‘hlu-k Co.. Oneidn. N, Y.. U. 85, A,
Ask I‘[a'r catalogue in English, French, Spanish or German.
IRST PRIZE AT COLUMBIAN lbxposITmN 1893.

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry. pressure of liquefaction, ite probuble future,
experiments performed with it. A most valuable series
of articles, giving 1n complete form the particulars of
this subject. Appnrntus tor making the gas. Contained

in BCIENTIFIC CAN SUPPI.EMENT. Nos. 99N,
100 1007. un , 1014, 10135, 1016, 1022,
103 103N, 'The most recent apparatus of sime

ple and more elaborate type described and illustrated
in special acetylene Supplement No. 103%. Price 10

genlts each. 1'0 be had at this office and from ull news-
eulers.

WYMANSGORDON
WORCESTER, MASS.

28 BRADLEY STREET
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Soientitic dmerican,

[May 15, 1897.

Machine Desi

lleehlniell& Arehnecznnl Drnwlng, Marine,
yand L e E
Metal Pnngrn Cutting; Plumbing; Electricity;

Raflroad, 3| GOURSES Hydnullc

Municipal,
Engineering; Surveying and Mapping; Book-

I"I

Keeping; Shorthand; English Brlnche:, g
Architecture; Mining Metal Pr
All who

sy~ GUARANTEED SUCCESS.

Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study.
International Correspondence Schools, Box 942 Serut.un, Pa.

CROOKES TUBES AND ROENTGEN’S

Photography.—The new photography as performed bly
the use of Crookes tubes as a source of excitation.
about Crookes mbes SCIENI‘!FIC AMI!.Rl(‘AN SUPPLE-
MENT, Nos. 181, 189, 238. 243, 244. 792. 793,
905, 9S50, 1 050 ] 054, 1 055. 1050. 1057, also
SCIENTIFIC AMERICAN. N08. 7., 8, 10 and 14, vol. 4.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them will
be found Prof. Crookes’ early lectures, detailing ver;
fully the experimeuts which so excited the world, an
which _are now aguin exciting attention in connection
with Roentzen’s photography. Price 10 cents each
'I'c be had at this office and from all newsdealers.

Chree zomplm Machines in One

A combination
Vise, Anvil, and
Simple in
construction, eas-

{ly operated

without one

tool conflict-
ing with the working of another, durable, strong, and
effective in every anlcular. fght 42 Pogm 8.

§¥ S ustrated ata.l e S. A.
BLOOMFIELD MFG. CO BLOOMFIELD, IND,, U. S.A
THAT ARE GOOD--NOT ‘‘ CHEAP THINGS.” §
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are both good.
YJESTERN TELEPHONE CONSTRUCTION CO.
250-2654 South Clinton St., Chicago.

Largest Manufacturers of Telephtmes
exclusively in the United States.

TELEPHONES

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

" Julius Andrae & Sons Co.
MILWAUKEE, WIS.

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Electrical,
Civil Engineering, Chemical courses. Well endowed.
Extensive shops. Modernly ulpped Laboratories in
all Depts. Expenses low. 15th year. For catalogue
address C. I.. MEES, President, ’I‘erre Haute, Ind.

STATIC

Electric Machines

all kinds, for Physicians, Ex-
erimenters, and Schools. Our
aree machine sujtable forthe
most exacting X-Ray work.
All kinds of X-Ray apparatus
sold. Apparatus repalred and
sold for owners.
REEDSBURG ELEC. MFG. CO.
Successor to Wood & R: ay,
Reedsburg, Wis., U.S. A

Special Machinery, Dies and Tools

Sub Press Dies

For Punching and Forming Sheet Metal
A SPECIALTY.
GEO. M. GRISWOLD,
183 St. John St.,
NEW HAVEN, CONN.,

il ter Removing Typhoid and Cholera
Tested and indorsed by many
leading authormes in Europe and Am-
erica. It gives a continuous flow of fil-
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on the surface of tbe filtering
cylinder. Cylinders can be sterilized by
boiling in water for one hour. Send for
clrculars and prices to _the Berkefeld
Filter Co., 4 Cedar St.. New York

See Illus. Article in Scientific American, June 23, 18%4.

Che Scientific Hmerican
_PUBLICATIONS FOR 1897,

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.
Scientific American (weekly), one year, - - $3.00
Scientific American Supplement (weekly), one year, 5.00

Export Edition of the Scientific Americau (month-
y) in Spanish and English, 3

Building Edition of the Sclentiﬂc Amencan
(monthly), -
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - - -70
Scientific American and Building Edition, -  =5.00

Scientific American, tbe Supplemenz and Building
Edition, - -

TerMS To FOREIGN COUNTRIES.

The vearly subscription prices of Scientific Amerlcan
publications to forelgn countries are as follows:

U. 8. English
Money. Ml;gne
£s.
Scientific American (weekly), - - -$.00 016 5
Scientific American Supplement (weekly) 600 1 4 8
Building Edition of the Scientlﬂc Amer-
ican (monthly), - 800 012 4
Export Edition of the Scientiﬂc Amer-
ican (monthly) in Spanish and English 3.00 012 4

COMBINED RATES TO FCREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific American and Buildlng Edi-
on, - - 65 169
Scientific Amerlﬂan, Sclentlﬂc American
Supplement, and Building Edition, -1L00 2 5 2

& Proportionate Rates for Six Months.
The above rates include postage, which we pay. Re-
wmit by postal ur express money order, or draft to order of

MUNN & CO., 361 Breadway, New York.

Tile finish for buildings, interior, C. Keiser..
Tire, ice bicycle. E. A. Dean...............
Tire upsetter or shrinker, J M. Bender.. .
Tlres. implement for repairing pneumatic, E.
Tires. inner tube for pneumatic, G. C. Moore..
Tires, tool for repairing pneumatic, F. H Ma yer
Tobacco pipe, L. F. Bradley.. .

Tobacco pipe, C. W. Foster...
Tobacco pipe, R. L. P. Henne
Toilet case, G. W. Hessler..
Tool case for blcgf[:les. etc.
Trace holder, R. Berkstresser
Track sander, H. A. Nolt,
Traction engine, W. O.
Trap. See Sewer trap.

orth.

Trellis, Warren & Clark......cccoeveeeeieraciicnnnaee
Trlpod stand for photographic cameras, etc., F

Carlto:
'J‘rousers uurd A. H. Castle. .
Truck and scale, combined, W . B. Swindeii
Truck motor car, H. ’l‘esseyman
Trunk. C. T. Wilt,
Trussing machine, M. Corcoran..
Tube joint, brazed, Hedenberg & R
g wine and bag holder, E. 1. Ramer..
q
T
|

I'ypesetting machine, P. F. Cox....
ypewrmng machine, G W. Hall..
ypewntln&machme, B.-Webb.
Jtensil, A. Mullison....................

Valve, cyllnder relief, T. H. Symington

Valve, relief, T. H. Symlng ........
Valve, safety, T. H. Symington i
Vaporizer, . Walker...........

Vehicle jump seat, G. H. Hutton, Jr.......
iump seat, A. L. & F. H. Knoblaug
e motor, Gibbons & Wilcox

Vehicle wheel, 8. M. Caborn

Vel{)c ipede chain gearing, R. F. & J.
Vendiu ........

Wagon brake, Rape & Meadows

Wagon wheel and axle, Govers & Swenson........
Walling excavations, apparatus employed in, W.
C.Thomas.............ce cevnnann
‘Wardrobe, E. M. Stafford.
Washboard, I. H. Gaston
Washer. See Bottle washer.
Waste end disposer, E. McCormick.................
Watering device, chicken, H. M. Amos..
Waxing implement, W. Cole,
Wh See Bicycle wheel,
wheel. Sandpapering wheel.
‘Wagon wheel.
‘Whistle. aero-electric, C. R Also
‘Winding machine, bobbin. n
Whi‘dlngkthread onto bobbins. machine for, E.

Jr
Fifth wheel. Gear

Vehicle wheel.

Windmill equahzn
Window, Richards
Wlndow cellar, L. Tremmel ............
Window or door screen, J. A. Stenen..
Window screen, E. K. Hunter........

Wire stretcher, L. 8. Hanson.
Workbench, 8. Pecoy.............
Wrapping machine, news ap!
Wrench. See Pipe wrencl

er, . Crowell
Ratchet wrench.
Wringer. See Mop wringe! r.

DESIGNS.

Badge, B. M. WeSt
Bicycle stand, P. A.

Box, message, A. A. . 21,01
Brush F. Mason............ . 27,010
Cabmet kitchen, J. A. Overall. . 20,020
Corner stnp B Woods....... ... 27,016
Cuff, F. Young....... ......... 27,026 to 27,028

Cultivator frame, F. Bateman.
Display rack, O. E. Sul ll

Door or cover, E. C. Smith. ...
Douche pan, Havlland & Pratt
Fence stay. P. ll\(d Mishler..

Flag, C. B. Perkins..... . 21,006
Lantem Light & Wilson 21.022
Meat hoider, C, P Lough . 2018
Medallion M. West..... . 27,001

. P. Noera. . 27,011
Paperlantern bla 21,023
Pattern for cloth, E. Stobn . 27,029
Sa]t holder, C. A.Leonard. . 27,019

hoe, N. Bohr............... 27,025

v‘;'pe. font of printing, 'I‘ ‘Wag ner. . 21,030

tchease, C. L. Depollier..........ccvviiiniiiiiinnne 27,009
TRADE MARKS.

Axes, Kelly Ax Manufacturing Company........... 29,972

Beer, lager, Reymann Brewing Company.... ...... 958

Beverages certain non—intoxicatmg, W. B. Timms 29;9:;9
Bicycles, Garland Cycle Manufacturing Compm‘}?3
29, 29.&4

Biscuits, F. B. Washburn & Company.....
Brandy, whisky, wines, glns, rums and oli

mpany -
Cannedoysters. Martin Wagner Company.
Carpet sweepers, Bissell Carpet Sweeper Company 29 970
Cars, locomotives, tenders and_goods of like char-
acter, railway, Associated Manufacturers
Trades Special..........ccouuiiiiiiiiiiiiiiieinn.,
Chemical and pharmaceutical products, Chemische
Fabrik von Heyden, Gesellschaft mit Besch-
rankter Haftun,
Cigars, Williams & Brenckle.
Co. ors. alizarin, Farbenfabrik

, 29,976

Confec ion
Cottonades,

Wu
duble and twi
Manufacturing Company.
Dolls and dolls’ costumes, L ‘Wolf & Company.
Food, poultry, L. B. LOrd......coeeeeieeeencracasncnns
Gas_indicators of chemically treated paper or
fabric and frames for mounting thesame, Efflu-
meter COMPANY.....otuueieeruseeresssossssessannes
Gunpowder, shells for same, and blasting powder,
azard Powder Compan
Hose supporters, George Frost Company
Hosiery yarns, bale fabrics, knit goods and under-
wear, Commonwealth Cotton Manufacturmg

substitute for, W. R. Lewis..

Company
Lithographic stone,
Yale & ’l‘owne Manufacturing

Loc(l:(s of all kinds,

mpan
Lubricants, varnishes, resins, mineral oils, pe
leum, naphtha and oils obtained from carbon-
aceous _substances, Ichthyol Gesellschaft,
Cordes, Hermanni & Company..........cccceeeee
Machinery and engineering or mechanical appar-
atus and ans thereof, certain named, Mel-
drum Brothers...........cciiiiiiiiiiirannieiienne
Meats and lard, cured1 John C. Roth Packing Com-

Megiclne used in liver, bowel, kidney and otber

troubles, patent, H. J. Lamar & Sons.
Medicines, worm, Simard & Mignault.
Milk, converted, R. Hudnut.
Olntments, skin soaps and

Pills. a llver medi a_hog le:
liver, Van V1 eet-Mansﬂeld Dru Company.
Pork tenderloins, F. McMulkin & (fompany..

Preparation for the treatment of the skin, WAL

ACKBOM. . cuvtiiniieeiveieeiiateet s ceiiieeeeaaaenaas 29,965
Printed blanks and envelopes, Postal Telegraph
Cable COMPANY....cuuuuies teriieeersireereereoens ,930
Remed ies for coughs and colds, E. F. Andrews.... 29,94
Remedies for diseases of the blood, llver, kldneys,
stomach and nerves, F pple................
Remedy for malaria and chills and fever, F. S. Ott 29 965

Boaps and gashmgeompouuds. Kendall
'I'ol]et, and medlcmal preparatio
%xd furniture. polishes, certain named, C. F
Tory: Gram'd'iiaiﬁ i Brewing Gompane: 1
Tubing seamless steel,

Manufac-

Wegblné eeivage. BaTrow 'ﬁé .................
Wheat, rye and buckwheat flour and other
food products, Everett, Aughenbaugh &
Whieky, B. Milligan's Sons, il X
‘Whisky, rye, James Clark Distilling Company e 29,967

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 ofice for
10 cents. In orderlng please state tbe name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates wlll bLe given where
a large number of copies are desired at one time.

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

licated the cost will be a little more. For foll
lnatru ions address Munn & Co., 361 Broadway. New
York. Other fureign patents may obtainsa.

MURRAY

Our New Catalogue for 1897 contains

260 pages of bargains.

Single Buggy

RRAY RO PY%d Harness $3.90; Double Buggy Harness $12.75; Road Wagons JalUi¥\¢ TOP BUGLY
MMR $19.95; Top Buggles $29.85; Road Carts $8. 90 Phaetons, B 4
Surreys, Spring Wagons, Delivery Wagons, Milk Wagons Farm
Wagons & everything on wheels at prlces never before heard of.

If interested, send 8c.(stamps), postage for 260-puqe catalogue No. 2.

YT WE SELL DIRECT

CINCINNATI,

MURRAY PHAETON

T0 THE CONSU

§ WILBER H. MURRAY MG CO $ 390

OHI0. US.A)

MURRAY ARNE55

the asking.
taining to_all the sciences.

Scientific
Books

body at wholesale prices.
v Montgomery Ward & Co., Chicago.

scientific, mining and technl
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FREEDOM FROM FIRE

No fear of being burnt out in residence,
office, or factory as long as you use the

Stempel FIRE Extinguisher.
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ALCO VAPOR LAUNCH

Motor controlled from bow. Valve movement, 12 tol.
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Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable. Communications strictly
confidential. Oldest agency for securing patents
in America. We have a Washington office.
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ENGINE CASTINGS
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and motor garts and complete Machines,
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Wet Feeds, Salt,
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Charles E. Schmunk, Giassurgical Engineer. Expert
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Rembrandt, a Matt Printing-out Paper.

« | and samples. Designer of Glass W
A Revolution in Pho-

A p E tographic Printing.

‘When exposed to the same light, prints
300 times quicker than albumen. . .
No dull or rainy weather to interfere with your work.
No dark rooms nor complicated manipulation,

Developed and toned as fast as the printing frames can be filled. A choice of tones more
beautiful than can be produced on any other paper. Permanent prints. The gréatest paper
for hot or damp climates. 50 cents in stamps brings two sample duzen cab’s, developer

ough Bromide Papp’rs are
P O P. an insoluble gelatine paper.
PERA CHEMICAL CO., Sole Manuf’rs.
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NOW ON THE PRESS,

“Inexpensive
Country Homes.”

A handsome cloth-bound portfolio o f 96 pages 11x 14,
containing more than 40 designs, with floor plans of
practical, tasteful, and comfortable colonial, seaside
and suburban residences, ranging in cost

From $1,000 to $5,000.

These designs have been carefully selected as exame
ples embodying the best efforts of architects scat-
tered over a wide section of the country. thereby
affording a great variety of subjects. All of the
illustrations are balf-tone reproduccions from pho-
tographs of tbe completed dwellings. Tbe location
of the dwellings, the cost, the owner’s and architect’s
name and address are given, and a description of
the building, thus enabling, if desired, a personal
mspection of the dwelling or correspondence direct
with the architect.

Architects, Bullders, and those Intending to build,
will find many new and valuahle sugeestions among
the up-to-date designs illustrated in this handsome
portfolio. For sale by all newsdealers throughout
tbe country. Price $2.00, by mail, postpaid.

§FOur catalogue, containing books for Architects and
Builders, mailed free on licati

MUNN & CO., Publishers,
363 Broadway, New York City,

Saves Dollars

The famous Waverley bicycles
of 1896 model have been greatly
improved for 1897, New machinery
was not necessary for these im-
provements—hence the re-
duction in price to w w w w $6°

“we

For t4e fastidious, there is just one
bicycle —the New 1897 Wawverlev.
Made with new and very expensive

machinery. The price is $l°°
SEND FOR CATALOGUE.

uniform to everyone w w w
INDIANA BicycLE CO., INDIANAPOLIS, IND,
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t‘ STERHN(I CYCLE WORKS

CHICAGO. ILL.

Experimental & Model Work

Circulars & advice free. Gardam & Son, 96 John 8t.,N.Y.
BALL BEARING AXLES AND RUB-

ber 1'ires.—A paper read before the Carriage Builders’
National Convention, Philadelphia. October, 1S4, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
mmed in SCIENTIFIC AMERICAN SUPPLEMENT. No.
99:2. Price 10 cents. To be had at this office and from

all newsdealers.

Necktie Electric Lights, . . 150

% Edison Electric Motors, . 100
Medical Batteries, « . 8.9

g 1(1] Bicyeles, best made, . . 89.00
Electric Bells, finest, .. 30
Dry Bazuteries, best, 25

¥ Agents Wanted.

* Our Bicycle Electric Lightis the
N best thing that ever happened.
I Catalogue 2 cls.
OHI0 ELECTRIC WORKS, Cleveland, Ohio.

It gives a Dght fhat’s white & bright
And two cents is the cost per night.
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TER THANBICYCLE
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CheeParkeSpring=Saddie «“COMFORT”

SPRING SEAT POST.
Unequaled for Easy Riding

Takes up all the vlbration.
With the Park spring, the The latest and only perfect
rider is relieved from in- seat post. No more lonzh
jurious jar, which is the roads. Fits all wheels and sad-
jonly unpleasant feature

dles. Send slae of old post. C.0.D.
about cycling.

Price,
S

on three d one till
you have L:Yed the C()D{FORT

COMFORT SPRING SEAT POST CO.
808 Atwood Building, Chicago.
A TRIAL

FREE.

-ES F<—a Entirely New
Principle.

in BODY and BRAIN

On receipt of price,
we will ship to any

HHA SIS saddle ight, with b \ rivil f ret ’ = and Mon
su e for your weig! the p ege of return- -
ing it after a week’s trial,i1f not entirely satisfacto F L E E R S tal Bystem

you to prepay express charges.and upon recel t of s&d e
wll] at once refund money. §# Send for ca
nted agents in every, town, men or women.

GURU - KOLA GUM,

en tor

partlculars. C. 4. Isroh & Co., Toledo, Ohio. for B?ln‘mkers iyea Et','gl‘,“agfg
ates igor. Askyour Dealnfo'r it. or

o~ srmnnnn | R Erosr k Gor 198 Chestaut St., Phitadelphi
A “ " ¢ |Fr eer & Co., estnut St., adelphia.
§ e BROOKS .
b $3' SPRING SEAT POST ; P, Send for book

The Original.

: usee T :"’f;im‘ 'lr::‘ii:nd;‘i‘: SADDLE

any Wheel. Can use any saddle. Ifyour
dealer don’t have it, will he sent on trial,
C. 0. D. — satisfaction guaranteed. Insist
on having a *“Brooks” upon yonr new wheel.
BROOKS SPRING SEAT T CO.
1540 lnrqnstu Bullding, - - o Chlugo.

CYCLE_
h ]
SADDLE S Bt

N SV NAED N i and our new catalog.
GARFORD MFG. CO., ELYRIA, OHIO

Somenmes you {Uonder

ye IQS whether it is profitable to handle a machine
that lists below $100. Look at the '97 “Patee,”
highest grade only, at $60; made of the finest ma-
terial throughout, with standard lines, narrow tread,
large balls; in fact, all up-to-date improvements, and
the handsomest finish on any machine. Absolutely

and liberally guaranteed.
I~ Write for Catalogue and Terms to Agents.
PEORIA RUBBER & MFG. CO., PEORIA, ILL.

BURNS ELECTRICITY.

“The Chloride”

Most Powerful, Portable, Electric Lamp made for |
BI CYCI,Es Miners, Policemen. Carriages, Gas Com-
3 Rmie 8, Oll Refineries. Boiler Inspectors. Burns 8 to 10

Simple. Durable, Reliable.
8 Send for Circular and prices.
THE ELECTRIC PORTABLE LAMP CO.,
e 1 THE NEW BRISTOL COUNTER
Electric Solder Pot .

Drawer B, ELHIRA, N. Y
Connects to any lamp socket and uses

but little current. Two sizes—to melt
4 or 10 pounds of soider or simi-
lar metal. Send for catalogue.
AMERICAN ELECTRIC
HEATING CORPORATION,

General Office, Monadnock Block, | Registers an accurate account of work done on print-
Boston, Mass. Chicago. ing presses, grain tallies, weighing, measurlmx and

other automatic machines. Counts u and
GROOKES TUBES
X-RAY

repeats automatically. Simple accurate, durable Spe-
Se’nd Jor

cial counters to order. or circular.
J. ROOT, Brlsto Conn., U. =, A,
g n
: Catatogue 4. APPARATUS Portable Striking Bag.
Ruhmkorft g(laillgi‘ggtlc Mﬁfglnea, Fluoroscopes. etc. A Home Gymnasium. Stand in corner when
SWETT & LEWIN Buceessors not using. Agents Wanted. Send for
G. AP & Coo 11 Brogdeld st Boston,

Illustrated Cntalo%
Hawthorne & Sheble, Chestont St., Philads., Pae
ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG. M. Hopkins.—Deserl wptlon of a small electro

BICYCLE

39 corﬂandt St.
New York.

mot or devised and constructed with 8 view to assisting B RASS [‘ AN D

Instruments, Drums, Uniforms, mp-
amateurs to muake a motor wnich might be driven witnh > k' 4
advaniage by a current derived from a oattery, and ments for Bands anngrFl}m Cé"'l”
which would bave suticlent power to operate a foot est prices ever quot ine Catalog, 400
lathe or any machine requiring not over one man power. Ilustrations,mailed free; it gives Band
with 1 a Contained In SCIKNTIFIC AMERICAN Music & Instructions for Amateur Bands.

SI'PPLM:M kNT. No. 641. Price 10 cents. To be bad at LYON & HEALY. 33-35 Adams 8t.. Chnm

Che Worden Rickory «
e « Frame (Ubeel

A perfect cushion frame which destroys all vibration,
can be taken apart and reassembled, and in case of
fracture can be replaced by anyone.

A simple, strong, and rigid connection. No brazing.

Tbe strongest and easiest riding wheel made. '

A High Grade Bicycle in all its parts.

CThe Worden Kickory Frame Gycle Works,

Syracuse, 0. Y., U. 8. A.
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Makers in
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Manufacturers
in the World

CATALOGUE FREE

Western Wheel Works

Chicago New York
THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Ilammond. M.D. A val-
uable and interesting paper 10 which the subject is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contuined in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002, Price 10 cents.
0 be had at this office and from all newsdealers,
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SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
. Folding Cameras.

[ All sizes, ran in price fi
PR 25 to $100. %Ju%ig: Bex

3}§pictul'e.$5
§¥ Send 2 cent stamp for
Illustrated Catalogue.
. B SUNART PHOTO CO.
5 Aqueduct Street, ROCHESTER, N. Y.
Preserve Your Papers.
AN NN ——

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 Yorx

VOLNEY W. MASON & CO., ™

Friction Pulleys, Clutches & Elevators
PROVIDENCE R. I

ARBORUNDUM

_
™
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CARBORUNOUY - fi ! §LFBL§ y)

Revolution in Engraving.

Engravers are backward as MS. writers were before
Caxton’s time. They redesign each letter every time
they cut it. From suitable designs once made our
latest patent

cuts lettering and designs, raised or sunk, on any material
that can be cut. Better work and quicker at a tenth the
cost of hand work. Not for printer’s wood-cuts, but for
brass and general eneravers. badge, seal, stamp, aud
check makers, mnstrument makers, engineers, railways,
and bardware manufacturers. Write for Illustra

Booklet to Wm. Taylor, Westminster Hotel, New York.

& U. 8. patents for license or sale.

PG ARS

EXPER!AMENTAL WORK
TALOGY
GA g FREE S ES

UNION MODELWORKS CHICAGO

THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
how to rega.re the gelatine pad, and also the aniline ink
by whic e copies are made, how to apply the written
letter to the pad, how to take off copies of the letter,
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No,
43N, Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

Deer Park

ON THE CREST OF THE ALLEGHANIES.
(Main Line B. & 0. R. R.)

SEASON OPENS JUNE 2(st, 18917
SUPERB HOTEL AND COTTAGES.

JONES, Manager, B. & O. Central Building, Baltimore,
M4, up to June 10th; after that date, Deer Park. Md.
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ORDINARY RATES.
Inside Page, each insertion - -7'3 cents a line
Bnck l'nge; each insertion««-«-%1.00 a line

Htahermtaare clau'e_c of Advertisemenis, Spectal and
The above are charges per agate line—about eight
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and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment. a8 the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

“Magnolia”
- BEST ANTI-
FRICTION METAL

MACNOLIA METAL CO.
266 & 267 WEST STREET, NEW YORK CITY.

For one3-cent stamp we will send anixlinngineer. men-
tioning this paper, a ls-lnch Brass Edged Ruler.

WISE BVYERS By whlTE FIYERS
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CATALOGUE FREE > *
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BARAES CYCLE COMPANY.
SYRACVSE, N.Y.,

As Slmplc e
Pocket Kodak.

Loads in daylight with our
g ‘;?m..“?‘“:ﬂa“"“‘fmm“‘
ens, improvi set of
Ha.ndsog: finish,

EASTMAN KODAK COMPANY,
Booklet Free. Rochester, N, Y.

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letrers Waterit Nb) 463,560,
granted to Kmile Berliner
November 17, 1804/ for

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmittersvor g b2t -
Teléphones.
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To insure a perfect and permanent finish

forthe articles

To THIISE INTENDING BUILDING —=

on all natural interior woodwork the use of

the WHEELER PATENT WOOD FILLER is essential. It leaves the wood pores transparent.
AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG’S LITHOGEN .SILI-
CATE PAINT, especially adapted for buildings exposed to salt air.

Architects and owners, in their own interests, shol';l::lf see their specifications carried out in full, and examine bills
ore

New York, 240 Pearl Street.

References—Most of the leading architects throughout the U. 8.

THE BRIDGEPORT WO0OD FINISHING CO., New Tlilford, Conn.
Chicago, 215 E. Lake Street.

work as satisfactory.
Sole manufacturers of the above articles.

Boston, 85 Oliver Street.

“Search-Light”’
Always Bright.

The Leader!

A lantern that does not jar or blow out.
Reflecting sarfaces are always bright.
All riders say it is— THE BEST.

Bridgeport Brass Co.

Send for Catalog BRIDGEPORT, CONN.
No. 198,

CmmpaZvclomcter

10,000 Mile Recorder.
Made Entirely of Brass.
Absolutely Accurate.

No Steel Springs to Break.
Cannot Jump the Figures.
Parts are Interlocked.
Registers Miles and Teenths of Mile.
Correct in size to look well on wheel.

The only Adjustable Clip made.
Can be adjusted to any angle of spoke.
I Send for our New Art Catalogue—free for the asking.

The Waterbury Watch Co.
WATERBURY, CONN.

PRIESTMAN SAFETY OIL ENGINE

“A thoroughly successful commercial En~
gine using a Safe 0il.”—Franklin Institute

No Extra Insurance, No
Steam, No Gas. No Gasoline. ||
Reliable, Safe, Economical,
and Convenient. Chosen by
Nine Goverl:ments Used for

PRIEISTMAN & LO I . "
530 Bourse Blclgn l’llll‘;\lel’l'lnA. PA.

JuBRItATE
%ﬂmm.!!,!x%m arm

Rlde . Cbe . Olwe
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Strictly high grade. Features—attractive, prac-
tical and substantial. “Agencies offerecr
for unoccupied territory.

Mrs. A. E. Rinebart, the Champion Lady Century Rider
of America. will ride an “ Olive” during seascn of "97.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction of every part of these vehicles.
gravings.

With 15 en-
Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 90S. Price 10 cents. 1'0 be had at this
oficeand from all newsdeualers.

Sm\nBoum Expwsmns

J-M-ALLEN-PRESIDENT 'W+B-FRANKLIN *VICE PRESIDENT
| J- B.PIERCE. SECRETARY JF-B-ALLEN - 22ViCE PRESIDENT

I'I WJ OI‘I N%

m‘

STEAMPACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, etc.
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.
H. W. JOHNS M'F'G CO., 1GO Willlam St., New York,

Mistakes in Addition,

Office Headache,
la ' and mistakes in carrying forward
don’t occur where the Compto-
me.erisused. It saves half the
time in doing the work and all
time looking for errors. Solves
with greatrnpldit{ and absolute
nccuracx all arithmetical prob-
lems. hy don’t you getonel
‘Wri te for Pamphlet.

FELT & TARRANT MFG CO.
62-56 ILLINOIS ST.. CHICAGO-

Lnas' tha

Y oy S TR

should bse E” ovory g vory aqnu .hemfmemm
Send ; fnr (‘n)talowe
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CARBON

STEEL

While WRIGHT POR “WHMANT i a Bicycle our FIFTY CARBON Steel will last so long
Ty e ]

and TWENTY:FIVE CARBON Steel will last only so long
NOTE THE FULL IMPORT OF THE PARALLEL LINES.
g}nuﬂy make dndicates the result of the prolonged investiga- ;
= axn::go rroborate thelse results is merely 8o much to its credit:
0.
&6’:“‘:"1'1"1
by the nse of thls ube Every blcycle manufacturer [
having it ; every rider should demand it. i
B THE POPE TUBE co.

oves Stha trial to have been made in

HARTFORD. CONN.
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“Riverside”
and “Roya/ ”

watch movements,
made only by the
American Waltham
Watch Company, are
as accurate time-
keeping machines as
human ingenuity
has yet made
possible. For sale by
all retail jewelers

in cases of any price
desired.

mntmmum AHD“KEED m*l,rpom

MORAI TYETEHFG 0. CHICACO ~ REWYORK- LONDON
HALF A CENTURY OF CYCLES—AN

interesting history of 1he cycle from it8 origin up to the
present time. I'ne Hirst' crank-driven bicycle. ‘I'he
*bone-shaker” and its successors. T'he tricycle. The
modern wheel. Cycle building a sclence Points of -
provement, ‘I'he pneamatic tire, A hand and foot crele.
With 9 illustrations. Co IPIC AMKRI-
CAN SUPPLEMENT, No. 1012, Pnce 10 cents. To be
bad at this office and from all newsdealers.

EVERYBODY whoridesa
Bicycle should have the

Rubber Pedal Attachment.

Changes Rat Trap to Rubbe!
Pedals in ten seconds, without
Toalted for Sbc by ELASTICTIE
mailed for
Pat. Apr. 20,1897. 3" 570 Atlantic Ave., Boston ;
735 Market St., San Franclsco, 115 Lake St., Chlcngo

Cribune « Bicycle

Tested and True.

o CT

The Ensiest Runming Wheel in the World.
§F~ Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO.,
IMPERIAL BALL BEARING AXLE

A written guarantee with each set of axles.

97 PATTERN

8,000 sets in us
Indorsed by the leadlna
3 carriage builders.

Reduces friction 75 per
cent. One horse can do the work of two. Mechanicaily
perfect. Can be put on old or new work.

®° Write for our Ilustrated Catalowe ami Testimo
nials, which we send free on applica Rerlal Ball
Bearing Axle Dept., 184-190 Lake Slreet Chicago, Iil.

EXPERIENCE

Pay 8 (X)-you have a **Char=
er”—the result of the | oug-
est Experience in buildin
Gasoline Engines in the U.
S. Pay less than (X)—you have
xperiment at your expense -
enorn.y, for \We have the
l<oumhumn Gasoline En-
gine Patents.
Catalogue, testimonials
— > und a letter by addressing

CHARTER GAS ENGINE CO., an 148, Sterling, 1.

At 2 Price

JESSOP'S

WM JESSOP & SON

Bicycles, Watches Guns, Buggies H:roess,
Sewing Machines Orgaas Pianos Safes,Tools
Scales of all varieties and 1000 other articles
Lista free CHICAGO ScalR o. . Chic: RO, lll

STE E LTH[ VERY

TOOLS, SAW ETC
S L2 31 JOHN ST NEV/ YORK-

PRINTING INKS

The SCIENTIFIC AMERICAN is pr|nt.ed with CHAE
ENEU JOHNSON & CO.'S Tenth and Lombard
8ts., Philadelphia, and 47 Rose St., opp. Duane, New York





