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COMPETITIVE SYSTEMS OF TRACTION IN NEW
YORK CITY.

There is probably no city in the world where so good
an opportunity is presented for a comparative test of
the merits of the various systems of street traction as
that which is offered on the lines of the Metropolitan
Traction Company, New York. In addition to its
world renowned Broadway cable line, which carries by
far the heaviest traffic of any cable road 1n existence,
the company operates some miles of electric under-
ground trolley road on Lenox Avenue, upon which also
it is running experimentally some compressed air wo-
tors built on the Hoadley patents. The fierce competi-
tion between the surface and elevated roads of the city
is favorable to an unbiased judgment of results; for it
is safe to say that after complying with the restrictions
of the law, that system which proves to be the most
economical and effective will be finally adopted.

In a recent interview with President Vreeland, of
the Metropolitan Company, we were given certain facts
regarding the situation which are timely and signifi-
cant. The policy of the company in building the cable
road on Broadway, and its later extension on Lexing-
ton Avenue, and also the proposed underground trolley
lineson Eighth and Sixth A venues, has been determined
by the exigencies of an ever increasing and overbur-
dened traffic. So rapid has been the growth of travel
in New York City that there has never been a time
when it has not exceeded the capacity of the com-
pany’s roads. Extensions and improvements have
been made under the spur of pressing necessity, and
the company has never been able to afford the time
necessary for any lengthy experimental work of its
own to determine the best form of traction. In all
contemplated improvements it has had to choose the
best system in sight at the time. This was the case
when the cable was chosen for Broadway, and it is the
same pressing necessity that causes the company to
put in the costly underground trolley on forty-three
miles of its lines on Eighth and Madison Avenues, be-
fore its experimental work with the compressed air
motors is completed.

With regard to the cable road, the company is satisfied
that in spite of the high state of efficiency to which
electric traction has been brought and its superior
economy under average conditions the cable is the best
form of traction for the exceptionally heavy traffic on
Broadway. The fact that electricity is replacing the
cable in San Francisco and elsewhere, and showing a
higher comparative economy, proves the case only for
such conditions as obtain on these lines, where the
volume of travel 1s moderate and the headway between
cars is measured by minutes. The Broadway cable
road, however, is operated under conditions that find
no parallel in any city of the world. The average head-
way between cars is twenty seconds, and during the
*“ rush ” hours it is as small as ten seconds. Add to this
that the bulk of the travel on the busiest portions of
the line is local, necessitating frequent stops, and one
has some idea of the enormous demand that is put
upon the power house, and the value of having at com-
mand the great reservoir of momentum which is pro-
vided by the cable and its miles of moving cars. The
problem of transportation on a line where the head-
way is measured by seconds instead of by minutes re-
solves itself largely into one of celerity in starting and
stopping, and the management and engineers of the
Broadway line are satistled that this is more efficiently
solved by the existing cable than it could be by any
form of electric traction.

That the company considers this efficiency to hold
good only where the burden of traffic is abnormally
heavy is proved by its intention to equip the parallel
lines on Eighth and Madison Avenues electrically.
These lines are at present operated by horse cars, and
the change is beings made chiefly with a view of re-
lieving the congestion on Broadway, and incidentally
to provide a better service on these lines. The change
will affect forty-three miles of road. The Eighth
Avenue line will extend from One Hundred and Fifty-

7| third Street to Fifty-ninth and thence by way of Sixth

Avenue to a terminus at the lower end of the city.
The Madison Avenue line will extend from One Hun-
dred and Thirty-eighth Street to the Post Office by
way of Fourth Avenue, the Bowery and Center Street.
The construction and equipment will be similar to that
which is used on the Lenox Avenue line. an illustrated
description which was given in the SCIENTIFIC AMERI-
CAN of February 22, 1896. Power for the Madison
Avenue line will be furnished from the Twenty-fifth
Street power house, in which will be erected four 850
kilowatt generators, driven by direct connected engines
of 1,300 horse power. At the One Hundred and Forty-
sixth Street station three 850 kilowatt generators will
be added to the two 400 kilowatt generators which are
already in place.

‘With reference to the experiments in compressed air
traction which the company is carrying out on Lenox
Avenue, we are informed that electricity was not
chosen for the new lines because of any unfavorable
results which had attended these trials, but simply be-
cause the experiments had not extended over a suf-
ficient period to allow any reliable data to be tabu-
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lated. The results have so far been satisfactory, and
two more motors will soon be added to the equipment.
The company still has over one hundred miles of horse
car lines which have yet to be changed to some form of
mechanical traction, and if the compressed air motors
fulfill their present promise after a sufficiently lengthy
trial, they will probably in time be placed on a portion
of these lines.
—_— ..t r-— .
WELDED RAIL JOINTS.

There is certainly no part of the roadbed of steam
railroads that has received more careful attention of
late years than the rail joints. Time was when these
were the most neglected portion of the track, and two
small strips of iron, loosely bolted to the web of the
rail, were considered to be a sufficient reinforcement.
So long as the ends of the rail were held fairly well in
line, the roadmaster was satisfied. The idea of attempt-
ing to restore the whole strength of the rail does not
seemn to have been seriously entertained, and as a con-
sequence the rail ends soon became permanently bent
under the incessant pounding of the traffic, and every
joint becanie a hollow spot, lying more or less below the
track level. To-day, however, the engineer has changed
all that. By designing the joints on scientific princi-
ples. giving them a section adapted to the strains which
they have to endure, it has been possible to produce a
length of track whose vertical stiffness and strength are
continuous, the joints displaying these qualities as
fully as the body of the rail itself.

Such, at least, is the condition of first-class modern
track when it is first laid. Laboratory tests have
shown that some of the modern joints possess even
greater rigidity than the rail itself, at least under the
conditions of test where the load is applied as a static
pressure, and has no dynamic effect. Conditions of
service, however, are so entirely different that it can
easily be understood that the results fall far below
those which are obtained in the testing machine. The
loads, represented by the weight of the train concen-
trated on the wheels, come upon the joints with the
dynamic effect of a blow, the bending effect of whichis
far greater than would be due to the quiet load. The
tendency of this pounding is to loosen the fastenings
and allow movement and wear of the parts, with the ul-
timate result that no amount of screwing up will take
out the ‘‘sag,)” and keep the joint up to level. Al-
though it is true that by increasing the weight of rails
and fastenings these difficulties are reduced, yet in the
best of track the joints still remain the chief source of
care and expense.

In view of thisfact, it is natural that engineers should
be directing their energies to the design of a continu-
ous joint, in which there shall be no break in the
metal. Such a joint would at once get rid of the de-
fects of all ** fished ” or spliced joints—always provided,
of course, that the welded joint shall be perfectly sound.

Of late years the production of better rail joints has
been greatly stimulated by the rapid development of
electric traction, and this for two reasons: First, the
destruction of joints was increased by the heavy
pounding of rigidly supported motors (a difficulty
which the partial supporting of the motors on springs
has merely reduced, but has not removed); and sec-
ondly, the desire to secure the greatest possible elec-
trical conductivity has directed attention to welded
joints.

The first efforts to secure a continuous metallic joint
were made by electrical welding, and this was followed
by what is known as cast welding. In the first case
a powerful electric current is passed through the ends
of the rails and pieces of iron, known as chucks,
which take the place of the fishplates. When the
metal has been raised to a welding heat, heavy pres-
sure is brought against the side plates and they are
welded to the rails, the flow of metal filling in the
space between the rail ends and forming a butt weld.
It is claimed, and justly so, that a perfectly welded
joint is stronger than the body of the rail. In cast
welding, molten cast iron is run into a mould which
incloses the abutting rail ends, which are thereby
heated (or are supposed to be) to the welding point,
so that the resulting joint is solid and continuous.

Mr. W. K. Bowen, superintendent of the Chicago
City Road, has recently given somne data in a paper be-
fore the convention of the American Street Railway
Association, at St. Louis, which promise well for this
style of joint. He stated that, of the 17,000 cast
welded joints made on hisroad in 1895, only 154 were
lost, and these breakages were due toflaws in the metal.
Comparative tests have shown the joint to be ‘‘far
stronger than the rail itself.” The joints are made as
follows : After the rail ends have been scraped or filed
off so as to present a bright surface, a cast iron mould is
placed around the joint, the fit being made so snug
asto prevent the escape of any metal from the mould.

The metal is then poured in, and the outer part of
the casting, being chilled by the mould, sets first, form-
ing a crust which retains the molten metal. As this
crust contracts faster than the interior, the latter is
forced up against the rails and a more perfect contact
1s insured.

Although the first object of electrical engineers in
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making welded joints, electrical or cast, was to secure
better electrical conductivity, as a matter of fact the
mechanical advantagesof thisstyle of joint are of scarce-
ly less importance. The strength of a bolted joint is
entirely dependent on its fastenings being tightly held
in plaee; and the construction of city tmacks is such
that these fastenings are often beyond the reach of
the trackman’s wrench. However well they may be
secured when the track is laid, theysoon slack up un-
der the pounding of the traffic. This fact will account
for the noisiness of street as compared with main line
track. The welded joint requires no attention and
may be covered up by the street paving with impu-
nity.

As to the question of expansion’and contraction of
the rails due to change of temperature, it was proved
in an experimental test at Johnstown, a few years ago,
and in subsequent tests, that the elasticity of the steel
is capable of accommodating such changes of length as
take place. It should be noted in conclusion. however,
that a continuously welded track, to be safe from dis-
tortion, must be exceptionally well spiked to the ties,
and the ties and ballast must be of first class quality.

<
@

‘The Latest Plan of Rapid Trausit for New York
City.

The plan of rapid transit adopted by the Commission
at its last meeting shows important modifications of
the proposals recently made by the chief engineer.
The reason for the changes, as stated by the president
of the Commission, Alexander E. Orr, is that the main
object of any proposed railway must be to secure
really rapid transportation between the northerly and
southerly portions of the city,and to obtain this re-
quires the running of expresstrains and the consequent
construction of a four-track railroad. While a three-
track road permits the rumning of express trains at
certain hours of the day, a two-track road in a city
must be run solely as a localroad. It follows that, if
two two-track railroads were constructed north of
Forty-second Street, the one east and the other west of
Central Park, as originally proposed, the scheme would
entirely fail in furnishing rapid transit to the district to
the north.

The amended route is as follows: . A two-track
road starting from a loop at South Ferry and running
beneath Broadway as far as Chambers Street. From
Chambers Street and City Hall Park, where another
loop would be constructed, a four-track underground
road would be run beneath Elm Street and Fourth
Avenue to Forty-second Street ; thence westerly, under
Forty-second Street, to Broadway ; thence northerly
under Broadway and the Boulevard to One Hundred
aid Fourth Street. At One Hundred and Fourth Street
the road will divide into two two-track branches, the
westerly branch continuing to the north under the
Boulevard, Eleventh Avenue, Elmwood Street and
Broadway, to a point in Kingsbridge immediately
north of the Harlem River, where connection could be
made with existing surface roads running north. The
easterly branch from One Hundred and Fourth Street
and the Boulevard would run in a northeasterly
direction beneath private property, One Hundred and
Sixth Street and Central Park, to Lenox Avenue;
thence northerly beneath Lenox Avenue to the Harlem
River, beneath which it would be carried by a tunnel.
From the Harlem River the line would be carried to
Bronx Park.

The west side line would be underground from the
Battery to One Hundred and Ninetieth Street, except
across Manhattan valley. The easterly branch would
also be underground from One Hundred and Fourth
Street, beneath the Harlem River, to a point east of
Third Avenue, beyond which an elevated road would
be built.

The estimnated cost is somewhat less than $35,000,000,
and the Commissioners are of the opinion that, while
such a system would not be complete, it would soon
demonstrate its success, and would ultimately be sup-
plemented by say a branch from Forty-second Street
to Fourteenth Street, and another branch on the east
side of Central Park, from Forty-second Street to One
Hundred and Tenth Street, to connect with the pres-
ent proposed route,

Taken altogether, the revision of the original plans
shows good judgment and is warranted by the city’s
experience with the existing roads.

The substitution of a four-track for two two-track
roads from Forty-second Street to One Hundred and
Fourth Street, with a view to securing unobstructed
tracks for express service, is well made, for the new
scheme must give an accelerated service if it is to secure
popular approval. The Commissioners have also sup-
plied an important missing link in the original plans,
by including a two-track underground from South
Ferry to City Hall Park.

THE wave length of Roentgen rays has been ascer-
tained by Dr. Fromm, of Munich, at fourteen mil-
lionths of a millimeter, that is about seventy-five times
smaller than the smallest wave length for licht. This
determination was based upon interference phenomena
observed by Dr. Fromm, says Prometheus.

'The Rheinfelden Hydraulic Powsr Plant,

Most American tourists who cross the ocean every
year to pay a visit to the Continent know that part of
the Rhine which forms the frontier between Switzer-
land and the Black Forest, that is, the part between
the picturesque Falls of Schaffhausen and the ancient
city of Basle. Many of the visitors may also remember
the rapids over which the Rhine rolls its foaming wat-
ers near the little town of Rheinfelden, near Basle.
This quiet and pretty little town has now got quite a
lively aspect, since a work has been commenced in its
immediate neighborhood which is destined to change
the whole surrounding country. Some enterprising
men, among whom are some of the leading engineers
and financiers of Germany and Switzerland, had, a
couple of years ago, forined a company for the utiliza-
tion of the water power of the Rhine, and as there was
no difficulty in obtaining the concession from the two
adjoining countries, a well known engineer, Prof.
Zschokke, of the Zurich Polytechnic School, was in-
trusted with the execution of a work which, on com-
pletion, will be the largest of its kind in Europe. In
short, once more nature is to be made serviceable to
man, and the considerable quantity of water (on an
average 12,400 cubic feet a second) which the Rhine
carries over the rapids of Rheinfelden will be brought to
yield some 30,000 horse power, to be transmitted as elee-
trical energy to industrial establishments within a ra-
dius of twenty miles.

The first part of the work is nearly finished, and it is
expected that before next autumn 16,800 horse power
will be available. To obtain. this foree a canal had to
be constructed five-eighths of a mile in length and 165
feet wide, which is partly built in the bed of the river,
and is separated from the river proper by a wall from
33 to 39 feet in height, with a width of 15 feet at the
foundation. This wall alone absorbed some 28,550
cubic meters of solid rock, mostly excavated from the
bed of the river, which, with innumerable mines, had
to be deepened considerably at the lower end of the
canal, so as to allow the water to flow away easily after
having passed the turbines

At the lower end of the canal, standing diagonally
across it, we find the building which contains the twen-
ty turbines, all manufactured by the well known firm
of Escher, Wyss & Company, of Zurich, and each of
which has a capacity of 840 horse power. The same
building contains the electrical machinery which pro-
duces the current. These engines are constructed part-
ly by the famous ‘‘ General Electric Company,” of
Berlin, and partly by the ‘ Manufactory of Oerlikon,”
near Zurich.

By means of an iron bridge the works, which are
situated on the German side of the river, are connected
with the Swiss side. This bridge also carries the num-
erous cables which are to transfer the electric energy
to the various industrial centers in Switzerland. The
whole of the network is to cover some 315 miles. More
than half of the available energy is already disposed of
to industrial enterprises, which have come to establish
themselves at Rheinfelden in order to take advantage
of the exceptionally cheap motive power, the prices for
which rank considerably below those of steam. Some
large electro-chemical factories are now in course of
construction, which will be manufacturing aluminum,
chlorine, soda and calcium carbide. Several railway
lines are also being built now in order to connect the
large territories belonging to the company with two of
the principal railways of Germany and Switzerland.
In fact, to look at the activity displayed round the
electric works of Rheinfelden, where hundreds of work-
men are busy building and constructing, the casual
visitor would hardly recognize the quiet old town on
the Rhine.

@-

Death of Gemneral Francis A, Walker.

General Francis A. Walker, President of the Massa-
chusetts Institute of Technology, died suddenly at his
residence in Boston, on January 5. General Walker
was born in 1840. He graduated from Amherst College
in 1860 and then studied law. When the war broke out
he enlisted as sergeant major in the Fifteenth Massa-
chusetts regiment and was rapidly promoted. He was
captured at Reams Station and kept for some time in
Libby prison. At the close of the war General Walker
taught classics and tried journalism. In 1869 he was
appointed chief of the Bureau of Statistics at Wash-
ington, and a year later organized and conducted the
Ninth Census. His executive ability was seen and re-
cognized and some of the best featuresin the Bureau of
Statistics date from General Walker’s incumbency as
chief. In 1871 he became United States Commissioner
of Indian Affairs, and in 1873 Professor of Political
Economy at the Sheffield Scientific School at New
Haven. In 1876 he was chief of the Bureau of Awards
at the Centennial Exhibition. In 1879 he organized
the Tenth Census, and in 1881 he became president of
the Massachusetts Institute of Technology.

General Walker attained by his many writingsand
lectures a great reputation as a political economist.
Notwithstanding these variousinterests General Walker
devoted the bulk of his time to the Institute of Tech-
nology since he became its president, and his wonder-
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ful faculty for organization resulted in a continuous
expansion of the work of the institution, until it is now
in the front ranks of American scientific schools. As
an educator, General Walker will be sorely missed.

A Suggestion for Laying Gas Pipes.

Those of our readers who have undergone the vexa-
tion of having their lawns cut up and more or less
disfigured by the process of pipe laying will find the
method adopted by Mr. Charles Lurcott, an employe
of long standing in the office of the SCIENTIFIC
AMERICAN, of practical interest. Mr. Lurcott was
desirous of putting in the gas in his amateur work-
shop, which is 24 feet distant from the house. To
avoid digging the customary trench across the lawn,

'and the permanent disfigurement which follows, he

determined to bore a hole through the soil from the
cellar to a point below the floor of the shop. The
boring apparatus was extemporized out of a piece of
75 inch flatiron, a 3{ inch bar, some 6 foot lengths of
piping and a carpenter’s brace. The flat iron, # by 1
inch and 2 feet long, was bent cold with a twist of half
a turn in 6 inches at one end, the other end being
scarfed and riveted to a 6 foot length of ¥ inch round
iron. Theoppositeend of the 3{ inch iron was threaded
into a 34 inch pipe coupling, and with the addition of
three 6 foot lengths of 3¢ inch pipe and couplings, the
apparatus was complete. To connect the carpenter’s
brace with each piece of pipe as the boring proceeded,
a short length of 14 inch pipe was screwed into a 3%
inch cap, its other end being filed square so as to enter
the brace. With this simple and cheap boring
machine completed, all that was necessary was to
remove a stone in the cellar wall and commence boring.
The auger cut its way readily through the soil, and in
just 15 minutes a hole large enough for a 14 inch gas
pipe was made for the required distance of 24 feet. The
auger cut its way without any tendency to swerve out
of line, and had any rocks been encountered, it would
have been easy to dig down and remove them.

It should be added that the ground at the time was
frozen and covered with several inches of snow, and
anyone who has had to dig a trench under such
circumstances will appreciate the saving of labor
attending the methods of pipe laying employed by
Mr. Lurcott.
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A Large Waterfall.

A special dispatch from St. Paul, Minn., says that the
following letter has been received from S. A. Thomp-
son, at Santa Catalina, Venezuela :

‘ During the exploration of the concession of the
Orinoco Company, headed by Donald Grant and other
Minnesota men, a trail was cut to the Imataca Moun-
tains, starting from this point, a village of 150 inhabi-
tants. The duties assigned to some members of the
party kept them upon or close to the Orinoco until a
few weeks ago, when two of us, Leslie O. Dart, of Litch-
field, Minn., and myself, of Duluth, found time to
make an excursion to the mountains.

** Pushing on beyond the point reached by the other
party, we heard from the top of a mountain a sound
which at first we thought to be thunder, but afterward
decided that it must come from a waterfall of consider-
able magnitude. Working in the general direction of
the sound over a difficult trail, we came, at noon on
Thursday, October 15, to a large river, and discovered
what must rank as one of the greatest waterfalls in the
world.

‘*‘ The river bursts diagonally through an almost per-
pendicular cliff, which I estimate to be 1,600 feet in
height, breaks into half a dozen separate streams,
which divide and subdivide, spread out into broad,
fanlike expansions, and twist about in such a curious,
corkscrew fashion, that the water at the bottom of the
falls flows in exactly the opposite direction from the
course it holds where it first comes into view.

‘‘ By clinging to bushes and going up the giant creep-
ers hand over hand, we climbed up the cliff until the
aneroid indicated an elevation of more than 500 feet,
but it was impossible to reach the top and learn how
much higher the falls are.”

_ e r—————
Rich Lands in the Far North.

Mr. Tyrell, of the Geological Survey Depar‘ment,
has arrived at Winnipeg, bound for Ottawa, and re-
ports having discovered rich tracts of agricultural and
stock raising country hitherto unknown. He left Sel-
kirk on January 24. From Norway House he de-
scended the Nelson River in a canoe to the Pine River,
ascending it to Wolf River. Again the Nelson was de-
scended for seventy-five miles, until the Brentwood
River was reached, thence down the Grassy River to
the Sturgeon, which brought them to the Saskatche-
wan at Cumberland House. Recently they reached
Prince Albert. Mr. Tyrell says that there are large
areas of rich, cultivable lands west of the  Nelson
River, and though wheat is not grown, simply because
it would be of no value, all varieties of vegetables are
produced in the gardens of the Hudson Bay Company
posts, and prove hardy. Except for the climate, he
declares that that country is as richly blessed as the
famed Red River valley.
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THE TENNESSEE CENTENNIAL EXPOSITION.

Since the Chicago World’s Fair, of 1893, there have
been expositions held somewhere in the United States
every year, with one exception, the California Midwinter
Exposition and the International Cotton States Expo-
sition following each other in quick succession, and
now the present year is to witness what the indomita-
ble energy of a single State can accomplish. Tennessee

PARTHENON FROM COLONNADE.

will hold what will be called the ‘‘Tennessee Centen-
nial and International Exposition ” at Nashville. The
date of the opening of the Exposition is May 1 and that
of the closing October 31. The occasion of the Exposi-
tion is the one hundredth anniversary of the adinission
of Tennessee as a State into the Union. It is very.
creditable that this progressive State should express its
gratitude to the founders of the commonwealth in such
an eminently patriotic manner. Tennessee isthe first
State in the Union to so celebrate the one hundredth
anniversary of her statehood, - and the interest which
has been evinced by all sections of the country shows
that the celebration will be of national importance. It
is not intended to run the Exposition as a nioney mak-
ing scheme, as it is largely prompted by sentiment, and
the grave defects in the management of all the Amnerican
expositions since and including the Chicago World’s
Fair have been carefully guarded against. President
Cleveland has signed the bill appropriating $130,000 for
the erection of a suitable building to contain the gov-
ernment exhibits; so that the success of the Exposition
seems now assured. Many of the Exposition buildings
are already finished and nearly all will be ready to re-
ceive exhibits by March 1; so that there is very little
chance of any delay in the opening of the Exposition.

Shortly after June 1, 1894, a company was organized,-
a charter was secured ‘and stock was issued. Not-

withstanding the fact that the Exposition wasarranged |

for at a time of great financial stringency, the money
necessary to guarantee the success of the Exposition
was forthcoming. As wasthe case with the Chicago
World’s Fair, it was found impossible to finish the
workin time to allow
of opening the Ex-

and lighting has been carried out on approved lines. By
May 1the Park will be all that a perfect climate, a fertile
soil and artistic landscape gardening canmakeit. Inthe
great circle around the center lake is an imposing col-
lection of monumental, though ephemeral, Exposition
buildings. As will be seen by reference to our bird’s
eye view, the ensemble is most imposing; in faect, it
looks like a bit of the Columbian Exposition, set down
under Kkinder skies, in a more
genial climate. In front of the
magnificent reproduction of the
Parthenon, which is the center-
piece of the Exposition, stands a
heroic statue of Pallas Athene,
43 feet high. A little further on
is a reproduction of the famous
bridge of Venice, the Rialto.

The Parthenon, the noblest
example of ancient architecture,
is reproduced exactly, as to out-
ward form and color, and stands
on a considerable elevation. It is
a fireproof structure and is in-
tended to house the art collec-
tions. The light comnes from a
large skylight in the roof, as in
all Greek temples. The largest
building on the grounds is the
Comunerce building, which is at
the left of the Parthenon. Itsdi-
mensions are 500 X 315 feet, the
wings being 130 feet wide. The
height of its central dowme is 175
feet. This building will house

State will be exhibited. The design provides for a
Greek cross with a dome. One wing will be used for
colonial history, another for early times in Tennessee,
the third for Confederate relics, and the fourth for
Federal relics of the late war. The building will, of
course, be made fireproof, owing to the great value of
its contents. The space between the two lakes back
of the Parthenon is devoted to the minerals and for-
estry, the Auditorium, the Horticulture and the Gov-
ernuent buildings. The Minerals and Forestry build-
ing is built in the Roman-Doric style. It measures 400
feet by 125 feet. The building will prove especially
attractive to those who are interested in the wonderful
mineral and timmber resources of the Middle and South-
ern States. In the southern end beautiful marble,
onyx, granite and sandstone specimens will be shown,
while at the northern end will be placed all grades and
kinds of coal and countless varieties of timber. The
Auditorium is colonial in design and Ionic in treat-
ment. The interior of the building is furnished in
hard wood, the seating capacity being 6,000, and the
stage and band pit are ample for all purposes. Above
the colonnades are pleasant balconies for the viewing
of pageants by day and the elaborate electrical and
fireworks displays by night. The tower is 140 feet in
height and affords a magnificent view of the expo-
sition. The Women’s building occupies the corner of
the Exposition grounds, and is designed by a woman,
as the building is devoted entirely to women and
their work. An assemby hall-is provided for meet-
ings under the control of the women’s board. Other
rooms are devoted to the various arts and industries

in which women have been engaged; one section

many of the important exhibits,
both foreign and domestic. Ten-
nessee is a great agricultural
State, producing almost every
crop grown in two zones. Natu-
rally their agricultural exhibit
was given one of the finest build-
ings on the grounds. It mea-
sures 525 X 175 feet. As is the
case with- the other buildings,
the exterior is covered with staff.
The building to the right of the
Agricultural building is the Ma-
chinery building, constructed in
the Doric style. It is of the type
of the famous Propyleum in
Munich, and 1measures 375 X 138
feet. In order that the building

may be pleasant on warm days,
no steam will be admitted, but
the boilers and engines will be
at the power house, which is directly back of the Agri-
cultural building. Simplicity is the feature of the de-
sign selected for the Transportation building, which
is directly opposite the Machinery building, across the
littlelake. A most pleasant effect has been obtained,
without the use of a single column, merely in the
grouping of the mnasses in the proper proportion.

The building has a frontage of 400 feet and a depth
of 125 feet. Next to the Transportation building is
the History building, where the historical relics of the

COMMERCE BUILDING

FROM LAKE.

being devoted to patents taken out by women, another
to books and musical compositions by women, and so
on, to painting, sculpture, cooking, embroidery, edu-
cation, ete.

The Children’s building is one of the unique feat-
ures of the Exposition. It belongsto the children, and
in it various things will be designed and arranged for
their amusement and instruction. The design of the
building is pretty, and fills the interval between

the Administration and the Women’s buildings. The
most interesting
department will be

position on June 1,
1896; so, following
the precedent set by
the World’s Fair, the
grounds were dedi-
cated with appropri-
ate ceremonies on
the anniversary and
the opening of the
Exposition itself was
postponed for one
year.

The selection of a
site for the Exposi-
tion was a happy
one. The old West
Side Park and con-
tiguous property was
secured, the drea
covered being 200
acres. The tract is
a magndificent stretch

of blue grass land
lying within two
miles of the public

that in which the
work of the children
will be exhibited.
Another section will
present whatever is
of interest and use
to the children
gathered from all
over the world. In
the rear of the build-
ing, for the pleasure
of the little visitors,
a park of tame deer
will be kept.

The offices of the
Exposition will be
located in the Ad-
ministration build-
ing, a handsome
structure, erected in
the club house style,
with- hard wood

interior and wide

¥ ER
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square of Nashville.
The ground was im-
proved at once. Two
beautiful lakes were
created, the rolling
surface was terraced,
1,000 trees were
planted and miles of
drives, walks and by-
paths were laid out,
while the drainage

porches. The offices
are furnished with
every convenience.

AUDITORIUM.,
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The United States
Government build-
ing is directly back
of the Auditorium.
It is destined to con-
tain an interesting
exhibit of the various
departments of the
federal government.

Among the other
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buildings are the History building, the Negro build-
ing, Dairy, ete.

Excellent means of transit to and around the grounds
have been provided.

The amusement feature of all world’s fairs has
come to be regarded as a very important one, and in
America this section
is now universally

are divided by law into two classes. Waterways of the
first class must be able to carry boats of 2 meters
draught, and the locks, if there are any, must be able
to pass boats 3850 meters long and 5:20 meters beam.

There are 4,204 kilometers which come up to these

requirements ; all the rest are of the second class. The

success, serving as a novel feature in many parades
and making all its trips without a breakdown or acci-
dent of any kind. At one time it carried one hundred
and four men, this being the entire crew of officersand
men. The car was designed to run slowly through the
street during a procession with its crew marching in
front, on both sides
and in the rear, while

known as the ‘‘ Mid-
way,” in honor of the
Midway Plaisance of
the Chicago Exposi-
tion, but in the Ten-
nessee Exposition a
new name has been
devised for thisinter-
esting center. It is
called ‘*Vanity Fair,”
after the show men-
tioned in ‘* Pilgrim’s
Progress,” which was
seen by Christian in
his journey through
life. In the tri-
angle of the ground
many features
which were attrac-
tive at the World’s
Fair will be in
evidence, as well
as a number of new
shows. The Director
General has, how-
ever, decided that
there shall be no ex-
hibitions which will
be offensive to any
one. Another of the
special features
which add to the
beauty of the
grounds will be what
is known as a
* gourd arbor.” This
will be a long avenue
leading from the
main entrance of the
Auditorium to the
walks of the western part of the park. A light, airy
framework covers the walk, which will be overgrown
with flowers and vines.

Itis, of course, too early as yet to give any idea of
what the exhibits will be, but there is every reason to
believe that they will be so interesting that visitors will
come from every State in the Union, and possibly from
abroad. The foreign commissioner of the Exposition

" spent a long time in Europe, and obtained a large
number of commercial exhibits from abroad. The
chief officers of the Exposition are: Mr. John W.
Thomas, president; Messrs. V. L. Kirkman, W. A. Hen-
derson and John Overton, vice presidents; and Mr.
Charles E. Currey, secretary. The Director General is
Mr. E. C. Lewis. The buildings are under the direc-
tion of Mr. Robert T. Creighton, engineer, and the chief
of the Bureau of Promotion and Publicity is Mr. Herman
Justi, to whom
we are indebt-

PARTHENON AND AUDITORIUM.,

total quantity of freight moved on the rivers and canals
in 1895 was 27,173,904 tons. Of this traffic 32'3 per cent
was stone, brick, lumber, and building materials, 281
per cent was coal, and 7'4 per cent was iron, steel, and
other metallurgical products. These three items make
up 674 per cent of the total. The waterways were
used, as might be expeeted, chiefly for the carriage of
heavy freight, which must be moved at a low cost.
- e« r——————————
A TROLLEY MAN OF WAR.

‘While the comic papers have been cartooning mili-
tary engagements of the future as between portable
forts operating on trolley lines, it has remained for the
enterprising superintendent, W. W. Sargent, of the
Fitchburg & Leominster, Mass., Street Railway to
actually build what to all appearances was a very
formidable fighter. Like the steam locowotive copy

many of the officers
would ride, then dur-
ing a long jump from
town to town, officers
and men would ride
together. The boat,
which is 37 feet long,
was built on a con-
struction car 26 feet
long with 6 foot 6
inch wheel base,
equipped with two
12-A, 30 horse power
Westinghouse mo-
tors. It was con-
structed of sheath-
ing and timber, the
whole being covered
with canvas painted
and varnished. The
hull was painted
white, superstruc-
ture cream, ironwork
bronze, guns, and an-
chor chain black,
sponsons, lifeboats
and turrets white.
It was lighted with
twenty - five incan-
descent lamps. Red
fire was used on
many occasions in

e

the smokestack
which gave it a de-
cided martial ap-

pearance. After cele-
brating the victory,
special parties were
given an opportunity
to enjoy the novelty
'of a ride on the cruiser. A few days ago she was
'disma,ntled and will be erected on a raft at the
pleasure park of the company (Fitchburg & Leo-
minster Street Railway) in early spring. The boat was
designed by naval architect W. W. Lapointe, and was
' constructed at the car house of the Fitchburg & Leo-
minster Street Railway Company, under the direct su-
pervision of its superintendent, W. W. Sargent. We are
indebted for the foregoing particulars and for our en-
graving to the courtesy of the Street Railway Review.

I e ——
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Coal Comnsumption on a Cruiser,

The results of the thirty hours’ coal consumption
trial of the second-class cruiser Juno recently were as
follows : Steam in boilers, 142 pounds per square inch ;
vacuum, port 271, starboard 26:1; revolutions, port
1179, starboard 119; indicated horse power, 4,863;
glving a 1mean
speed of 163

ed for courte-
sies.
French Water-
ways.
According to
an official re-
port recently
issued there
were in France,
at the close of
1895, says the
Engineering
and Mining
Journal, atotal
of 13,751 Kkilo-

meters of in-
terior naviga-
ble waterways,
of which 8,838
kilometers
were rivers,
lakes, and
other natural
channels, and
4,913 kilome-
ters were
canals. The
natural water-
ways include a
number of rivers which have been made navigable
for at least part of their length by dams, locks, or
other artificial works. From 1878 to 1895 there was
an increase of about 15 per cent in the total length
reported, chiefly due to the improvement of rivers.
These channels are under the control of the State, and

— o ey

knotsperhour.
T he amount
of coal used
was1 64pounds
per indicated
horse power
per hour. The
Juno was
taken into the
Channel for a

four hours’
forced draught
trial. The

mean results
recorded were:
Steam in boil-
ers, 149 pounds;
in engines, 151

S e 5 g ’ L
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TROLLEY MAN OF WAR USED IN THE LATE CAMPAIGN,

built at Terre Haute, this new idea is suggestive of
endless possibilities for future occasions of celebrations,
parades, and novel special cars. The cruiser McKin-
ley was operated through the principal streets
of Fitchburg and surrounding towns.during the
late presidential campaign, and was in every way a

© 1897 SCIENTIFIC AMERICAN, INC.

pounds ; vacu-
um, starboard
26 inches, port
266 inches;
revolutions,
Starboard
1498, port
149-3; indicat-
ed horse power,
starboard
4,832, port 4,939
—total, 9,771;
air pressure, 0°92 inch ; speed, 20 knots, or half a knot
in excess of contract. The vessel returned to Devon-
port Harbor, where she will be equipped for sea.

——>

THE Rockefeller steamer Robert Fulton, 440 feet over
all, is the largest steamer on the Great Lakes.
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Notes on Acetylene.

The following notes on acetylene are extracted from
recent technical journals :

A firm of Italian engineers has recently constructed
some small cars which are propelled by motors driven
by acetylene gas. The charge consists of acetylene gas
dissolved in fifteen times its volume of air, and with
this mixture it has been found unnecessary to use
water for cooling the cylinders. The method of ig-
niting the charge has not, however, been made known.
According to the Gaztechniker, the motors maintain a
speed of 600 revolutions throughout a working period
of fifteen hours. The weight is only about 20 1b. ; and
0°'8 brake horse power is developed. The cost of work-
ing is said to be about 12 cents per hour.

At the ordinary monthly meeting of the Newcastle-
on-Tyne and Northern Counties Photographic Associ-
ation, Mr. John Watson read a paper on the use of
acetylene for photographic purposes, which was ad-
mirably illustrated by a demonstration of the use of
acetylene in the lantern. There was a good attend-
ance of members and friends. In his very practical
and interesting remarks, the lecturer considered this
light very suitable for professional men, who, using a
portrait lens, got a fully exposed plate at any time, no
matter what the atmospheric conditions might be,
with an exposure of about four seconds. He contend-
ed that in the very near future acetylene gas will be
largely used for the purpose of lantern illumination.
The light, which at the present time is largely used,
is intensely white, in burning it has no smell, is abso-
lutely safe, and, if not as good as the limelight, is very
nearly so, and when once lit up it requirés no atten-
tion.

Some actual trials have been made on the Swiss rail-
way between Berne and Zurich of lighting by acety-
lene, with the following result: A kilogramme (22 1b.)
of calcium carbide produces about 250 liters (9 cubic
feet) of acetylene gas, the consumption of which is 07
liter (42 cubic inches) per candle power per hour, for
flames varying between 20 and 30 candle power, being
slightly greater for smaller lights. At the present
price of $10 per 10 kilogrammes of calcium carbide, a
cubic meter (35 cubic feet) of acetylene costs 40 cents,
giving the same light as five times the volume of com-
pressed oil gas.

An acetylene gas motor, weighing 9 kilogrammes (20
pounds), giving out a brake power of 62 kilogrammes
(448 foot pounds), and capable of working fifteen hours
without being touched, has, it is stated by the Rivista
Tecnica Italiana, been designed by Sig. Pedrell, of
Parma, who has fitted it to a bicycle.

The method by which M. Raoul Pictet purifies
acetylene is given in a recent issue of the Gas World.
It is based upon the failure of certain chemical reac-
tions when the material is exposed to low temperatures.
At —50° C. (— 58° F.) sulphuric acid does not act upon
acetylene, but it does act upon the impurities usually
found in that gas when made from calcium carbide ;
and therefore the gas, as it is formed from the carbide,
is passed through that acid, which retains the impuri-
ties. The purified acetylene is then more manageable
and more easily liquefied, while its obnoxious odor, its
liability to spontaneous ignition (through the presence
of phosphureted hydrogen), and its action upon
metals are very largely got rid of, while the light pro-
duced is intensely white and bright.

One kilogramme (2'2 pounds) of calecium carbide
should yield about 300 liters (10 cubic feet) of acetylene
gas. A good burner, says I'Electro-chimie, specially de-
signed for this gas, should give an illuminating power
of nearly fifty standard candles, at a pressure of 40
millimeters (13§ inch of water), with a consumption of
30 to 35 liters (about 1 cubic foot) of acetylene per hour;
and some burners made by MM. Ducretet et Dejeune
only consume, under the same conditions, from 11 to
12 liters (mean 038 cubic foot) per hour, while giving a
light of nearly twenty standard candles. Acetic acid
retards the action of water on the calecium carbide,
this effect being all the more marked in proportion to
the quantity of acetic acid contained in the solution.

The specific gravity of acetylene, as compared with
air, is 0-91, and one liter = 16 pints of liquid acetylene
at a temperature of 32° F., weighs 450 grains = 15714
ounces, and is evaporated into 375 times its volume at
the ordinary pressure, 760 millimeters = 29 inches.
Like carbonic acid, when liquefied, acetylene passes
into the state of snow if allowed to escape from the
receiver in which it is liquefied ; and this snow, on
evaporating, lowers the temperature 182° F. At the
temperature of 68° F., the pressure in the receivers con-
taining liquefied acetylene is 42'8 atmospheres = 628
pounds per square inch ; and it becomes 68 atmospheres
= 1,000 pounds per square inch at 986° F. These
pressures are higher if the liquid, at these temperatures,
fills the receiver. On account of these high pressures,
and as this gas is endothermic, the cylinder containing
liquid acetylene must be handled with great care, and
the escape of acetylene at the closing cock of the re-
ceiver, or at the reducer of pressure, is difficult to
avoid. For these reasons the use of liquid acetylene,
says I'Electro-chimie, should be placed under strict
control.

The Oommercial Navies of the World.

The latest edition of the ‘ Repertoire General de la
Marine Marchande,” published by the Bureau Veritas,
contains the usual general summary of the steamships
belonging to the different maritime nations, and meas-
uring 100 tons gross and upward, as also the accus-
tomed list of sailing vessels measuring 50 tons net and
upward, and likewise a list of the smaller vessels
which are classed in the Veritas Register. The follow-
ing table shows the number of steamers of over 100
tons, and the collective gross tonnage belonging to the
sixteen principal maritime nations—that is, whose
aggregate gross steam tonnage surpasses 100,000 tons.

Steamers, Gross tons.
1896. 1896.
Great Britain and colonies.... ........ 5,690 10,245,577
Germany....cceeeveeeee. sevesen . 831 1,860,472
France........ .. coveveeecnconencnnas 53 933,244
761,707
519,315
494,612
844,523
820,794
313,563
277,302
254,269
Denmark .....cceeveiot vivennieennnnns 265 248,773
Sweden......viviiiiiiiiiiriririenee. oo @7 283,777
GTIeeCe..ov.vvrrrsrasimense « « covones 107 144,975
Brazil......cooiiiiiis veeviiiiiiiiieans 314 139,305
Belgium.....ooo voviiinnenvneennn s 66 139,300

Besides the steam tonnage set forth in the above
table, there are 2,667 small steamers (below 100 tons),
measuring altogether 415,069 tons gross. The number
of existing steamers whose measurement is ketween
5,000 and 6,000 tons is 131; between 6,000 and 8,000
tons, 59; those over 8,000 tons, 25, and of these eight
are of more than 10,000 tonnage, viz., the Campania,
Friedrich der Grosse, Georgic, Lucania, New York,
Paris, St. Louis and St. Paul. The general total of
the steamers of over 100 tons is given in the Repertoire
as 11,155, representing 17,089,596 tons gross and 10,761,-
025 tons net. The sailing tonnage is divided among
the principal maritime nations as follows—thirteen
nations possessing sailing tonnage of over 100,000 tons.

Ships. Net tons.

1896. 1896.
Great Britain and colonies............... 8,726 3,267,625
1,358,467
1,176,174
566,973
472,002
363,046
285,665
France.....ceevieeiieennirennnens .1,4% 252,940
GIEECE.....covvernrnneeenncnnnnmeecanes 1,059 246,196
TUrKEY . euerineenernsennnees covennnnes 1,247 241,006
Spain.....ccivieeiiiiiiiniitniinniies 1,115 167,143
Denmark....coeeeenniviiiiiiieniennnnns 795 149,843
Holland]......cooviiivnieniieinniennnnnns 642 139,649

The DMeteor Fell at His Feet.

The remarkable experience of witnessing a meteor
flashing across the firmament, watching it in its course
and seeing the stone drop to earth within a few yards
of where one is standing comes to but few people, yet
such a happening occurred recently to a citizen of
Albina, Oregon, says the Portland Telegraph. It was
shortly after 10:30 p. m. that Mr. Hall started to go to
his lodgings. Reaching the corner of Rodney Avenue,
he was startled by a sudden illumination of the sky
toward the east. Gazing aloft, he saw what at first
he took to be a ball from a ‘Roman candle fired from
some pyrotechnic display incident to the many proces-
sions. As the flaming globe approached, however, it
assumed such size that the Roman candle supposition
was precluded. Nearing the earth, the oncoming ball
of fire could be seen to be bringing with it a trail of
bluish sparks, which left the main body with a peculiar
cracking sound resembling the snapping of charcoal.

Barely missing the roof of a house, the visitant from
the heavens took a long, swooping flight, as though re-
pelled by the-earth’s surface, finally alighting in a bed
of hardpan, burying itself to a depth of some five inches.
The distance from where Mr. Hall was standing to
where the meteor alighted was so slight that he had a
fair view of that portion of the meteor exposed. From
this came a shower of sparks, much the same as though
the component parts of the meteoric visitor contained
a percentage of saltpeter.

Going over to the spot where the fragment of some
heavenly body broken loose in space had alighted, he
found the meteor still at a white heat. Having no
means of handling it, he informed some people there of
the phenomenon he had witnessed.

Hall and two other men then returned to the lot.
On the way an empty lard kettle was picked up, and
reaching the spot an attempt was made to scoop the
fragment of a disintegrated planet into this plebeian
receptacle. The piece of the meteor, on being moved,
emitted fumes so pungent and nauseous as to drive the
meteor hunters away. After waiting some minutes for
the stone to cool, the party again tried to get it into the
kettle, but were again driven back by the odor of the
gases. A third attempt was, however, successful, and
the meteor was borne back to Turner’s.

The piece isof an irregular shape, much resembling
a lump of hard clay that had broken loose from a cut
and rolled to the roadbed below,
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Science Notes,

Dr. Nansen has ordered a yacht of about twenty tons
burden and intends to continue his studies on the coast
of Norway and Spitzbergen with it.

Mr. William Crookes, F.R.S., who has been experiment-
ing with the alleged new element ‘‘lucium ” has arrived
at the conclusion that it isnot an elemental substance
at all, but simply impure yttrium.

A recently discovered mountain lake on the island of
Fernando Po is situated at an altitude of 1,330 meters
and is 1,170 meters long and 800 meters wide. High
mountains surround the lake and a waterfall leaps
into it, but there is no visible outlet. —Prometheus.

A new lamp shade invented by A.Von Kozlowski, says
the Gcowerbe Zeitung, Vienna, is made hollow, to be
filled with a suitable liquid, such as a very dilutesolu-
tion of sulphate of copper with a slight addition of
ammonia. This shade absorbs the heat and reflects the
light, at the same time giving it an agreeable color.

According to the Comptes Rendus, there has been
considerable interest in scientific balloon exploration
recently in France. A number of captive balloons were
sent up from different stations in the night between
November 13 and 14, and at the same time free balloons
ascended from other stations. The free balloon sent off
from Paris rose to the height of 15,000 meters, and re-
corded a temperature of —60° C,

‘When the Cornell scientific party was in Greenland
last summer an extensive collection of botanical speci-
mens was made, but asnearly all the species were new
to the collectors, it was not known how valuable the col-
lection was. As it turns out, practically all are rare
and valuable. As there are many duplicates, the Na-
tional Museum at Washington and the museums of
various universities will be enriched as well as that at
Cornell. There are in the collection specimens of full
grown forest trees less than three inches in height.

Prof. Wm. P. Blake, Director of the Arizona School of
Mines, reports, says the Engineering and Mining Jour-
nal, the occurrence of wolframite, or tungstate of iron,
at several localities in the southern part of Pima
County, Ariz., specially in the Arivica mining district,
where it isassociated with gold-bearing quartz. Thisoc-
currence of an ore of tungsten in auriferous quartz veins
is rare and unusual, but has been before noted by Prof.
Blake at Murray, Idaho, where there is a vein of tung-
state of lime, or the species scheelite, alongside of a gold-
bearing quartz vein.

The coldest region on earth is the country around
Werchojansk, in Siberia, says Prometheus, where the
thermometer sometimes falls below 68° Centigrade be-
low zero (90° Fahrenheit below zero). The average
temperature of January is 49° Fahrenheit below zero.
Notwithstanding this rough climate, more than 10,000
people inhabit that region. As the air is generally
calm and dry in winter, the cold is not felt very much.
The variations of the temperature within twenty-four
hours are very great in summer ; in May, for instance,
the thermometer will sometimes rise to 85° Fahrenheit
during the day and fall to freezing point at night.

An apparatus for testing the durability of bicycle
wheels described in Uhland’s Wochenschrift consists
of a frame receiving the bicycle wheel and weights cor-
responding to the average weight of a rider. The
wheel to be tested rests with its tire on a large pul-
ley rotated by machinery, and the pulley has on its
rim a series of projections of various width and height.
The wheel thus strikes the projections and is subjected
to the same strain as when striking obstacles on the
road. The test is continued for about twelve hours,
the pulley being rotated at such a rate of speed as to
give the wheel a number of revolutions corresponding
to a travel of about 170 miles.

Some months ago an article in the Home Journal
urged the importance of some systematic effort to fam-
iliarize the public with the distinguishing characteris-
tics of the different varieties of mushrooms. Now a
society for the study of this subject has been organized
in Philadelphia. It will meet every two weeks, and
members will read paperson such topics as ‘‘ Mush-
rooms That Have Helped Me.” The organizers say
that there are about two hundred and thirty-five edible
kinds of mushrooms to be found around Philadelphia,
and that tons of the delicious food go to waste, simply
because people have a horror of what are known as
toadstools, though the really poisonous varieties are
few.

Cazal and Catrin (Annales de I'Institut Pasteur, ix,
12 ; Centralblatt fir innere Medicin, December 12, 1896)
have investigated from the bacteriological standpoint
the question of how far books are capable of convey-
ing disease. A book from a hospital circulating li-
brary was found to contain a number of saprophytes,
and in addition afew pathogenic germs, staphylococei
and the Bacillus subtilis. Even a new book, fresh
from the publisher, was not sterile, but showed only
harmless bacteria. The authors infected several books
with known pathogenic species, and a few days later
implanted bits of ‘the leaves in culture media. The
streptococcus, the pneumococcus, and the diphtheria
bacillus were thus found to be communicable by books,
but the typhoid organism and the tubercle bacillus
gave negative results,
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Progress in American Tea Culture.
BY GEORGE ETHELBERT WALSH.

The prospects of making tea an American product
would be poor indeed if it were not for the energy and
perseverance of Dr. Charles U. Shepard, who has
spent a good part of his life in experimenting with tea
plants on his Pinehurst farm in South Carolina, and
whose annual crop of leaves creates a little sensationin
that branch of the commercial world which deals in
imported teas. The success of the Pinehurst tea gar-
dens is made more important in view of the floods of
cheap, inferior teas that have been imported into this
country to the detriment of the trade since the tariff
was reduced: for the sole aim of the owner of the Pine-
hurst farm is to produce a quality of tea that will com-
mand the highest prices in the market. In his own
words, ‘‘Asiatic cheap labor, at six to eleven cents daily
wages, precludes competition in the inferior sorts.”

In 1892 the first crop of tea ever raised in this coun-
try was cured and sold in our own markets, but the
total product did not exceed 150 pounds, as only the
small and tender leaves were picked. Since then the
crop has steadily increased, and the prices realized for
the Pinehurst tea have exceeded $5 per pound. The
yield of the tea plants has proved as high as that of
the best Indian gardens of the same age, and the rate
of production at Pinehurst has averaged 250 to 500
pounds from every garden of 1,500 plants. This rate
could be greatly increased if the large leaves were
picked, but the small, young leaves are the only ones
suitable for the manufacture of the high grade teas.

The original tea plants of the Pinehurst farm were
planted in the old gardens near Suminerville, South
Carolina, before the war, and they were neglected for
nearly twenty years thereafter, growing wild in clumps
and thickets in spite of their uncongenial surround-
ings. Dr. Shepard obtained possession of the gardens,
and while some of the plants were transferred to better
situations and soil, many were left standing in their
original locations. From these early planted shrubs
the present Pinehurst crop wasraised. At the same
time the owner obtained consignments of seed from
our consuls in China. These have obtained a good age
now, and the plants are vigorous growers. A great
part of the deterioration of the tea plant in China has
been the result of neglect, and consequently the shrubs
from similar seeds planted at Pinehurst have produced
finer foliage than those in China. This improvement
in the Chinese tea plants through careful cultivation
has been one of the most encouraging features of the
work at the South Carolina garden.

But most of the crop heretofore gathered in this
country has been of the Assam hybrid plants. The
true Assam tree is a vigorous grower, with leaves seven
or eight inches long and three inches broad, capable of
producing twenty-five crops of young leaves in a
season, but cold interferes with the proper develop-
ment of this variety, and it cannot be profitably grown
outside of a small part of British India. In its natu-
ral, unpruned state the plants frequently attain a
height of thirty or more feet. Intermediate between
this large tea plant and the small Chinese variety,
there are many kinds that have resulted from hybridi-
zation. These hybrids represent good and bad teas,
with all the possible modifications between the two
extremes. In gardens where hybrid seeds are planted
indiscriminately, both the broad and narrow leaves
are found, and also inferior and extra fine tea leaves.

In experimenting with tea growing in this country,
the question of varieties early occupied the attention of
Dr. Shepard, and it required considerable study and
comparison of data to ascertain just what results might
be expected from the leading plants of China and Cey-
lon. A comparison of the records of the climate of
Charleston, a short distance from Pinehurst, and those
of other tea-growing countries over a period of ten
years, showed that it was not an impossible thing to
raise tea in parts of South Carolina. The mean yearly
climate was about the same as that of the upper stations
of Ceylon, but much warmer than in Japan. The win-
ter season in Upper Ceylon, however, rarely brought ice,
while at Pinehurst its appearance is nothing unusual.
In Japan frost and ice are common. The rainfall in
Ceylon is much greater than in either Pinehurst or Ja-
pan. From these observations, it is apparent that
South Carolina has too little rainfall and too great
extremes of climate to produce the finest tender varie-
ties of Ceylon tea. Artificial irrigation partly supplies
the first deficiency, and the protection of the tea gar-
dens by windbreaks made of trees helps to offset the
second disadvantage.

The tea fields of Japan, which more closely resemble
those of South Carolina than any other, send us annual-
ly 50,000,000 pounds of tea. The Ceylon and India tea
growths are not so popular in this country, as the leaves
are strong, and delicate and light infusions are preferred
here. Carefully selected Indian and Ceylon seeds are ex-
pensive when brought to this country, but when they
once become established they are vigorous growers. The
cost of eighty pounds of the seeds delivered in thiscoun-
try averages abouat $50, but as only about one-fourth of
them are good for anything when they arrive here, the
st is much greater than appears at first. Many of

the seeds sent here do not represent the varieties that
are claimed for them, and this is another source of wor-
ry and disappointment. Of the many pounds of seed
imported for the Pinehurst farm, only very few have
yielded satisfactory results, and now more reliance is
placed upon the cuttings for propagation than upon
theimported seeds. The gardensare so well established
that there is ample stock on hand for increasing the
number of plants from cuttings.

During the few severe winters we have had, the tea
plants at the Pinehurst farm have suffered more or less,
but the number actually killed is not great enough to
discourage any one embarking upon the enterprise,
The winter of 1892-93 was severe enough to kill a few of
the tea plants, and to impair the vigor of others. The
winter of 1894-95 was another severe test of the plants.

The experiences so far seein to point to the conclusion
that tea plants can be raised at a profit in South Caro-
lina either from seed or from cuttings, and that the
Chinese and Japanese sorts are better adapted to the
climate than the India or Ceylon teas, aithough many
of the Assam hybrids develop into tolerably luxuriant
plants. The crop must of necessity be of a high order,
and to accomy lish this only the young leaves ‘can be
picked. The juestion of profit, however, is not set-
tled when good plants and leaves have been produced.
The cost of picking and curing the leaves is much
higher than in China, Japan, India or Ceylon, and
herein lies the real difference between the industry in
this country and the Oriental lands. A high tariff on

‘| tea would prevent the importation of many of the in-

ferior grades now brought into this country, and inei-
dentally it might help tea growing in the South. But
better than this would be the invention of machinery
for reducing the cost of picking and curing. The sub-
stitution of machinery for manual labor would imme-
diately bring into existence a considerable industry in
tea raising.

The industry at present is not attractive to the
average farmer, for a tea garden of only a few hun-
dred acres would involve the expenditure of considera-
ble money, with no prospects of getting any profits
back inside of five or six years. If a central curing
factory could be established in the best tea growing dis-
tricts, it might be possible to induce farmers to culti-
vate ten or twenty acres of tea plants as an investment
for the future. Even with the present prices paid for
Jabor in the South, the best quality of teas can be
raised at a good profit, or at least, this has been the
case for several years on the Pinehurst farm. The
picking is the most expensive work, but, while long and
tedious, it is not arduous labor, and women and chil-
dren can do it equally as satisfactory as men,

—_—— - ————
The Formation of Natural Bridges.*

Prominent among the rock formations which have
attracted the attention of student and sightseer alike
are the arches of solid stone spanning deep chasms and
forming an unbroken union between massive cliffs on
either side. Were they more common, they would be,
perhaps, less noted ; but so far, very few of them have
been brought to public notice, and it is probable they
are of rare occurrence. The opinion has been advanced
by some geologists that natural bridges are the remains
of former caverns. It frequently happens that the
roof of an underground chamber approaches so near to
the surface of the earth as to be unable to support the
weight of rock and soil above it ; consequently it gives
way, forming a sink hole. If this process continues a
sufficient length of time, the entire roof will fall in and
the cavern become an open ravine. Sometimes, how-
ever, one portion of the roof may be so thick or so
strong as to hold its position after all that part to
either side of it has disappeared ; and this fragment
which remains constitutes what is known by the name
of a ‘‘natural bridge.” While this theory is simple
and may be correct in regard to some of these forma-
tions, it is clearly erroneous when applied to others.
Caverns are usually very tortuous, seldom preserving
the same direction or level for any considerable dis-
tance, and there are very few whose shape is such that
they could under any circumstances be converted into
open ravines. Still, such do exist ; and the above theo-
ry is satisfactory concerning bridges found under such
conditions. But there are at least three other varieties
of these formations for which it cannot account; and
for each of them a separate explanation is necessary.

As a type of the first class may be taken the most
famous and perhaps the largest natural bridge in the
world ; namely, that in the Shenandoah Valley of Vir-
ginia which gives its name—Rockbridge—to the county
in whieh it is found. In this instance, the strata ter-
minate at the river hills on one side, and rise to the
surface of the ground beyond the bridge on the other
Water sinking into the earth sought an outlet toward
the James River by following the lines of separation
between the strata; and dissolving the limestone
through which it flowed, produced a tunnel or under-
| ground passage open at both ends. The upper strata
were much less affected by this erosion than the lower ;
for a smaller amount of water made its way into them,

* Popular Science News.
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besides which they were, from their position, com-
pressed and hardened and thus better enabled to resist
the destructive process. When this passage became
well defined the wear was almost entirely at the bottom
and ends; the central portion suffering no further
change except that resulting from atmospheric agen-
cies. Nocave has ever been discovered whose ramifica-
tions bear the slightest resemblance to those produced
by surface drainage, nor one in which the various
branches from a central chamber lead, without excep-
tion, to the surface of the ground at different points.
In Hardy County, West Virginia, a considerable stream,
known as Lost River, completely disappears within a
few rods, the water sinking between the strata of a
syncline and reappearing on the other side of the
wountain in a number of great springs whose united
waters form the Cacapon River. The rock is a hard,
compact shale or slate; if it were limestone or other
mineral soluble in water, there would be at this point
a tunnel two miles long. Probably in this manner was
formed. the tunnel in Scott County, Virginia, through
which a public road once ran, and which is now utilized
by a railway company.

The tunnel and natural bridges of Carter County,
Kentucky, which may serve as a type of the second
class, had their beginning and development in a some-
what different manner, by reason of the difference in
the geological conditions. Here the surface rock is a
very hard carboniferous limestone, passing by a con-
tinually increasing admixture of quartz sand into a
typical sandstone below. Assoon as a depth is reached
at which the sand becomes appreciable in amount,
false or cross bedding is very marked. Water passing
through the upper layers dissolved more or less of the
lime which acts as a cement for this sandy material,
and when an outlet was once made below, the disinte-
gration proceeded rapidly, until the nearly pure sand
rock at the bottom was reached. In this way have
been created two bridges, each surpassing in some
respects that of Virginia, and a tunnel several hundred
yards in length. Riffles and shallows, alternating with
deep pools, are common in the streams of this region ;
but there are no underlying strata, at least none at
present within reach, through which other streams
may burrow. Four large caves in the vicinity have
been thoroughly explored ; and there is no point in
any one of them where it would be possible for a bridge
to form having any resemblance to those existing. The
only similarity in the formation of the two phenomena
is that both are results of underground drainage : and
in none of them could the causes that have produced
the one class have given rise to the other.

The third class which remains to be explained may
be found in the massive, bedded limestone of the devo-
nian and subecarboniferous deposits, better known in
various localities as the ‘‘mountain,” *cliff,” or ‘‘cav-
ern” limestone. Such stone, being formed under the
ocean, must contain a large amount of water ; when it
is elevated above the sea level, this water drains away,
and the stone must shrink, just as green wood does
when it is seasoned. In this way are formed seams, or
‘“joints” as they are called, which extend for a con-
siderable distance downward, sometimes almost verti-
cal. Surface water finding its way into these gradually
enlarges them, forming sink holes or ‘‘natural wells.”
Under ordinary circumstances, this water will continue
to make its way downward, forming a cave, or it will
reappear at different places in the shape of springs.
If, however, there should be a stream or a deep ravine
in the immediate vicinity, the water may reach this by
following the lines of separation in or between the
strata ; and by constantly enlarging the passage thus
made, it may form in time a ravine whose sides are
united by the higher beds of the rocks through which
it has bored its way. The famous ‘“arched rock” at
Mackinac Island may be taken as a type of bridges
formed in this manner. Near the Kentucky caves
above mentioned is a natural bridge formed somewhat
in the manner as thoselast deseribed ; but the rock in
which it occurs is a sandstone instead of a limestone.
Several yards back from the brink of a precipice is a
vertical crevice in ground which is dry except immedi-
ately after a rainfall. Storm water, flowing into this
and reaching the surface again near the foot of the
bluff, has eroded the stone until it now presents an
archresembling that of Mackinac, but much larger in
all its dimensions.

O
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Counting Blood Corpuscles.

Dr. Judson Daland, of Philadelphia, has invented an
instrument for counting blood corpuscles, according to
the Physician and Surgeon. It works on the centrifu-
gal force principle, and accomplishes the measurement
by means of comparative bulks. A quantity of blood
is placed in a finely graduated tube and the latter re-
volved at a speed of about 1,000 revolutions a minute.
The corpuscles divide by force of gravity, and form on
the side of the tube in easily traceable divisions of red
corpuscles, white corpuscles, and serum. The new
method permits of larger, and consequently -more re-
presentative quantitatives being used in experiment-
ing, besides doing away with actual microscopic count-
ing.—New York Medical Times.
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MANUFACTURE OF PAPIER MACHE BUSTS.

The illustrations accompanying this subject repre-
sent the manufacture of papier maché busts nsed
principally by clothiers, milliners, ete., for show
purposes. The busts are generally fastened over the
top of wire frames made the same shape and size of a
man or child, over which suits of clothing are placed to
show the quality and style of the material. The
material used for these busts is composed of a mixture
of carpet paper, or felt, whiting, glue, linseed oil,
and shellac, the material being stirred and mixed
together with water to about the consistency of
dough, and then rolled into sheets and pressed into
plaster of Paris moulds. The first operation in the
manufacture of these busts is the making of a clay
model. A frame is first formed of pieces of wood

The plaster of Paris is then poured all over the section
by means of a large spoon, to the thickness of an inch,
and left to set for about five or ten minutes. After
setting, the clay strip is taken off, the model turned
over, the plaster of Paris joint of the front cast oiled,
and the back then plastered over in the samne manner
as before. After the back section has set, the two
parts are then removed from the clay model. Another
cast is then made of the interior of the plaster cast,which
forms a duplicate cast of the original clay model. The
plaster duplicate, when set, is then taken out of the
jacket and seraped and smoothed into'a perfect work-
ing model. A cast of this model is then made in small

sections, a strip as before being placed on the model,
spacing off the section to be cast. -

After the small section has been cast and set, the

made about the same size and shape of a head and
bust. The frame is supported in an upright position
by means of a circular iron rod running up through
the center, it being fastened securely to the top piece
of the frame by means of iron nuts. The model maker
then plasters the clay roughly over the framework to
the depth of about an inch, and then with his tools
forms out the features. The tools are"made of steel
and are curved and slightly spoon shaped at the ends.
It requires about one week to form a life size model,
about twenty pounds of clay being used for the
operation. After drying for one day, it is then ready to
have a cast taken from it. The cast is made of plaster
of Paris in two sections, the front, or face, being
formed first. A strip of clay about one inch in thick-
ness is first placed all around the clay head, as a
dividing line between the front and the back section.

MANUFACTURE OF PAPIER MACHE BUSTS.

clay strip is removed and placed again in position
for the adjoining section. This operation is contin-
ued in the same manner until the entire head is cast.
Some of these heads are composed of about twenty-five
pieces, it requiring about two days to.'perform the
operation. When the casting is completed over each
half a plaster of Paris mantle or jacket is then cast
over the sections, from about three-fourths to one inch
in thickness, the operationftakingjabout 114 hours. The
plaster jacket is allowed to set for about ten minutes.
The sections or parts are then taken out of the jacket
and dried thoroughly for about twenty-four hours and
then shellacked. They are then put in place again as
before and are ready for the papier maché. The ingre-
dients forming the papier maché are mixed with cold
water into a pulpy mass like dough. A quantity of
the material when ready is placed on a marble slab

I
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about three feet in length and two feet in width, and
rolled out in sheets ranging from 12 X 15 inches in
width to about 1522 inches in length and about from
three-sixteenths to one-fourth of an inch in thickness.
The operator, when the sheet is rolled out, places it
while wet into the mould. The material is then pressed
into the form by hand, the operation taking about one-
half hour. After the papier maché is pressed into place,
the overlapping edges are trimmed off with a knife and
the moulds laid away on shelves to dry for about fifteen
hours. After drying, the two mould sections are put
together and the two papier maché joints fastened to-
gether by pressing a little of the wet material along the
joints on the interior, after which the mould is left to
dry again for twenty-four hours. When the joints are
thoroughly dry the papier maché head is taken out and
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sandpapered and painted. The head is smoothed off
by rubbing over the surface No. 2 and No. 8 sandpa-
per, after which the head is given a coat of bluish white
oil paint and then two coats of flesh color. The eyes,
hair, lips, etc., are painted with tube colors. The
sketches were taken from the plant of H. A. Buchholz,
New York City.
_— e r—

THE supreme court of Italy has recently decided that
the original manufacturers of phenacetin are entitled
to the exclusive use of the name ‘ phenacetin,” al-
though said name is now in common use. The ground
given is that phenacetin, although not a purely fanci-
ful designation, is not the proper and official chemical
name of the substance, and that the original manufac-
turers were the first to adopt the name phenacetin.—

© 1897 SCIENTIFIC AMERICAN, INC.

La Propriété Industrielle.



Janvary 16, 1897.]

Scientific American,

41

THE RENO INCLINED ELEVATOR.

The accompanying engraving shows the working of a
new style of elevator which is being put to a practical
test by the trustees of the Brooklyn Bridge. It is the
invention of Mr. Jesse W. Reno, who, by way of in-
troducing it to public and official notice, erected this
same machine at Coney Island last September, where
it carried over 75,000 people. The present test is being
made at the New York end of the bridge, and, as will
be seen from the engraving, the elevator is placed to
the right of one of the stairways that lead to the station
platform. The belt, or movable flooring, has an incli-
nation of 25 degrees, the vertical lift being 7 feet, and
it travels at the speed of 80 feet per minute.

Broadly stated, the device is an inclined belt con-
veyor, similar in its action to those which are used for
raising baggage from a steamer’s deck to the dock
level. It consists of an endless belt, made up of trans-
verse cast iron slats, which are 4 inches wide and 20
inches long, or sufficient to extend across the full width
of the elevator. The top surface of the slats is pro-
vided with thin projecting parallel ribs, one inch in
depth, which are spaced 1l inches apart and extend
across the full width of the slat. When the slats are
linked together to form a continuous belt, these ribs
form continuous parallel lines, and as they are dished
on their upper edges, they present a good foothold for
the passengers. The slats are linked together at their
ends, where they are provided with small wheels which
roll upon the top flanges of two parallel inclined
I beams. The weight of the passengers is thus carried
directly by these beams, which serve to keep the floor-
ing in true level. At each end the belt passes over a
pair of sprocket wheels, the upper of which is carried
on a driving shaft which is operated through worm
gearing by the four horse power electric motor shown
below the elevator.

Perhaps the most novel and ingenious feature is the
provision which is made for connecting the movable
with the stationary flooring. This is accomplished by
finishing off the stationary floor line with steel comb
shaped landings, which will be seen in the engraving
at the foot of the elevator. The teeth of the comb
project forward and upward between the above-men-
tioned ribs on the slats just where the belt leaves the
lower sprocket wheels. These ribs keep rising between
the teeth of the comb and so tend to lift the foot of the
passenger and carry him along. As a matter of fact,
the passenger naturally takes a step over the comb
onto the moving floor. At the top of the elevator the
ribs disappear below the comb landing, leaving the
foot resting upon the stationary floor. How cleanly
this transfer is effected is shown by the fact that a
bundle of waste thrown upon the elevator is carried up
and deposited upon the top landing.

The present elevator is of single width and is pro-
vided with one hand rail,
which consists of an end- r

| ics, the greatest discovery in chemistry, and the great-
est discovery in physiology or medicine. The fourth
prize will be for the most notable literary contribution
on physiology or medicine, and the fifth for the great-
est achievement for the promotion of peace. The com-
petition for these prizes will be open to the world. It
is estimated that the fund will amount to nearly
$10,000,000.
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A NEW OIL SEPARATOR.

A recently patented device for separating the oil from
the water of the exhaust steam of an engine is shown in
the accompanying illustration, as it may be used in
connection with the heater or condenser ordinarily em-
ployed. The exhaust pipe from the engine is tapped

P

SEPARATING THE OIL AND WATER OF THE
EXHATUST.

into an external chamber of the heater, as shown at
the right in the engraving, there being upper and lower
openings into the heater from the chamber, and a pipe
leading from the lower part of the chamber to the sepa-
rator. The exhaust, striking the outer surface of the
heater casing, will be somewhat condensed, and the
water of condensation and the oil it contains will pass
through the lower pipe to the separator. The latter

rests a bottomless cone-shaped can, there being small
notches in the lower edge of the wall of the can, afford-
ing passageways from its interior to the outside, and
by means of an elbow pipe connection, the water of con-
densation is discharged at about the center of the can.
A pipe in which is an upwardly projecting air vent

consists of a flat bottomed tank, in the center of which-

tom of the tank, and this pipe is connected near its
upper end with an elbow pipe leading to a discharge
connection. As may be readily seen, the oil in the
water of condensation will naturally rise from the point
of discharge within the cone-shaped can, more or less
filling the top portion of the can, from which it may be
drawn off by means of the faucet, while the water will
pass downwardly and into the space surrounding the
can, rising in the tank and in the pipe at one side until
it reachesthe level of the discharge connection near the
top, the pressure of water within the tank, outside of
the can, being always sufficient to force out the oil
when the oil delivery faucet is opened. The relative
height of the oil and water is always indicated by the
gage, and the tank may be at any time emptied by
means of a faucet near its bottom.

Vegetarianism—Its Ef'ect Upon Nations.

In a recent communication to the Société d’Ethno-
graphie, in Paris, M. Verrier treated of vegetarianism
from the point of view of its moral and intellectual
effect upon the nations who, either from choice or
necessity, are to be classed as abstainers from animal
food. While fully recognizing the dangers of a too
abundant meat diet, as well as the advantages of
purely vegetable nourishment, the speaker neverthe-
less felt constrained to come to the conclusion that
nature intended man to be carnivorous. The physical
constitution of the human race is so ordered that to
insure the development of their higher qualities its
members are of necessity compelled to become to a cer-
tain extent meat eaters. The attributes that make for
dominion and progress are but imperfectly present
among the eschewers of animal food, and hence vege-
tarianism causes the downfall of dynasties and leads to
the enslavement of peoples. If, continued M. Verrier,
the Hindoos, instead of following an absolutely vege-
table regimen, had made use of meat in a rational man-
ner, perhaps the British might not have found their
subjugation such an easy matter. His argument was
equally applicable to the Irish, who lived exclusively
upon potatoes. As for the Japanese, with whom rice
was formerly the staple food, the energetic nature of
this people could not be cited in subversion of the rule
laid down in his thesis. The reawakening of the con-
querors at Port Arthur and the Yalu River was coinci-
dent with the establishment of a trade in butcher’s
meat throughout their archipelago.—Lancet.

—_————re—
Danger from Steel Buildings.

The true danger to be apprehended in regard to the
modern office buildings of mixed steel and masonry
construction is from rust. No one knows exactly how
the metal in such structures is going to behave, for the
reason that such combinations have never before been
exposed in the same manner to the action of the
elements. We know that
iron buried in the heart of

less chain, which is driven |
by a sprocket wheel on the
main driving shaft, at the
same speed as the moving
floor. It passes over two
sprockets placed at a suit-
able height at each end of
the elevator. The chain
slides on a flat bar carried
on stanchions, and it is
kept in place by project-
ing pins at each link, which
slide beneath projecting
flanges formed on each side
of the bar. A strip of
leather covers the chain,
and upon this is placed a
thick rubber covering,
which is riveted to the
chain and extends down
on each side of it, thus
forming a goed hand rail.
The capacity of an ele-
vator 20 inches wide is 3,000
persons per hour; and
every 20 inches additional
width will accommodate
another 3,000. It is esti-
mated that ten to twelve
feet width would accom-
modate the 15,000 people
per hour that cross the
bridge in the busiest hours
of travel.
————
Nobel’'s Gift to Science,

thick stone walls, laid in
line mortar, has remained
unchanged for seven or
eight centuries, presuma-
bly through the alkalinity
of the lime, which has been
known for ages as a pow-
erful preventive of rust.
Our high buildings are,
however, built with cement
instead of lime, and not
much is known in regard
to the action of cement on
iron. Chemically, cement
is much less alkaline than
lime, and as it is insoluble
in water, what alkalinity it
possesses can hardly have
much chemical effect on
themetal. Itsinsolubility,
however, makes walls built
with it more impervious to
water than those built with
lime, and, if the steel struec-
ture is well grouted with
cement, as is custowmary,
there is reason to suppose
that the metal, guarded
from moisture by its im-
pervious sheath, which, if
it does not contribute al-
kali, at least contains no
acid, may last uninjured
for a very long period.
Such experience as is avail-
able confirms this view, and

SehNY,

A dispatch from Stock-
holm, dated January 2,
states that under the
terms of his will the property left by Alfred Nobel,
the Swedish engineer and chemist, for a fund for
the advancement of science will be realized upon,
and the interest on the money will be divided equally
into five prizes, to be awarded annually. Three of
the prizes will be for the greatest discovery in phys-

RENO INCLINED ELEVATOR AT THE BROOKLYN BRIDGE.

leads from the top of the can to a faucet at the outside
of the tank, and the interior of this pipe is connected
with a glass gage whose lower end is connected with
the interior of the tank near the bottom. Secured
within the tank at the opposite side is a vertical, open-
ended pipe, whose lower end reaches nearly to the bot-
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although architects will
watch with great anxiety
for any signs of deterior-
ation of metallic structures used in the new manner,
as an indication which may assist in devising pre-
cautions against such action in future, they have
certainly neither forgotten nor neglected anything that
the present condition of knowledge affords in the way
of information on the subject.—American Architect,
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Inventious,
MANY LITTLE THINGS WHICH HAVE MADE
PATENTEES RICH.

It isnoticeable, remarks a Washington correspondent,
that most of the big fortunes earned through patents
have been gained by small things, such as would not
be considered important by the casual observer. A
country lass was made independent for life by the
simple idea which is represented by the pasteboard
compartment tray for packing eggs. She had to put
up a great many eggs for market, and the loss by
breakage was a serious matter. So she hit upon the
notion of providing a separate compartment for each
egg. and, inasmuch as pasteboard was cheap and the
trays could easily be returned with the boxes that con-
tained them, the problem was solved. It is a fact that
people in rural parts invent few- things. It was a
Maine farmer, however, who patented copper tips for
shoes, and it is reckoned that they were worth about
half a million dollars to him. He had several boys
who kicked out the toes of their shoes, and he found
that copper tips made them last three times as long.
Hence the idea.

One of the most successful inventors of small things
was Crandall. He patented several puzzles that made
money, but ‘‘ Pigs in Clover” was his great hit in this
line. At one time he was engaged in the business of
making croquet sets. the lawn gaine being then at the
height of its popularity. He devised a method of con-
structing the boxes, so that the parts were held to-
gether by groove and tongue fastenings instead of nails.
One night he took home some of the waste pieces to
his little girl, who was sick. She found such delight in
playing with them and putting them together that her
father conceived the idea of making similar blocks for
the amusement of children. Such was the evolution of
the well known Crandall building blocks.

Another very profitable toy was the invention of a
bedridden boy. This was ‘‘ Dancing Jim Crow,” which
for a long time was the rage. It issaid to have yielded
$75,000 in the first year it came out. By a simple bit of
mechanism a darky was made to dance on a box.
The celebrated ‘* Fifteen Puzzle” was never patented ;
several inventors claimed to have originated it, and
fortunes were gained by the sale of it. Most famous of
all patented toys was the ‘‘return ball.” ‘It was sold
for a cent, with rubber string and brass finger ring;
yet the profit ran up to an enormous sum. The chame-
leon top and walking alligator brought fortunes to pat-
entees. The roller skate was another very profitable
invention, though it did not begin to make money
until the patent had nearly run out, when the craze
calne. i

Hundreds of thousands of dollars have been made by
Dennison out of his shipping tags. The idea consists
simply in a little ring of cardboard that re-enforces the
tying hole and prevents the string from tearing out. A
lot of money has been earned by the little brass clip fas-
tening, patented a few years ago, by which sheets of
paper are held together. Yet itis an exact copy of a
contrivance in bronze that was used by the Romans
more than twenty centuries ago. In fact, there are not
a few modern inventions which are in reality merely
reproductions of antique contrivances. One of these
is the safety pin, which was commonly employed by
the women of ancient Rome to fasten their dresses.
Among the most profitable patents have been various
little devices having relation to women’s costume, such
as the perspiration proof shield of rubber, the idea of
substituting the quills of chicken and turkey feathers
for whalebone in corsets, and the suspender garter.
The last was sold outright for $50,000.

The ball and socket glove fastener is a Frenchman’s
idea, and it has made him rich. Another successful
invention is the double ball clasp for pocketbooks and
handbags. Itissaid that nosort of eclasp can be popular
unless it makes a noise when it catches. Only a -few
years ago alucky man thought of putting a couple of
little strips of cork on the nose pieces of eyeglasses to
make them more comfortable. Nearly all eyeglasses
nowadays have this improvement, and every pair pays
a royalty to the inventor. The latest of the very pro-
fitable small inventions is the tin cap for beer bottles,
which is taking the place of corks. It is cheaper than
the cork, more convenient and keeps the beer better.
Metal lemon squeezers are undesirable, because the
juice of the fruit acts upon the metal and makes a poi-
son. Not long ago somebody thought of making lemon
squeezers of glass, and the idea was worth just $50,000
to him.

Tin cansare now made sothat they can be opened
by simply striking the top with a smart blow. As
soon as he learned of the invention, Armour, the Chi-
cago packer, ordered 500,000 of the cans, and the invent-
or is already independently wealthy. The automatic
inkstand, which keeps an equal supply of ink always
ready for the pen, is said to have earned $200,000. The
‘‘shading pen” has earned a sumn even larger. Shoe
buttons are no longer sewn on, but are applied with a
metal fastener. This idea has been worth a big for-
tune. A new contrivance that promises to be very
profitable is a whistle for bicycles, made on the prin-
ciple of the siren fog whistle. There was $500,000 in the

Fortunate

wooden shoe peg, but the inventor went insane just
as wealth was pouring in upon him. Another gold
producing patent was the inverted glass bell placed
over gas jets to protect ceilings. Great sumns have
been earned by the rubber pencil tip, barbed wire for
fences, and a contrivance for shaving ice. A ‘“‘hump?”
on a hook to keep it from slipping out of the eye has
made the proprietors of the contrivance millionaires.

One of the most valuable patents was the result of a
dream. An engineer named Springer had been trying
to devise an automatic lock which would brake a car-
riage going down hill, so that the driver would not
have to get out, but might lock the brake by pulling
his horse in. He dreamed that he was driving down a
steep hill and had just such a lock on his wagon. He
noticed exactly how it was constructed, and on waking
he got up and sketched the details of the mechanism.
He then went to bed again. Three days later he ap-
plied for a patent, which was granted. It yielded
$75,000 the first year. Of the heaps of patents issued
every week by the United States Patent Office only a
very small percentage of them have any practical use-
fulness. But it is not alwavs possible to judge before a
thing has been tried. A few years ago a man thought
of inclosing trees in canvas and filling the canvas with
deadly gases for the purpose of destroying insects. He
was considered a lunatic, but this method is now prac-
ticed on a great scale and with much success in Califor-
nia.

One man has patented a scheme for utilizing sea-
weeds as food, shredding them very fine, drying them,
mixing them with sugar and cornstarch, and putting
them up in tins. They are guaranteed to last indefi-
nitely. Another inventor proposes to distill whisky
from seaweeds. Yet another has a process for making
flour from bananas, which are to be sliced, dried in hot
air, and pulverized. This flour is nutritious and very
cheap. Banana flour, by the way, is already manufac-
tured on quite a large scale in Central America. A
process has been patented for making a kind of wine
out of over-ripe bananas, pressed and fermented.
Sweet potato flour and desiccated mince pie are num-
bered among the original ideas on the files. An auto-
matic tack driver is a hammer that contains a reservoir
of lacks, so that there is no danger of banging one's
thumb. Devices for cosmetic purposes are a finger
taperer, a contrivance to hold back the ears, a spring
to alter the lines of the mouth, a tongue cleaner and
an antisnorer. A special novelty in false noses is at-
tached to a spectacle frame, and imitation gold fillings
are added to false teeth by burnishing gold foil upon
them in spots, so as to make them look more natural.

Artificial hen’s eggs are to be made in the laboratory,
the whites being a mixture of sulphur, carbon and beef
fat. and the yolks of beef blood, magnesia, ete., colored
with chrome yellow. The shells are to be shaped with
a blowpipe from a moist composition of lime and gyp-
sum. Lockets of asbestos are intended to contain the
addresses of people who travel on railways, for identifi-
cation in case of collision and fire. One inventor pro-
poses to stretch a cable the entire length of the Atlantic
coast, some distance from the shore and anchored at
intervals. Vessels dragging their anchors and in dan-
ger of being wrecked are expected to catch this cable
and so.save themselves. Another genius proposes that
the government shall locate large rifled guns on dan-
gerous parts of .the coast, to be loaded with anchors
and chains. On being discharged, the anchor unfolds
and drops in the sea beyond the vessel, with the chain
across her bows, so that the crew will only have to
make the chain fast and ride out the storm in safety.

There is a process ror preserving oysters in a batter
of plaster of Pars. A special sort of cannon is designed
to shoot water. It is a fact, by the way, that taxider-
mists use water cartridges for shooting humming birds,
in order not to injure the plumage. One inventor pro-
poses to construct a system of skeleton towers, on the
tops of which bombs loaded with liquefied carbonic
acid gasareto be exploded, theresult being rapid evap-
oration anda a chilling of the atmosphere. This is to be
done when the weather is unendurably hot in summer.
For the benefit of country folks visiting cities is a de-
vice to prevent blowing out:the gas. The breath tilts a
delicately balanced electrode and gives an alarm in the
office of the hotel. There is a pneumatic sole for shoes
to lessen the jar of walking, and a process has been
patented for weaving textile fabrics from thread spun
from peat. A talking watch contains a miniature
phonograph and cries out the hour when the stem is
pressed. The idea of punching pin holes in eggs to
keep them fresh by supplying the contents with fresh
air has actually been patented. When the hens go to
roost, their weight on the perch may be utilized for
actuating a mechanism which shuts the doors of the
beehives on the farm, thus keeping out the night fly-
ing moths whose larve attack the honey and young
bees. A washable paper, from which writing in ink
may be removed after the lapse of any time, is made of
rag pulp, glueand asbestos. The manufacture of it
has been forbidden in Germany, because it might help
fraud. Another patent is for making gold leaf so thin
that four million sheets are required for an inch of

thickness. This sort of gold leaf is deposited by elec-
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tricity on sheets of copper and is quite transparent.
Not least interesting is a process for extracting spider
silk by machinery from living spiders. The common
field spiders of the Sea Islands of South Carolina are
preferred, a single one yielding 150 yards of the finest
silk. Spider silk is superior in quality to that spun by
the silkworm, but the difficulty hitherto has been to
obtain it in sufficient quantities for commercial use.—
Boston Journal of Commerce.

The Progress of Engineering.

Mr. Wolfe Barry, C.B., gave, says the English Elec-
trical Review, some interesting statistics in his presi-
dential address to the Institution of Civil Engineers, of
the progress made by engineering during the present
reign. These statistics, as given in the following table,
indicate an extraordinary development in the agencies
for distributing goods, and for the rapid transit of pas-
sengers, and a corresponding increase in the consump-
tion per head of staple produects :

18837. 1896.

Population of kingdom......... 26,000,000 389,000,000
Miles of railways..........e.0u 1,000 21,000
Capital of rallways......... ... £30,000,000 £1,000,000,000
Speed of express trains (miles). 43 (1847) 60
Passengers..........ccoeeeennnn. 23,500,000 (1843)  1,000,000,000
Goods reczipts... ..... ....... 1,500,000 (1843) 44,000,000
Commercial navy o” British em-

pire (steawmers) (tons). ..... 70,000 6,500,000

Total (tons)...... 2,333,000 10,500,000

Tonnage of imports and exports 140,000,000 700,000,000
Coal mined (tons).............. 65,000,000 200,000,000
Coal per inhabitant (tozs)...... 2834 473
Pig iron made (tons)............ 3,000,000 7,500,000
Pig iron per inhabitant (ton)... 01 02
Submarine cables (miles),...... . 162,000
Death rate in London ......... A4 19'5

The remarkable decrease in the death rate of London
is no doubt partly due to improved sanitation, but
probably also, in part, due to greater facilities for
introducing fresh blood afforded by the improved
means of transit. It is appalling to think where we
shall be, at this rate of progress, in another sixty years.
The check is likely to come, in the first place, from the
exhaustion of our coal supply, which, as Dr. Hopkin-
son has recently pointed out, may be earlier than is
usually supposed. Already the P. and O. steamers coal
at Colombo with Australian coal ; a small rise in the
price of English coal would bring Australian coal to
Aden, from which the steps are few to the home

markets.
—_— el 4 O -

The Properties of Uranium Glass,

Glass containing uranium, to my mind the most
beautiful of all glasses, was brought into prominent
noticein the scientific world by the experiments of
Stokes on fluorescence. Viewed by any light free from
ultra violet light, uranium glass is almost or quite
colorless, although some commercial samples contain-
ing silver or copper possess and show a tint under
these circumstances, but, viewed by daylight or the
electric are, the mmagnificent green fluorescence or phos-
phorescence is seen. To the eye a room illuminated by
incandescent gas light and one illuminated by the elee-
tric arec light are much the same, but a piece of
uranium glass, which will not glow in the former, glows
brightly in the latter ; the incandescent gas light being
very poor in ultra violet light, while the arc light is
notably rich in ultra violet. Faraday, in lecturing at
the Royal Institution in 1859 (Proceedings, ix, p. 160),
made a curious mistake as to the fluorescence of uranium
glass and similarly fluorescent bodies. He says : “ This
glow does not extend to all parts of the bodies, but is
limited to the parts where the rays first enter the sub-
stances.” As a matter of fact, the glow is produced in
uranium glass all along the path of a pencil of light
which enters, provided that light is ultra violet, or con-
tains ultra violet,and if a pencil of such light is projected
into a uranium glass lens or prism, the path of the pencil
isclearly visible by the glow, and appears like a thick
green smoke in a clear medium, affording splendid scope
for opticaldemonstration at the lecturetable. Uranium
glass,which,like some of the vases now sold in the shops,
is colored yellow or green, does not show this phenome-
non like a pure uranium glass, but so minute is the
amount of ultra violet light required to excite the fluor-
escence of uranium glass that even yellow samples will
show the path of a pencil of sunlight as projected by a
lens.—T. Bolas, in Amateur Photographer.

<
-

Examining the Heart by the Aid of the
Roentgen Rays.

The London Electrical Reviewstates that inasmuch as
it has now become an accepted fact that the outlines of
the heart, and to some extent its movement, can be
seen with the aid of the Roentgen rays and fluoroscope,
the former method cf measuring the size of the heart
by means of percussion is unsatisfactory, owing to the
numerovs personal factors which enter, and conse-
quently the new méthod is welcomed. The method
adopted by the writer is to place a piece of white paper
on the back of a screen and trace the outlines of the
heart on it with a metallic pen introduced between the
screen and the chest, the point of the pen being readily
seen, the outlines thus being traced without difficulty.

o
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CHANGES OF SPEED FOR BICYCLES.,

In studying the rational gears for bicycles, we have
reached the conclusion that for a cyeclist of given
strength the .ideal gear would be that which, being
modified according to the nature of the ground and its
declivities, would cause the cyclist to work under con-
stant conditions of angular velocity of the pedals, of
pressure upon the pedals and of muscle. The progress
made in the mechanics of the cycle will doubt-
less furnish a solution of this interesting prob-
lem ere long, but, in the interim, we may con-
tent ourselves with an intermediate solution
that takes advantage of the elasticity of the
human machine, from the standpoint of the
three factors considered, viz., speed, pressure
and strength, and simplify the problem by
reducing the gears that a machine ought to
present to two only, viz., a high one for smooth
roads, even ground and feeble gradients, and a
low one for steep hills and dangerous descents.

‘We propose in this article to examine the
principal solutions of the problem in so far as
they have received a material practical sanction,
and as we have been per:mitted to see them or
experimment with them. A word in the first
place as to fruitless tentatives and incomplete
solutions. At the Salon du Cyecle of 1895 there
figured two changes of speed with ‘‘shifting
chain.” The axis of the wheels and that of the
pedals each carried two gear wheels over which
a rather complicated mechanism caused the
single chain to pass alternately, according as it
was desired to obtain a high or a low speed.
In order to cause the chain to pass from one
train of gearings to the other, it was necessary to
tauten the chain by jointing the axis of the pedals or
by using a movable tightener. The system has not be-
come popular, and the inventors have given up im-
proving upon the first models constructed upon this
prineiple.

A solution was afterward sought in the use of a
double transmission with two pairs of gearings and
two chains, only one of which operated at a time.

The Pegasus System.—The Pegasus bicycle, the
essential parts of the change of speed of which are
shown in Fig. 1, is founded upon this principle. In

The U and R System.—This system, thus designated
by the American Importing Company, consists essen-
tially of a pinion, K (actuated by the chain), loose up-
on the axis of the hind wheel and with which mesh
four small toothed wheels, H, whose axles are mounted
upon the hub, M. TUpon the fixed axis, G, slides a
pinion, D, through the intermedium of the rack arm,
C, actuated by the wheel, B, and axis, A. This pinion

upon the hind wheel or upon the axis of the pedals.
We find here (Fig. 3) the internally toothed wheel, D,
the small wheels, E, four in number, and the wheel,
C, with which they gear. The method of actuating
alone differs. When the machine is running at a nor-
mal speed, the toothed piece fixed to a disk that is
fastened to the wheel, C, engages with the toothing,
D, and renders the entire affair immovable. But if

through the external maneuver of a combin-

ation of levers, not shown in the figure, we

NS
§§§\\§\\

Fig. 1.—THE PEGASUS SYSTEM OF DOUBLE CHAIN CHANGE

OF SPEED.

is capable of occupying three distinet positions, accord-
ing as it is thrust wholly to the right (as shown in Fig.
?), boward the left or placed in an intermediate posi-
tion.

The position represented in the figure corresponds to
the reduction of speed. In this position the pinion, D,
is rendered immovable in space, since its teeth mesh
with those of the cluteh, F. which is fastened to the
fixed axis, G. The wheel, K, actuated by the chain,
acts thus upon the hub, H, only through the interme-
dium of the wheels, H, engaging with the fixed pinion,
D. The result is that at each entire revolution of the

“wheel, K, the hub, M, describes less than

B

one revolution. If, for example, the
wheel, K, is provided with 60 teeth and
the pinion, D, with but 20, when K will
have made one revolution, that is to say,
will have moved forward by 60 teeth,
the hub, M, will have moved forward
but by 60—20=40 teeth, say by two-
thirds of the revolution. The ratio of
the number of the respective teeth of
the pinion, D, and the wheel, K, there-
fore regulates the reduction of the speed,
which may, in principle, be of any degree.
In practice, it varies between 25 and 35
per cent.

In the second position, the pinion, D, is
pushed wholly to the left. It has left the
clutch, F, and has come into gear with
the piece, E, which is concentric with the
axis and toothed internally. But the
cluteh, F, the wheels, H, and the hub
are interdependent. Therefore, when the

Fig. 2—THE U AND R SYSTEM OF CHANGE OF SPEED.

this apparatus, the axis of the pedals carries in the
center a hexagonal part, C, upon which slides a double
grooved pulley, B, provided with teeth upon its two
extreme lateral surfaces. This pulley is actuated
through a lever, A, at the will of the cyelist, who,
moving it to the right or left of its mean position,
causes its teeth to engage with those at the sides of the
hubs that carry along the wheels, E. These teeth,
D, cause one or the other of the wheels, E, to gear
with the axis of the pedals, according as the pulley, B,
is moved to one side or the other. When one of the
wheels is in gear the other is loose, and vice versa. In
properly selecting the sprockets that are actuated by
‘the two wheels, E, respectively, one has at his dis-
posal two very unequal gears that are easily modified
by simply changing the sprockets that the two wheels
actuate. The change may be quickly effected, during
a run, through the simple maneuver of a lever and
without the cyelist getting off the machine. The use
of two chains and two pairs of gear wheels is an in-
convenience that is counterbalanced by the fact that,
if one of the chains happens to break, it is possible to
finish the journey by utilizing the second chain and
throwing the corresponding wheel into gear. Mr. E.
Fontaine has found here a simple and elegant solution
of the problem, but the arrangement gives the machine
a somewhat heavy aspect.

The systems that we are about to describe are based
upon the principle of epicycloidal wheels. They are
generally applied to the hub of the hind wheel, whose
proportions and weight they increase to but an insig-
nificant degree,

pinion, D, is pushed toward the left, the
entire mechanism is blocked ; that is to
say, the wheel, K, the wheels, H, the
piece, E, and the pinion, D, revolve to-
gether at the same angular velocity.

bear to the left upon the piece, A, we at the
same time arrest the piece, C, and disengage
the piece, A, from the teeth, D. The trans-
mission of motion is no longer effected, ex-
cept through the intermedium of the wheels,
E, gearing with the fixed wheel, C. The ratio
of the velocities depends upon the respective
numbers of the internal teeth of D and the ex-
ternal ones of C.

The two systems that we have just described
are reducers of speed, that is to say, the internal
gearings enter into play only during a small
fraction of the total time, at the moment of
ascending hills, and under conditions in which
the easing up introduced by the reduction of
multiplication more than compensates for the
loss of useful effect occasioned by the intro-
duction of an intermediate mechanism.

Some inventors have solved the inverse pro-
blem and devised a multiplier of speed, that is
to say, an apparatus in which the auxiliary
mechanism acts during the entire time, and is
suppressed at a slow speed. In such a com-
bination there are numerous inconveniences
that render it unnecessary to dwell upon such systems,
which are not so perfect as the reducers of which we
have just given a few examples.

The objections made to changes of speed are three in
number : complication, weight and cost. The compli-
cation is merely apparent, since the present processes
of mechanical construction and the rational use of
ball bearings permit of making light of difficulties and
of reducing friction to insignificant proportions.
Weight likewise is only of secondary importance, and
we are getting somewhat over the idea that it is neces-
sary before everything else to construct a light bicycle,
with tubes too slender and fragile, with pneumatic
tires too small to surmount obstacles, with frames
too paltry, with crank arms too short, and with sad-
dles too uncomfortable, through their want of good
seating capacity. As the result of our experience, we
think that an increase of weight of about two pounds
introduced into a machine along with a change of
speed device is largely compensated for by the advan-
tage that it gives of ascending all hills without fatigue,
and especially of descending them. As for the cost,
that is evidently the most serious objection, but it is
not of a nature to intimidate a goodly number of tour-
ists, who will quickly get back in pleasure the amount
that a good change of speed now costs. And, then,
the last word is not said, and perhaps the fourth Salon
du Cycle now opening will reveal to us some marvels
that, the case occurring, we shall present to our read-
ers as tkte natural sequel of this preliminary study,
which recapitulates the present state of the question.—
E. Hospitalier, in La Nature.

P
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PROF. GILBERT DENNISON HARRIS is making a re-
markable collection for Cornell University of the ma-
rine shells of the Eocene period in North America. He
has finished work on only the first * stage™ out of five

Thus, in this position, there is no longer
anything but an ordinary transmission.
In order to pass abruptly from one
position to the other, the extremities of
the pinion, D, are rounded off, as are
also the entrances of the toothed pieces,
E and F. The piece, C, that carries along
the pinion, D, does not enter the latter,
but, for the entire length of the pinion,
is reduced to the diameter of the fixed
axis, G. The pinion is therefore Ifoose
upon the latter, which is fixed with re-
spect to the frame when it is not held by
the cluteh, F.

In the intermediate position, in which
the pinion, D, is not in gear with either
E or F, all the parts of the mechanismn
becomne independent. The wheel, K, is
capable of revolving while the hub is im-
movable, or inversely. It is necessary to

avoid leaving the mechanism in this inter-
mediate position, unless the machine is
descending a long and gentle slope. and
is provided with a brake that permits of a quick and
certain stoppage before an obstacle that is unexpectedly
met with.

The Cohendet System.—The Cohendet systein is based
upon a principle analogous to the one just described,
but the mechanism is of a simpler and more compact
form, and this permits of arranging it at will either
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Fig. 3.—THE COHENDET SYSTEM OF CHANGE OF SPEED.

or six. From this one ‘‘stage” alone, however, he has
secured for the Cornell Museum specimens of every
species previously known (about 100) and fifty more,
hitherto unknown, which are consequently in no other
museum than that at Cornell. Similar results may be
expected from the remaining ‘‘stages,” and great ad-
vancement of scientific knowledge in this field.
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RECENTLY PATENTED INVENTIONS.
Engineering.

MovABLE DAM.—Benjamin F. Thomas,
Louiea, Ky. A dam which may be raised and lowered
at will, by means of a chain connected with a suitable
motor, is provided by this invention. It is formed of A-
shaped trestles, placed side Iy side on a suitable founda-
tion across the stream, and hinged to journal boxes in
the foundation, the upstream posts of the trestles forming
the barrier, and when down lying one with another on
the foundation, forming no obstruction to navigation. A
continuous chain connects each trestle with raising and
lowering machinery on the abutments at the side, and
there is a footpath at the top above the proposed pool
level. Openings near the tops of the trestles permit the
Ppassage of sarplus water,

Electrical,

VOLTAGE REGULATOR FOR DYNAMOS.
—Thomas M. Pusey, Kennet, Pa. To automatically con-
trol the voltage of a generator, and afford a practically
even current through a circuit leading from the dynamo
to the lamps or other devices, this inventor provides a
simple mechanism comprising a rheostat in a shunt cir-
cuit wherein i8 a helix operating a balanced beam and
serving af a contact closer, there being a rheostat ope-
rating - motor with electrically operated brake for its
armature, and connections between the armature and
rheostat. The resistunce of the beam may be regulated
as desired by weights placed in pans.

TELEPHONE SWITCH BoX. — Wallace
A. Houts, Parker, South Dakota, and Lars G. Nilson,
Sioux City, Iowa. This invention provides a mechanism
whereby, on hanging up the receiver, the parts will be
automatically returned to a normal position, or one in
which the call of the particular box will be automatically
placed in circuit, the construction being such that any
number of stations connected with a central office may
be automatically connected to any one of the others. In
the casing is an escapement wheel adapted to make and
break circuit, a locking device, and a second wheel car-
rying a disk with telephone call numbers, there being a
spring connection between the wheels, and means for
automatically releasing the locking device.

Mining, Etc.

CONCENTRATING AND GRADING ORES.
—William H. Coward, London, England. An apparatus
is provided by this invention for concentrating, grading
and classifying crushed ore, especially adapted for use
with a roller grinding mill. The apparatus has a casing
with openings in the opposite sides and a series of
aligned tapering shells rigidly connected with interven-
ing spaces, the shells being adapted to have a current of
air passed through them, and to engage particles of ore
carried in the current, causing the particles to drop
through the spaces between the shells. The bottom of
the casing is hopper-shaped and fitted with sliding doors
at which the contents of each compartment may be with-
drawn.

CoAL J1g GATES.—Theodore E. Smith,
Shamokin, Pa. To automatically operate the gates of
coal jigs, for the discharge of slate or impurities accu-
mulating at the bottom of the jig, this inventor has de-
vised a mechanism consisting of a gate operating lever
and a continuously reciprocating lever locked together
by a bolt and latch in such way that they will be held
locked together for a greater or less time according to
the resistance offered by the material. The suspended
and vertically reciprocated jig has perforations in its
bottom for the passage of water used to clean the coal,
and at one end is an outlet for the escape of the slate,
etc., the gate, according to this improvement, being au-
tomatically opened when there has been sufficient accu-
mulation to place tension on its mov t

Mechanical,

COMBINATION TAP AND DIE.—Stephen
E. Pranke,s Buchanan, Va. This is a tool adapted to
quickly and simultaneously cut external and internal
threads on spuls, pipes and other articles, the cutters
being readily changed for work of smaller or larger
diameters. A collet having a central opening at its rear
end is shaped to fit a holder adapted to carry a tap, the
front end of the collet having a bore into which extends
the tap, and the collet rotating with the tap holder and
carrying thread cutting chasers. The heels of the
chasers abut against a collar screwing on the rear end of
the collet, and when the chasers are adjusted they are
locked in proper position by a locking collar.

NuT Lock.—William C. Nones, Louis-
ville, Ky. For locking nuts on axles, screw bolts, etc.,
this inveutor has patented a device consisting of a metal
plate having a slot to receive the bolt and a flange to
embrace the nut, while a spring bar pivoted to the plate
is 80 arranged as to close the slot and prevent the plate
from becoming accidentally detached from the bolt and
nut. A square-headed screw skein bolt is threaded in
the opposite direction of the thread in the nut to be
locked, and has parallel grooves in opposite sides of ita
head, to be nsed in combination with the plate.

MAKING SCRAPED BrAss. —Edward G.
Smith, New York City. To efficiently scrape brass and
adapt it to bedriven into rollers to form the type for
printing wall paper, this inventor has devised a machine
in which two feed disks coact with revoluble cutters
acparated from each other, and whose cutting teeth have
their oppositely arranged cutting edges beveled. Two
adjustable guide blocks run beneath the feed disks and
cutters and extend beyond them, forming guides proper
through which the work passes.

SHEET FEEDER.—George B. Wurtz,
Shreveport, La. To feed sheets of paper of like or dif-
ferent sizes rapidly and certainly to printing presses,
paper folders, etc., this inventor has devised a mechan-
ism comprising a suction bar and means to exhaust the
air from it, the bar being mounted on an endless carrier
which moves to and from a platform or table on which
are the sheets to be fed. The suction bar has a facing or
cughion of rubber or other elastic material, and aper-

tures at suitable pointe, and the air is exhausted from it
as it comes in contact with a sheet to be fed, the vacnum
being broken when the bar reaches the point at which
the sheet is to be delivered to the grippers.

PRINTER'S PAGE STICK. — Alaric G.
Alrich, Lawrence, Kansas. To facilitate the making up
of books, pamphlets, etc., the body of this device is
made in the form of a steel rule, with lines or score
marks on both sides corresponding to pica lines or other

tendard type measure, the rule having at its outer end
an integral projecting portion or fixed jaw, aud there
being slidable on it a movable jaw. In the various score
marks are openings aud there is an opening in the mova-
ble jaw, which may be readily adjusted by means of a
pin at any desired line mark on the rule, according to
thenumber of lines to form a page, the device being

very serviceable when a nnmber ot pages are to be made,

up to the same size. A clamping device with thamb
piece holds the movable jaw on the body of the stick.

Agricultural,

CoRN HARVESTER.—Orison C. Miller,
Harveyville, Kansas. This is a machine designed to
harvest two rows of corn while being drawn over a field,
the stalks of corn being held within the machine prior
to being cut and the cut corn falling against a support

from which it may be readily removed by one or more

operators. The machine has a dumping platform on
which the shocks of corn may be readily set up and se-
cured, that they may be delivered and left standing in
the field. Two men are preferably employed to operate
the machine.

Miscellaneous.

BicycLE HOLDER.—Lewis K. Miller,
Clarksburg, Mo. This is a light and compact device to
be secured to the bicycle frame and carried out of the
way of the rider, but so that it may be ready for use.at
all times on dismounting. The holder is attached to the
lower diagonal and horizontal upper bar ‘of the bicycle,
and comprises a slotted sleeve in which slides a stem
having at its lower end oppoeitely extending feet or legs.
A pin on the stem projects through the slot in the
gleeve, and the lower end of the slot is curved, whereby
the feet of the holder are swung out to engage the
ground on each side when the holder is lowered, and
when it is raised the feet are swungin lne with the
frame s0 as not to project at the sides.

TYPEWRITING MACHINE. — Lawrence
F. Urbanus, Chicago, Ill. This is designed to be a su-
perior typewriter having the revoluble type wheel on
which the type heads are mounted and means by which
they may be moved to effect the impression, a simple
and efficient feed mechanism being provided to move the
carriage backward and forward. 'The key mechanism
is so arranged that changes maybe made from upper to
lower case,and in the line and letter spaces, with great
facility and nicety, and a variable spacing mechanism is
provided, so that absolutely exact printing may be done.
The machine is designed to be operated at high speed
and do the best work, the keys merely throwing the type
into position for printing, the actukl work of which fs
done by a rotating disk or cylinder, whereby all the let-
ters are similarly and nicely printed.

Hose CouprprLiNgG.—Joseph 8. Black-
burn, Salem, Ohio. This patentis for an improvement
on formerly patented inventions of the same inventor,
to prevent the buckling or bulging of the elastic sleeve
serving to form a continuation of the bores of the male
and female sections of the coupler, and also simplifying
the construction of the jaws of the coupling and provid-
ing a better seat for the wrench adapted toopen the
jaws. In coupling the two sections are simply forced
together, when the inner joining sleeve presents a solid
wall throughout its entire length, and when the sections
are united they have a substantially swivel movement on
each other.

VEHICLE SEAT CANOPY COVER.—
Alvanes G. Henery, Malta, O. According to this im-
provement, the seat is 8o made that a top or cover may
be folded into it when not in use, means being provided
for detachably connecting the sections of the canopy or
top and holding its members one upon the other. The side
braces are pivotally connected and provided with a device
limiting their spread, and ribs are removably connected
with the braces, while the seat comprises a skeleton base
covered by the seating section, there being in the base a
roller and a folding canopy having hinged connection
with the base and being adapted to be stored therein.

MoistT COLORS. — August Sartorius,
New York City. Colors for use in water color and
gouache style are provided by this inventor in a special
manner, in described proportions, with chief ingredients,
a8 binding and dissolving media, of soft soap, mu-
cilage, salicylic acid, glycerine and mirbane oil, the
colors not containing any substances that require the
application of heat for amalgamation. They may be
readily applied in a uniform manner, dry quickly and
yet permit of blending or the application of one color on
top of another be.ore fully dry. The proportion of
color and mixing medium varies according to the nature
of the color.

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.

NEW BOOKS AND PUBLICATIONS.

RougH NOTES ON POoTTERY. By W. P.
Jervis. Newark, N. J.: Published
by theauthor. Profusely illustrated.
Pp. 112. Price $1.

The author, without aiming to present a complete trea-
tise, gives a large variety of most interesting facts regard-
ing early makers of the best specimens and the develop-
mentof the manufacture of fineware. Thenotes on early
English pottery and on Stafforshire work are especially
interesting, but the author briefly, and in an eclectic
fashion, goes over the whole field, so far as may be done
il the limited space. A short chapter is devoted to his-
torical American earthenware, and another to ware made
here and abroad for the American market,

mevican,

TABLES FOR IRON ANALYSIS. By John
A. Allen. First edition, first thousand.
New York: John Wiley & Sons.
London: Chapman & Hall, Limited.
Pp. vii, 85, Price $3.

This excellent compendium of tables will be accepta-
ble to a vast number of chemists, relieving them of the
necessity of struggling with ratio and proportion and lo-
garithms in converting their results into the requisite per-
centages. It gives very fall and elaborate tables for
converting the weights of precip thtes or compounds as
weighed or titrated in the course of analyses into the
proper form for report. Thus we find no less than
eight tables for converting CO, into C, useful in the deter-
mination of carbon in pig iron and steel, and this is an
example of the system applied by the author to all the
prominent constituents of commercial iron. After this
come tables in a more concise shape for effecting re-
quisite conversion of data. Although the book is stated
to be for iron chemists, it will be a most useful companion
for many others who work in the general field of inor-
ganic analysis.

LEITFADEN FUR EISENHUTTEN- LABORA-
TORIEN. Von A. Ledebuun. Vierte,
Neu Bearbeitete Auflage. Braun-
schweig: Druck und Verlag von
{:‘)rieili'ich Vieweg und Sohn. 1895.

p. 11.

We have already noted the contents of the tables for
iron analysis. The present monograph treats of methods
of analysis to be adopted, and for those conversant with
German would form an excellent companion to the pre-
ceding work. It is very beautifully and clearly engraved,
the illustrations being in the well known German style
of wood cutting, which seems to lend itself peculiarly
well to reproduction of laboratory apparatus.

A TEXT BOOK OF PLANE SURVEYING.
By William G. Raymond, C.E.
New York, Cincinnati, Chicago:
American Book Company. Pp. 484,
Price $3.

‘We feel that this book deserves considerable praise for
its treatment of the subject of planesurveying. Itis well
up on recent practice, and as a special example of its
method the portions devoted to the use of thelevel maybe
cited, to the adjustment of which nearlyeight pagesare
devoted. In its pages may also be found treated plane
table work, and the use of the slide rule, planimeter and
stadia measurements are excellently given. Full tables
and numerous examples of work in the way both of
underground surveying and of general topography are
also given.

CATALOGUE OF THE PUBLIC DOCUMENTS
OF THE FIFTY-THIRD CONGRESS.
And of all departments of the gov-
ernment of the United States for the
period from March 4, 1893, to June
30, 1895. (Being the ““Comprehensive
Index” provided for by the act ap-
proved January 12, 1895.) Prepared
under thesupervision of the superin-
tendent of documents, Goverument
Printing Office. 'Washington: Gov-

fé:;gment Printing Office. 1896. Pp.

.

To those interested in knowing what the United States
Congress does with its time, what constitutes the con-
tents of the many reports, as prepared by the federal
government, and what work is being done in its scien-
tific departments, this index will be of great value. It
presents in consecutive index form the topics of the
public departments; the indexing running consecutively
from beginning to end, there being, very sensibly, no
subdivisions attempted, beyond the data and the list of
government officersto whom the indexes are to be cred-
ited.

MECHANICAL DRAWING. By Charles F.

Jackson. Philadelphia: J. B. Lip-
Bincott Company. Pp. 63, 20 plates.
rice $1.50.

A work for the use of students in architectural as well
as mechanical drawing is here presented by a teacher of
many years' experience. The subject of projections is
fully treated, difficult terms are avoided as far as possi-
ble, and the explanations are carefully and concisely
made.

BLOCK AND INTERLOCKING SIGNALS.
By W. H. Elliott. New York : Loco-
motive Engineering. Pp. 277.

This is a republication in book form of a series of in-
teresting articles originally published serially, written by
one who has had practical acquaintance with the subject
as having had charge of this bureau on the Chicago,
Milwaukee, and St. Paul Railway. What signals are for,
what they do, and how they do it, will all be found an-
swered in these pages, including telegraph systeme,
manual systems, and automatic electric systems, to-
gether with methods of operation and rules.

Di1cTIONARY OF THE COAL TAR COLORS.
By George H. Hurst, F.C.S. Lon-
don: Heywood & Company. Pp.
212. Price $3.25.

That it should require a large book to simply describe
and classify the different colors made from what was a
waste product twenty years ago, and these colors now
the most important in the employ of the textile colorist,
is one of the most striking of the many illustrations of
our progress in applied chemistry. This book has reached
its'second edition. It gives the chemical composition of
the different colors, formula, method of making, and
date of introduction, with the propertics and uses of the
colors. It gives aleo a list of the leading foreign coal tar
color makers.

Commencing with January, 1897, the
Street Railway Review will issue a special foreign edi-
tion, which in size and quality of matter, illnstrations
and general attractiveness will be fully equal to their
, present home edition. As usual, the Review will be the
' pioneer in this new departure, but no expense or effort
" will be spared to make it deserve the same recognition
abroad which it has earned at home.
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Business and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion ; about eight words to a line.
Advertisements must be recetved at publication office
as early as Thursday morning to appear in the follow-
ing week’s {ssue.

Marine Iron Works. Chicago. Catalogue free.

*U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Well Drill Prospecting Mach’y. Loomis Co., Tiffin, O.
Forbridge erecting engines. J. S. Mundy, Newark, N.J.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

‘Wanted to purchase, a patent on a small salable
article. F. H. Wilson, Washington, D. C.

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

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

Machinery manufacturers, attention! Concrete and
mortar mixing mills. Exclusive rights for sale. *Ran-
some,” 757 Monadnock Block, Chicago.

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 beginners in elec-
tricity is ** Experimental Science,” by Geo. M. Hopkins.
By mail, $. Munn & Co., publishers, 361 Broadway, N. Y.

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

Seyies

AS S
N

HINTS TO CORRESPONDENTS.

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

lte(rre&:‘w--‘m formc:,ir articles or atz’gawefem should

ive date of paper an or number of question.
in gluirh-n not answere(imgle reasonable time should
repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by letter

or in this department. each muet take his turn,

Buyers wishing to purchase any article not advertised
in our columns will be furnished with ad 8 of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be

cted without remuneration.

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

Bookw referred to promptly supplied on receipt of

price.
Minerals sent for_examination should be distinctly
marked or labeled.

(7082) R. W. L. asks for directions for
making an electromagnet for working telegraph sounder
on an outdoor line of about 200 feet (metallic circuit).
What number insulated wire should be used, and how
much ? How many cells of gravity batteries will it take
towork it? A. For cores use two bundles of iron wire
two inches long and about 34 inch in diameter. Wind
with No. 20-24 wire to an inch or morein thickness. As
yoke you may use a bar of iron, or simply bend six inch
lengths of wire into a U, and dispense with yoke. Two
cells of gravity battery should work it.

(7083) J. W. asks: 1 Is electric light-
ing with batteries snccessful? A. Noj; except with storage
batteries. 2. What kind of cells and how many would it
take to run four 16 candle power lamps four hours per
day? A. Ten cells storage battery for low voltage lamps.
8. Which would be the cheaper light—four 16 candle
power lamps from batteries or coal oil lamps to lighta
room 24x386 feet? Oil at 85 cents per gallon. A. The
coal oil lamp is about the cheapest of the ordinary illu-
minants,

(7084) M. 8. K. says: A few days ago 1
had occasion to make some standard resistance coils. I
found that without exception a certain length of wire
had more resistance when coiled on a wooden spool than
it had before it was 8o coiled. Will you please give me
an explanation through the columns of the SciENTIFIC
AMERICAN? A. Any disturbance of the molecular con-
dition of wire changes its resistance. If it hardens it, the
resistance generally may be assumed to increase, and
bending a wire operates to do this

(7085) F. 8. G. says: Please tell me
what kind of glass is best for Leyden jars and whether
they can be charged with an induction coil. If so, how?
A. A good quality of hard glass is the best for Leyden
jars. Some glase is 8o inferior as to be quite worthless.
To charge, connect the inner coating with one terminal
and the outer coating with the other terminal. Take
care of shocks. Induction coil experiments are described
in our SUPPLEMENT, No. 166

(7086) T. W. B. says: I wish to make a
20 ohm telegraph sounder ; will you please inform me, in
your paper, of how many feet of what kind of wire will
give the most satisfactory results? A. Use No. 28 to No.
30 wire.

Approximate length, No 28............. 300 feet.
L ¢ No.29.. 5 6000d 200 «
No.30.....0.00....100 ¢

(7087) J. B. M. asks: What is the re-
sistance of a gallon gravity Bunsen, Fuller, and Le-
clanche battery? A. Forthe Leclanche battery allow 1
ohm, for the gravity 4 ohms, for the others }4 ohm, all
subject to large variations, 2. How long a spark is re-
quired to makea good X ray? A. Two inches is a good
length.

(7088) J. D. asks (1) for a solution to keep
photograph proofs from fading. A. Dip the proof in a
solution of hyposulphite of soda 20 grains, dissolved in 5
ounces of water for ten minutes. then wash in changing
water for two hours. 2. Also mention where I can get
unmounted photographs of actresses. A. For picturesof
actresses consult your local book or stationery store-

. “

keepers.
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TO INVENTORS.

An experience of nearly fifty years, and the

unequaled facilities for procuring patents everywhere.

nopsis of the patent laws of the United States and

all oreign countries may be had on a
sons contemplating the securing o

our extensive facilities for conducting the business.
Address MUNN &
31 Broadway, New York.

INDEX OF

For which Letters Patent of the
United States were Granted

DECETBER 29, 1896,

AND EACH BEARING THAT DATE.
[See note at end of list about copies of these patents.]

TePATra-
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both contluents and to possess

fpnhca.tlon, and per-
patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and

CO., office SCIENTIFIC AMERICAN,

INVENTIONS

—
Curtain sugport D. Turbeville... .. 574,348 | Nut lock, H. L. McCann. . 574,
Cus 1d0r Guttendorf. .......... .. 574,148 | Nut lock, W, C. Nones. . 574,213
Qee Band cutter Fuel cutt Nut lock, J. M. Thompso . 574,281

Cut.ter and head, W. B. Holbrook.. .. 514,151 | Oil can, B. Brisco 574,84
Dam, movable, il F. Thomas .. 574,229 | Oil can and torch, combined T. W. Kester........ 574,336
Deeomtlnﬁlnterlor walls of houses-or otl Opera_.glass and phone, oomblned, G. J. Wain-

aces . 574,332 Wright .o iei it e e tiieei e 4,124
Deflector, A. Eb . 54,
Dental disk holder, G. B. Hakins . 574,031
Dental matrix carrier and retainer, 3. M. Strout. . 57i 012 [ Ore crusher, J . Roger..

Dental plugger or mallet, H. A. Edgecomb..

Ore roasting furnace, J. Roge
Develcplnu ray, E. L. C. Lambert.

cor .
Ores, etc., Fparatus for ooncflailtronétlngh gra.dlng,

Addressing machine, F. D. Belkltlézp

573,849

gﬁ See Potato digger. or classi crushed . 574,241
Dish dratner, J. G. Kerner................ Organ, aummat ¢, T. P. Brown. . 574186
Door catch, échumann & Alvord.. Organ, reed, W. S Moses 574,040
Door lock, slldlng H. C. Tre; pt ...... QOzone generatlnga paratus, M. 674,341
Dowel pln for Pnckln piston rod, O. J. Garlock. . ..o 574,353
Gartsid Pad. See nee pad. Train order bia
e stick, A. G. A ric] ... 574,232
n... Paﬁlt or coatlng composition, H. M. Johnston.... 574,092
oltage ‘Pan. See Bake hf
el, G . R. Du.h berg... . Paper bag mac ne, E. E. Claussen. ................ 574,020
Edge ﬂnlshlng machine, S D. Trlpp (relssue) Paper feeding machine, automatic, N. E. Funk... 574,199
Edge runner mill, H. Mante¥............. 573,800 | Paper folding machines, sheet a.djustlng device
Electric cable terminal, E. 8. B.eld ....... for, . King 574,153
Electric controllers, drum for, 8. Harris, f: Paper tube ma.chlne, G. H. Knight. ... 574,034
Electrode for secondary volﬁalc batteries, Pencil, F. W. M“SBO -------------- 74,362, 574,363
Grindle Pencil, lead, F. W. Musson........cccoeeeeeeoense.s b4,
Electroplntlnga pm-a.tus R.J. Marks Pencil, mec anical lead, F. W. Musson. 4,369, 574,360
Elevator. See l’f draulic elevator. Portabie eie- Photographic paper, sensitive, F. H. . 514,
vator. Water elevat or. Photographic shutter, J. A. Robertson . 574,113
Elevator safety device, P. W. Trimborn.. Photographic shutter, A. E Younger . 513,853
End gate fastening, W. H. Afner........ Photographs in relief, producing, T. au 574,069
End gate, wagon, M. 1. Conderman........ Photographs, revolving stand for, B. Epsteln. .. 573,968

Englne See a.senglne Rotary engine. Picker ee Cotton picker.

‘Advertising device, F. 8. D. Scott........ 574,211 ngine. Picture and picture hook hanger, G W Wlllsrd 573,945
Air_brake for railway trains, automati . Engine F C. Rin: Pin. See Dowel pin. Hat pin. Waist skirt
B2 29 T 574,062 | Engine shaft rotatlon lndlca Hus pin.
Air heater, ventilating. C. V. Roberts 574,271 | Hingines, mixer for gas, F. Underwood Pipe connection, universal joint, E. J. Knapp.... 574,249
Air lock ror caissons, ete., R. 8. Gillespie. . 574,321 Engraving, W. 8. Eaton.. 967 . Pipe wrench, J. H. Pierce.........cccc.ooiieeuiian.s 573,999
Alarm. See Fire alarm. Low water aiarm. Envelop, L. G. Stocking.........cccveeeensne. . 574,284 | Pipes, adjustable ontlet gate for ventilating, J.
Ammonia gas generator, Bachmann & Snlzer ..... 573,956 | Extractor. See Centrxlfugal extractor. Spike ex- McCreer: 74,104
Ammonium ny rate“punfylng. . Craig.. . 573,964 tractor. Planing machine, Gock
Animal trap, J kinson............. . 574,294 | Fabric. See Car] et fabr[c. Knit fabric. Planter drilling attacl
Annunciator, electrlcal Hunter & Higgins. 574,327 | Fastener, A. B. Planter, potato, M. L. M.
Axle boxes, oh port lid for railway car, C. Brd- reed cutter, A. Plow atfachment, W. .
3 e 74,026 | Feed rack, E M. Macy Plows, adjustacle landside shoe for, )
Axle journals in pedestals, means for snpportlng reed trough, C. B. Emery..... Pole Ol‘ separators, extensible, J. B. Bart.holo-
housings of car, H. L. Gee - 574,028 | Fence machine, wire, G. D, Peu 468 | - TOOW..oiie i euiisteiiereeeesiiie e i iansannas
Bag See Mail bag. ‘ence machine, wire and ploket L. W. Moz 574,108 | B ortable 6l6vator, Pattérson & Heyl
holding mechanism, H. H. Cummings Fence post, G. W. CIAYtON. c....oeeeeesernes 574,191 | Post. See Fence post.
e pan, G. elouze. .. Fender and brake mechn.nls Htato digger, E. R. Allen........ccccoveiiiennnnnnes .
n.le tie, J. W. Griswold Kraus..... 574, Press. See Button press. Coining press. Cotton
and cutter and feeder, W. Morley.. Filter, C. E. & 574,161 press. Hydraul c press. Printing press.
ank, coin, 8. E. Swenson...... . Fire alarm, J. A. McGagy.. 573,903 Prlmer, F.MODr....oieeiitiieessiarsianesersesans 3,897
la.r'x;el machine, J. Polke Fire alarm, A. H. Wes 5731944 Prlx’mng l}l)lolenm or fiooF cloth, ete., machine o5
thing waters, device ror feeding oxygen or v arm system, ers. 573,924 | o, JON T.Dale, uurseirneineetieetiiienanirseise !
carbonic acid in circulatlng, G. A. Schmitz. 73,927 ri:.l..., ,ecm%peme% I%og ________ 574_% Prlntlxég or other machines, toothed rack for, C. 74,196
Beaﬂug, bail, E. J Kelly.......... 573,982 | Firearm, recoil operated, R M. £ Catiin. 74, 574 1%, 514,
Besring, shaft, Jeﬂerson et al. 574,246 | Fire extinguisher, H. Bush.. 574019 | Erintin PTGBS R. Miehle. 74,206, 574,207
Bed table attachment, J. A. Norton. . 573,909 | Flue cleaner, F. C. Williams. . 573, Pwiect le, hi%‘ exploslve,
Belt fastener, B. F. ‘{iaB 'l't R §i4.2%4 | Eruit Jar, J L. Do Steiger. . . 51, {,’rgggug; AL Kraus...........
cycle canopy, . Benn ' rnace. rn s s .
Bicycle homé’r’: L. K. Mi 574253 Orzoagaeml!gller furnade " "Hot ‘air furnace. Pulg‘ reparing wood chlps for making, Jones &
Bicycle mud guard, C. M. H 574,082 | Furnace, automatlcs.]ly feeding, B. D. Childre, Ch S;g.%l
Bicycle seat, A Ak(g '(')i"' 574342 | Frurnace door, . M. Andrus.............- gggp- & al’mn ,
cycle suppor: 50! , rnace feeding device, G. R, Jarman............. 574,331 | BUIE, D. LIDDY oooieennnennesiannens
Bicycle support, D. C. Wallac 374’200 | Tarnace foeding device. ,deheat \ng " wi Punc sprl gbelt Pryor & Schaetz] 4]
Bicycle toe clip, B. A. Thiem. 574, muffles, twin, C. M. Herrmann.. Punchin, riveting machine, Scalte & Moeckel 574,173
g}cyc e ﬂ‘fl‘m?‘, ‘-1%3 iﬁ‘&l?m . g;i’%((g Furnace for pulverized fuel, Clark gﬁii’xé’“&wﬂ’ % a{)% LLOTRTTPTTIY 574,247
cycle whec, e s rnace grate, E. J. Gordon. . ..... > £
Billiard cue, V. Ajello 73545 | G s A Puzzle, J. G Pegel...

Billiard tables, méans for lighting, F. Gallsworth

574027
Block signal system, electropneumatie, A
()9

P
Blowing apparatus, automatic, T. P. Burke.

932 | Game apparatus, Hen.p & Van Kuran.

Game apparatus, W. W. Climenson.
Game apparatus, J C
Game apparatus, A

Pyrcxylln sheets,
Stevens & Lefferts
Race starting machine, W. Maxwell

Game table, J. A. Hamilton....... Rack. See Feed rack. Shoeing rack. )
Blowpipe apparatus, Brown & Griffin........ Garment protector, earso Rail l';ondln A t‘g&"hlﬂnif,mofoll‘(lgfgt%nl and deter- 4553
Boat, F. De Borggrave..............ooecvevnininnnns Gas apparatus, F. G B ates. . ratiining defec EEnj 0, Ke %
Boiler. " See Steam boiler. Gas burner, J. F. BULgeS8. ... xxxseeessr l A
Boiler furnace and ﬂueksteam. J. Nodder Gas dlstrlbutlng ap) aratus R. L.Ow ailway, ele ooy T Jen?ﬁ ne.. T
goller T O B B Posi] Gas engine, expansion, J. W. Eigen! Railway switch operatin meclmnlsm J. Gessier 574,319
oiler furnace, upright, E. B. Parkhurst. 3,912 | Gas generator, acetylene, J. H. Wa; te L Y Aok bad Cpting me s
Boiler 'pl».te milling machine, C. E. Hoppes ,063 | Gas meter and gas regulator, combin allway track “ ded lgi T levated W o
Boiler ubes. device for removing scale from, F 13,853 G”ﬁ,"m"e“t"f and apparatus for man F'e.l‘ b spen vehicle; elevated, 574316
............................................. BALEB...v.euueeieeee conseasserscoscesscanans e ereeenssiresesaisereetettsterenitans y
Bollers, n.s produ cer and burner for stenm, J. Gas, proaes;(})}f%nd apparatus for manufa ggﬁlgtzl;.ld g?fng?t%-c z::;;t Ililoé s..llr ’rleglt ster.
> Lorois ates..... eeeestetesentee. seseeanenenss D18,989 | gon T ANC O NC HLACLIONL, . 00 Harra
ok SRS LS B que B s R X e
Bottle, non-refillable, oW B et Gongrator. See Ammonia gas generator.  Gas %goanyg.emetﬁaé, Ngviturger.....
ggtg g, nngg-:'_:‘ }:g : F. L. Coo genterator Motor generator. Steam gen- Rubber soles to shoes apparatus for
s - i B erator, g
Bottle stopper, K. B. Thatcher. Glove fastening, P. E. L, Perdrizet...... - Butterfield
ottls washer, ?ilﬁ'nl,%e I,{,z?-d Govrnor for gviver Shstin V. zo ’i‘(f“ ddem g;{ t % | Rubber soles to shoes, vulcanizing, G. F. Butier-
asher, rain and seed cleaner. A Ol eeee UL | o Bl i e
ox nailing machine, Grain Prolgonioner and mixe: X 574,270 | ‘;ﬁ{; I:.:llllgéll{llllng Baga?_,a s‘p:clngﬁnsag;l& e’ ((J&rbln . 57? g{g
Tacket, A grapple, I, i1, Carlson.. 57413 | Sample case, folding, H, iAo eor e 7S]
» Ao rate, G. John . s .
racket, I. D. Mart i ToW T loamons 4 gﬁ‘fﬁ&“’ Ny enslieh et al.
ra.]l’:eak H nmm?{:sze“ attachm me i t 5““ cal’e A iy i Merriii, ]
Har olge. o o > y L.
Brass, machine for making scraped E. G. Smlth 574 ?26 Harrow and rolier, combined, K. O. Klnn ey.. S’rﬁ'ﬁb’ﬁfc,ﬁﬁg Egl&lpée.ﬂngc%xéintlce... i, 271 %g
Bridle bit, H. H. Bates Harrow, wheeled, D. C. Mille 574 10 earchlight, A. B, Colgate byt
Bridlo bit, J. Cramer.. Harvester, corn, 0. C. Miller.. - ST88% | Selective signal, G crll)ne 574223
Brush case, H, Besson.. Harvester, corn, J. Odell weee . 574,108 | go e tor. See Steam Soparat 3
pucket, bait, L B, Trige Hasp fastener, H. Schlichting.. ... - 574, eﬂ ng machine, Frederick & Plumley.
Building, rat or ve Hat crown poun machine, G. E. Brush. . 813, oW! nﬁ machine, H. L 1 orth,
Burner. See Gas burner. Hat fastener, C. E. Hallowell.............. - 574,149 | gewing machine, buttonho W Raeuchie, : BTA166
Bushing, tap, J. M Ha lronlng machine, E. Messer.. . 874010 ' Sewing machine, double chaln stltch A. Rontke 513 9%
Butter Jar, A. M. Wiatt £ 1.3 B' Hartsock. - 574,32 | Qewing i fsncy stitch, W. F. Jagielski.... 513,68
Butter tub, sanding machine, Ha pm, A E. Sel 574007 | Sewin el - glelskl.... 514, m
utton, autc lly att at stiffoning x machlne,L. R. - 573,876 | Sewing machine "shuttie. . Diohl Ll 513,864
utton or clasp, J. C. Mclae. Heater. See Air heater. owing achines, bobblh case and Holdér 1of re.
utton psress. rotary, S B. L E:]: ltn&lll G. ﬁ gull;“st g;t:lm hook, A. Miller. . 894
utton, se oist drum, H. enton. . 574,
Can. See oisting apparatus, H. Aiken 574, gg:gg;é’l;;, Davis & Mr‘;"“ey e
Can opener, combination, J. E. Munro............. 73,991 | Hoisting machine, J. A. McGregor.. . 513, Shingligg bracket, !
Can opener, screw dr ver. tack pnller and lmm- . Holdback bugg§ Friend & Brown. . 574,318 sm’ﬁ% hateh, J X
mer, combined, J. P. Daly . 574,197 | Hook and eye, Hy} ......... 573,819 | Qhoe machine, J. Kotzlovs
Candle holder, A. W 874356 | Hose coupling, &, Blackburii 574,23 | Shoe polishing machine, T
Capeand inrA'ngfhcmggl ng, automatic, 3. M 57816 | Hose coupling, woot & oBrid 57550 | Shoetng rack, A. C. Schiodort. ,
oupling, automatic, . Hot air furnace, wee ¢ e. ,
P i - 57428 | Hot air rogister. C. Clear. ... bk 185 Shutter for 8 firo protection, mltomtic, NERey:
er, raiiwa c oen : H a2 | nolds............. .
Car brake, electric, E. A. 5 Shuttle, 4. Raiiton. 74,

Car buffer platform rallway, Mc e bsov; &%ﬁiﬁmgeﬁcﬁvggfgmom' ’
Car coupling, C. F. el Signal system, selective, C. E. Scribner............ 574,222
Car coupling, W. C. Beal. war Skirt aistepder, . Bury... X
Car coupling, H. C. Buho Indicating device for bicycles, X Skirt supporter, G. Kierski. . U8
8:; gggg}lnlg, 18 %?glnham. .ndl(]za::or. CS%;,S eed indicator. Snow plow, A. B. Rlac
X r nsulator, C. B. tains, ¢
Car coupling, C. Hal nsulator hanger, Soda ‘ﬂgp tge“ce for sup
Car coupling, L. L. . Jack. See Lifting jacl Sodittm bicatbona
Car couplis V. v Moore. Jar. See Butter ar. Frnit jar. Hawliczek.
Gar £3',:‘3§: Rice & Ettl%eger o {f‘mg e paratus 1. Speed indicator,
'al 'y eyboard appara us,
gar fenger. ‘I\;IV Il}d R i (n{ze fpa y pg‘ ................. peed ofilectromotors, apparatus
o fonder n e brie tubular GH Youn TR0 | g TR0
Car signal, automatic, D W.Troy. Knitting machine, D. C. Bellis N 574,129 Sg ,Eg,‘,’,{,“f'%ﬂ.?& vAV "]')'e‘ """""
Cars, running board guard for street, Knitting machine, circular hand, C 1. Appieton.. 574,053 Splicing clamp, D. N.
rinderk Lamp base, electric, W. C. Bryan! .. D74 Splint cutting l'nschlne,
Carbon b00.1- Lamp, electric are, L. H. Spoon handle hook, R. M. GANNON.....e.....ccunnr.. 574,145
Card, stencil, F. D. Belknap. Lamp, electric are, C. E. Scribner. Sprinkler. See Lawn spﬂnk]er
Carpet fabric, T. B. Dornan. Lamp, electric arc, H. A. Stamp, electric branding, J. M. Kirker et al....... 074,203
Carpet stretcher, C. C. Thom Lamp, electric are, E. 4,123 anc lnn cattle, J. H lr ler X
Carriage gear, W. H. Lamp fitting, incandescent, A. 73,929 eam boiler, T. M. R
Case. See Brush'case. Sample case. Lantern, magic, T. 8. Barbour.. 74,004 engine compoun LH.
Case construction, W. H. W Lantern slide mat, W. H. Olmsted, 514,214 eam genera'tor and condenser, F. TLjungstrom.. 574 157
Cash register, Burridge & Marshm: Lawn sprinkler, C. L. Travis... X team, means for reheating exhaus 1911.{1{
Cask pi ching apgaratus Thenrer & Muelier Level, spirit, R. hears. 574,110 & dh- en
Caster, G. B. M. BIU€........c.ooiiiuuiiiernnseceses Lifting Jack, F, Lombard. . 574, Steam sepa.ra.tor".l".'l"iiom
Cell cases, machlnery for manufacturing, W. E. Aftlng ack, W. C. Woodward.....o..o.i i) 513, Steam trap, automatic, N. Nilson..... . 573,!13
Williams....ooieiimeieireenienensinnnnnns ... 573,947 See Searchlight. . one, means for making artificial, F. J. Ronitz.. 574172
Oentrlfngal extractor, T. C. (xooch 574, Aght emitting bod§ and roduclng same, T. Mace 574,558 . See Bottle stopper.
Centrifugal machine, O. Ohlsson........... 573,910 | Limb, artlﬂcla eyqu st.. .. 514212 ove, T. R. Kenned 74,334
Chain from sheet metal, maching for aut; Linen rubber, M Lewin, ove, hot blast, G. &"ﬁébfﬁi‘é"sﬁ:«ididiii 573,002, 574 ,041
cally manufacturing, C. F. Smith....... 574,176 quulds process of and a P aratus for purifying, ove or furnace, downdraught, E. D. McLean... 574.210
Chair and cane, comblned, A. E. Springste 574,011 gg ng and deodorizing alcoholic or other, ove or furnace ate E. Fales.. veeeres BTA,
gﬂemkll%trﬁnténﬁg. A. Lederer.............. 571,366 .......................... <. 574,111 | Stove or range,
uc ellers. . 574,007 Lock See DOOF lock Time io tovepipe Lhmble, Amod & Lary...
8}113111, -{: o . McCallen. gﬁ.% %ock, Ismn% Head g'ri ?f_;g trxgp gee Loom fu stgud &
bastian . o4, ock, W n.
Circuif_closer for electrical alarm circuits, J. C. Locomotive, eleg.ct(;-lc, 5;3,&'.5 '"t'g&‘fné’? Eell'{s'fi s controlled.fpparatns for 74,324
{00 ) T VA T, 573,48 | L,oom, Brunette & Horne. . .. 574,187 | Sugar decolorizin, . Prid; 74,
Clamp See Splic ng clamp. Loom, E. 8. & G. O. Draper 574,142 Sup rt, adjustable, MR A. Roberts 13,92
Cl e%?:;nersee Flue cleaner. Grain and seed Looanlleton' and takeup mechan sm, C. H. Hein- 74526 ém hboar s, test system for multiple, C. E
................................ ceeeeness D74,
Clip. See Bicycle toe clip. Loom lug strap, C. P Livsey.. 574,204 574,008
Clipper, hair, H. Drysdal LU eees 874,243 | Lowwater alarm, J. W. Eberman. 574,143
Clock repeating mechanism, Safford & Ross.. Lubricator, W. J Ferguson.. ,362
Cl utch,ha.utomatlc fluid pressure friction, G. M. Lubricator, G. K. ug ............ 574,066 | Table,J, Bruss.....ccovvereeeeresccrsssocases
....................................... Lumber sorter, E. C. Seebohm.. ,047 »Tannln hldes or skins, Wagner & Maier.
Coal drilling machine, W. C. Johnson.. Magnet, electrometer, C. Pnrtington . 574,215 | Tap and bushing, A. Fisch: g ............ y
Coa. jlgs, etc., means for operating gat Mail bag, A. JOMNSEON..qeeunsrrsseress 574, Tap and die, combination, S 574,216
Smith. Mail bag fastener, T. G. Cunningham. 574, Tea kettle cover, E. 8. I 54,8
Cock, stop ste, Marble shooting device, C. B. Landes. 574, Teeth, appliance for§
Coining press, O. Smith Measurer for creameries, automatic, rth ...........
Colors, moist, A. Sartorius. 574 274 574,275 | Tel 5 h po: l Pete;
Comb. See Curling comb. Metal straightening machine, Atkins & Coyle..... 573,955 | Telep \one clrcult, C. E Scrlbne
CompOnIeA s, G- arwick 110 M can, ey & M Tolophone oxchang Wy
can, xmry organ 513, Telephone exchange, n,utomatlc A. E. Kelth . 884
Conveyer, C. W. Leval ley.......... Milker, cow, C. G. P. De Laval . 574,357 | Telephone exchange system, C. 'E. Scribner 74,221
Conveying npgaratus. T. S Mlller Mill. See Edﬁ runner mill. Telephone exchange system, autumatlc, R Cal-
Corn husker, onner - Mirror, floor, Mosher & Streeter.......ocevunennnnes 574,254 lender......oiuiiiiiiiiiiiiiiiiiiiiiesieeeiseanenaee 3,859
Corset, L. C. W .... 573,951 | Mould. See ice cream mould. Tele hone exchanges, automatic signaling de-
Cottéon bale plcklng or opening ‘machine, M Moulds, method of and apparatus for forming e for, Scribner & McBerty..........c.ooeuent 74,280
wenson ..574,048, 573. sand, 8. J. AdAmS........oooiiiiiiiiiiieninecennns 574,052 Telep Jone lines, signaling apparatus for, Scribner
Cotton gin screen, J. 8. Jénki Motor. See Vehicle motor. “"Wave motor. & MeBerty.....ovuuieiiiieeeiieiiinseeseseisnnaion 574,225
80'.{0[1 plcketh Rawl. Motor generut.or, C. E Scribner. Telephone switchboard plug, Scribner & McBert, 574 281
otton press, M. Swenso! Music box, J. Bornand....... Telep! hone swltchbos.rds, spring ]ack for, C. Ey
ouplln% See Car coupl Music cabinet, J. F. Barrows Scr! 574,24
coup! ng Hose coupllng Music leaf turner, T. A. Farreli.. Telep: uone swltchbox, Houts & Nil 574,245
Crusher. See Ore crus er Musical instrument, mechanical,’ Telephone toll box, C E Scrlbner 574,046
Curling comb, L. G. Kraus.............c.....00. .. 573,887 | Nail. See Heel nail. Telephone trunk lines, Alimall
Current controller or rheostat E.'E. Werner..... 574,231 Name plate for bicycles, etc., A. R. Geoffroy

Current_generators, method of nnd n:eans for
regulating alternating, B. G. La

574,035

514
Ordner...... . B74)

bne
Tent, shelter E. Rice...
Tent, umbrella, B Irvine, Jr..ver

Nickel and cobalt, ‘manufacturl
Nozzle attachment sprinkler, L.

, P. Manh

eeeenove HTA

© 1897 SCIENTIFIC AMERICAN, INC.

Thrashing machine, W. H. & J. Butterworth..... 74,303
:‘grashlng machgﬁa, C. Qulntns etal....... 5%%
e, W. A. C. Waller............ 5
Time lock, 1. G. Blnke 573.855

Tire, bicycle, L. C. Neal.......

.Tire, bicycle, F. L. Woodhouse . . 574,015
Tire for vehicle wheels,spring, J. “Ridge. 573, 920 to 57‘1 922
Tire, pneumatic, R. Pa tison. . 573,
Tool tool handle, F. A. Reichardt.. 574,
Tool, combination, N. M. Stebbins..... 574,178
Trace loop, adjustable, 8. E. Purdum.. 574,165
Train order blank pad, F. W. Weeks 514,349
Trolley, Stanley & Reynolds.. 574,345
Truck, railway car, W. Pennock. 574,004
Trunk and hinge therefor, F. Kel 1095

[ubes, m?d:lne for making comp: sslble
n,

00dw

Tug holder, S. B. Lucas,
Twine holder, Fiel
:Eype, manufactu

r

ypewrtl!
Typewriting

Typewriting machine platen, C. W. Seamans..
Umbrella, P.8Saffold.............

Umbrella or parasol, G, W. Swift, J
A nyndhnm & Hallett.

ing mac

Valve, check,
Valve, gear, O.
Vehicie brake, automatic, H. C.

Vehicle folding seat, J. A. Edwarde.
Vehicle, motor, E. J. Pennington
Vehicle motor and wheel, C ¥. Godda

rd...

Vehicle seats, folding canopy cover ror, AL G,
HeNery...oooieieeaieeisencosrnsescossssoccanes .. 573,914
Vehlclew eel, J. 8. Copelnnd 574,104
Vise, E. & J. Klingenberg...... 73,880
Waxon, dumplng, Layton........ .. 513,981
agon or crate, covered, M. L. ‘Senderling........ 574,018
st and skirt gln and belt slide and keeper,
comblned Deitsch. . 574,084
War drying machlne. . 'I‘urnbnll
ln¥ machine for plece oods, A.
Water oset apparatus, C. H. Moore . .. 574,339
Water closet flushing attachment, P. den 574,367
Water elevator, J. M. Corn.. ... 573,963

Water from wells, system

Eisenhut,
Water wheel
‘Wave motor, at
Welighin machine, F. H.
Well jacks, rack for oil, J.
Well rope eup, H LM .
‘Wheel rims, device for securing spokes to, C. J

Curry.
Whiffletree, W. A. O
Windmill, 3, Twiss......
Window, J. C. Kahle.
Window, F. Starace .
Wlndows, etc., machine for cl ng, C.
Wood bundling machine, D, A. Greene

%ovemor electric, A. Gleslor
& G

ewd

‘Woodworking machine, H, Harrer...... 4,

‘Wrapping mnchine, parcel M. W Schloss 574,174
‘Wrench, F Bzzell.......covvvnnnns 574,314
Wrench, . 8 & C. W. Knufman 574,094
Wrench, 8. W. Wardwell, Jr......... 573,040, 573,941

X rays, bulb for, J. Vonder Kammer...... .. ..... 574,065

DESIGNS.
Ha.l in..

L

Bicycle toe clip,
Bogk covers, etc crnnmental pattern or prlnt
for, J. Arbn kl
Brush back, H. A. Weihman
Button hook handle.
Cane fabric, H. M. Coll
Cane fabric, E. G. Wat
Cap, A. WoOIfgang.....cc.vvvenesns
Card hclder
Dish, coveré
Draught lug and draw bar follow
ebarhend J. E. Lee.....
Jewelr:
Jourm:

'sz.s

sun b
558 BREE

%
Cl

RN

tray, F.
box

S8EEa850E

lid, E.

RRENRENR

Nail set, C. W. Field............
Pddlock case, C A. Erichson,
Printing press frame, hand cylinder, J L. Lee.
Rubber frame, hand, J. B. Gluseooc .
ate, W. S Stevenson........
entlnﬁ‘, Ohnemus
Stove lining, 0 ‘Farwell. .
Tool handle, J. A. Traut.....

5

RS

i

RN

TRADE MARKS.

Ale, T. McMullen & Company.
Alum, Harrison Brothers & Compa ..............
Ammunltlon, articles of, Peters Cartrldge Com-

Company...
Boots, all wool, 29,344
Boots and shoes, McKa.y Neverslip Sole Company 29,343
Bread, soft, Smith (‘ollms&Company . 29,380
,Butter, Kurzman ...............
.,arbonntlng llqulds, powder for, Church & Dwight
IODAIY . v v enevernscesseeesscnsosssscosscnsansan
Chemlcal preparation, McKesson & Robbins.
Cigarettes, H. Wolkind.............c0eevieenerennnnns
Crn.ckers, [») ster, Amerlcan Biscuit and Manufac-

...................... 29,379
Edge tocﬁs certaln, Collins Company. .. 29,398
Flour, putent wheat, W. H. Stokes ; 29,382
Fruits, dried, L. Schroter & Company 29,386
Gin, rum, and whisky, C. M. Roof...... 29,369
Glass, sheet, Chambers Glass Company............. 29,395
Gnns and shotgun shells, shot, Austln 20.39;
any ,391
Hnts n.nd caps, men’s, boys’, and women’s, Dunla.p 20343
t . 29,350
Liniment, P; S. Mille: . 29,349
Lotion for the skin and hair, B. Hafer 29,368
L.bze es n.nd other confectlonery. Smlth & o037
Matches. Ent rise Speclalty Compa.ny. 29,393
Medicinal tea (5) Steinkraus........ 29,361
Medicine, antlrheumatlc nntlneuralglc
dpﬁretlc, C. G. Bacon 29,354
Mi Freeman Milllng Co: 29,383
0il for internal and external use, J. 29,351
Olnément for toilet purposes, Edward R. Mnrs 29.560
L% ¢ 8. T X
Olives, ollve oil, French peas, and macaroni, Fal- |
con Packm% Company.........cceeeeieeeeennnes . 29,387
Photographically ex lbltlng ob, ects in motlon,
apparatus for, A. Lumiere & Ses Fils........... 29,
Remedies for gout and rheumatlsm, A.E. Hughes 29,352
Remedies for women’s diseases, La Porte edl-
cine COmMPANY......ooiiiireieeieisaesecnnnns . 29,356
Remedies, lmlr and scalp, L. P, Klliott . 29,359
Remedies, vermifugal, Hance Brothers & W ite 29,356
Remedy for headache, neuralgia, rheumatism,
and pains in the stomach n.nd bowels, H. R
ell . 29,353
29,347
29,385
Sheeti s and driliings, G. L. Montgomery.. . 29,346
Shells, shotgun, Aus inCn.rtrld e Company. . 29,390
Silk good nickerbocker Silk Company.... 29,346
Soap, W. Wa ltke & Company........... . 29,392
Sirups, sugar, J. D. Hage & Compan, ,3 29,378
Talc or agalite, ﬂnely powdered, International
Pulp COMDADNY....c.vcvreerneecrsnnsensassoenanansns
Tires, cement composition for mending pneu-
matic, Puncturoid Manufacturing Company.. 293%

chn.ccc a.nd cigars, 8. Hernshelm, Brothers &

Whlsky, C. M. Ro

PRINTS.

“ Arabesque” (for clgars and tobacco), American

Litho n.P hic COMPANY. ... .uyveeernnssenerseernsrines
“ Cn,ezar’ ( or soap), Umted States Printing Com-
“ Ivi Clowa™ (for cigars ‘and’ tobaceo). "American
ithographic Company

A printed copy of the specification and drawing of
y patent in the foregoing list, or any patent in print
1ssued since 1863, will be furnished froin this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 3
Broadway, New York. Special rates will be given where
a large number of copies are desireq at one time.

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

£ com llca‘ed the cost will be a little more. For full
instrictions address Munn & 51 Broadway, New
York. Other foreign patents may “also be obtains

od.
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Wovertisements.

ORDINARY RATES.

Innhle Page, each insertion--73 cents a line

k Page, each insertion-«=«-$1.00 a line

W‘For some classes of Advertisements, Specwl and
Higher rates are required.

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

00D or JIETAL WORKERS

without steam power can save
time and money by using our

FootandHand Power Machinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Scneca Falls, N. Y.

AMERICAN PATENTS.—AN INTER-
esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been flled from the beginninz down to December
3l. 18%4. Contained in SCIENTIFIC AMERICAN SCUP-
PLEMENT, No. 1002, Price 10 cents.

this office and from all newsdeulers
POWER & FOOT| SHAPERS,PLANERS.DRILLS
LATH ES. |MACHINE SHOP OUTFITS TOOLS

AND SUPPLIES. LOGUE FREE
0.1 OCULVERTST CINCINNATI 0.

To be had at

SEBASTIAN LATHE

STEAM
|STAMP

For All Shaﬂ Slzes. Hub ThrUst Bearlnps

THEY KILL FRICTION,
THEY SAVE OIL,
] THEY CANNOT HEAT,
| They Will Run at Any Speed,
They Will Carry Any Load,
They Are Durable.
The Ball Bearing Co.
12 Watson St., Boston, Mass.

BicYCLE MACHINERY.

DROP PRESS,

Automatic Lifter for Forging.
1200 Pounds Hammer.
8F Send for Booklet.
The Waterbury Farrel Foundry and
Machine Company,
Waterbury, Conn., U. S. A.

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping require to su ply it with
‘Water. Always ready for use. Sim-
lestin construction, n:ost efficient
operation.
8 Send for catalogue and prices-
W. F. & JNO. BARNES CO.

- 1999 Ruby St., Rockford, I11.

TRANSBITS AND LEVELING INSTRUMENTS.

With Double
Plumb.

FOR CRUSHING §

ORES

Cheapest to install and
operate. Capacity guar-
anteed. Catalogs sent.

GATES IRON WORKS,
CHICAGO.

PATENTED.
Write for Prices.

Bank St.,

all piping. Price $2.25. Size 12 inch. For bookon the level

C. F. RICHARDSON & SON,
. 0. Box 977, ATHOL, MASS., U.S.A.

We can e*s;irsaw
NG M NERY

ORBY ECONOMY OF FUEL IN DRIVING OUR

s
RIEDLER PUMPSiici>%:

WHICH Wit ., ’WR'"‘ecu. 1524126,
FRISER s kL MERS CHICACD LT e

¢«My Well and what came out of it.”’
A story by the novelist Frank R. Stockton.

ssYour Well and what will come out of it.’’
By the

Pohlé Air Lift Pump

Bulletins to tell you will be sent on applicaticn.

The Ingersoll-Sergeant Drill Co.

Havemeyer Building, 26 Cortlandt Street, New York.

THE BILLINGS HAND VISE

The Best Vise for Linemen.

Drop Forged from Bar Steel.
Interchangeable Parts. Parallel Jaws.
Hardened by Special Process.
¥ Send for Circular H. V.
THE BILLINGS & SPENCER CO.
Drawer. 3, Hartford, Conn.

ACETYLENE APPARATUS.—ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home madeand commercial apparatus
for generating acetvlene on the large and small scale.
The gas a8 made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Price 10 cents. To be had at office.

Scientific

The HARTFORD,

Has an Automatic Platen Lift

An Automatic Switch for ribbon movement, feeding both ways

Automatic Lever Locks
Alignment that is positively permanent

Compared with the Hartford, no other machine is up-to-date
We solicit cash trade and can give such customers A GAIN OF
50% over what is offered by competing houses in our line

THE HARTFORD TYPEWRITER CO.

American,

[January 16, 1897.

No.2

, 1 LAUREL ST., HARTFORD, CONN.

U. S A

PHYSICAL AND SCHOOL APPARATUS
TOEPLER HOLTZ

SELF CHARGING
MACHINE

For School, College or
X Ray work.

§F Circular free.
E. S. RITCHIE & SONS,
Brookline, Mass.

Drop = Forging

In all its branches done to order.

Send us samples to figure on. Our work is equal to the
best done in this country. We make a specialty
of very intricate work.
BAGNALL-LOUD BLOCK CO.,
162 Commercial Street, - - BOSTON

CROOKES TUBES AND ROENTGEN’S

Phomgraphy —The new photography as performed by
the use 01 Crookes tubes as a source of excitation. All
about (Isookesslrbe]s (’chc:i«gwéigmgi.f AN SUPI:; .E-
MENT. os, 181, , 3 o s 792,

‘ 0, 1050, 1054, 10565, 1056, 1057, alse
b(‘lENTIFlC AMERICAN, Nos. 7, 8, 10 and s VOL 4.
These profusely illustrated SUPPLEMENTS contain
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. A mongthem will
be found Prof. Crookes’ early lectures, detailing very
fully the experiments which so excited the world, and
which are now amun exciting attention in conuectlon
with Roentgen’s photograuphy. Price 10 cents each
T'o be had at this office and from all newsdealers.

Architecture g To Carpenters
) Architectural und M;hinmsl,]m,al

Mechanical Drawing ;
Electricity: Mechan-
ics; Plumbing; Min-
mg, Civil Engineering

‘Workers, Plumbers,
Steam Fitters, Pattern
Makers, Steam Engi-
neers, Draughtsmen,

in all Branches; Miners, Civil Engi-
Steam  Engineering ' § neers, etc. Re¢ferences
(Loco., Stat'y and g3sssas wy Everywhere. Free Cir-
Marine) cular.  State Subject

The International T M7 you wish to Study.

ECHANICAL 2 URVEYING
‘DRAWING - A" O TAUGHT BY-MAIL

Large salaries earned. Terms moderate. Uses your
spare time only, [#" Send for Catalogue. BLACK
LORRESPONDENCE ScHOOL, Box 447, PATERSON N.J.

Krueger's Automatic Self-Register-
ing Lumber Measure A

Saves Time and Mental Wear
and Tear. Avoidscostly mis-
takes measuring lumber. Be.
ing exact, it prevents contro-
versies over invoices between
buyer and seller, Does away
with all slow methods. Easy to
understand and operate ne#”~
trial convinces of

THE JOHNSTOWN SPECIALTY co.,

Johnstown,

The Bartley Direct Running Saw Mill

Most complete, compact,
and substantial Portable
Saw Mill now on the
market. Can be set
up anywher
Cuts a.ll kmds of
lumber. Entirely
self-contained.
No lost power.
Hundreds in use.

|2 a8 Wm for Illuaf/ram Catalogue.
WM. BARTLEY & SONS, Mfrs., Bartiey Station, N.J.

SETS OF CASTINGS

MODEL ENGINES

———————— o TOO
GFAR WHEELS 2 PARTS OF MODELEN N
SOUDNMOMN - B¢ NNAGWTWNERRY

erimental & Model Work

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

DYNAMOS

FOR ELECTRIC LIGHTING.

business.
8 lightlﬁ "‘P .110volt dynamo $26.50
10 110

k3, Otber sizes. up to 75 lights, 16e. .
¢ High grade machines. Satisfaction
uaranteed. Electric motors ¥ to
Storage bat-
urposes. Roth Bros.
arket St.. Chicago, Il.

Co., 30-34

ments, and to
for inventors.

the prosecution of Appii
United States, Canada, and

Copyrights for Books,

A pam
taining £

rights, Designs,
ment:

sale of Patents, etc.

Patents in all the principal
MUNN & CO., So

nmnmnmmvm
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= LMTENTS!

MEssRrS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-

In this line of business they have had near
ears’ experience, and now have unequaled acm't%es or
epreparatlon ’of Patent Drawings. Speci: c:mons,

. also attend to the preparation of Cavea.ts.
e Sate o Trademnl:‘ks, Reissues, Assign.
ments, and Reports on Infrmgemem.s of Patents.
business intrusted to them ’a  Sone witt

ness, 0N Very reason:

o hloet sen{ free of charge on appiication, con-
1 information about Patents and how to pro-
cure them; dlrectlons concerning ‘I'rademarks, Copy-
Patents, Appeals, Reissues, Infringe-
Assignments. Rejected Cases.

We also send, free of charge a § %ynogsns of Koreign
Patent Laws, showing the cost and met

361 BROADWAY NeEw YORK.

BRANCH OFFICES. — No. 622 a
Building, near 7th Street. WASHIVGTON. D.C.

act as Solicitors of Patents

and
Patents_in the
Messrs.

cations for
Foreign Countries.

All
oné with special care and

Hints on the
od of securing
countries of the world.
LiciTors oF PATENTS,

d 624 F Street, Paclﬂc

mmmmmmum

ZARUTITTS

ARMSTRUNG 8 + PIPE *THREADING
CUTTING.OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,

Water, Gas, and Steam Fit-

ters’ Tools. H'lnged Pipe Vises,

Pipe Cutters. Stocics and Lhes

B, 2 avir ersally - acknowledged to be

THE BEST. Send for catalog,
THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

§ cientific Book (Jatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers SCIENTIFIC AMERICAN,

361 Broadwnay, New York

The Van Norman e e
Universal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds
of small work. . Made by,
Waltham Watoh Tool Oo.,

SPRINGFIELD, MASS.

Send for Catalogue

Highest Award at the World’s Columbian Exposition.

The Rinelt Ladhe

Greatest money making. lathe is the Rivett.
Finest tool for all kinds of fine nice work.
INVESTIGATE !

ELL_DRILLING ;MACHINERY,
i [MANUFAC TURED BY
\ WILLIAMS BROTHERS,
N\ : ITHACA,N.VY.,
[ MOUNTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH.

sruM OR HORSE POW!R
 SEND FOR CATALOGU
OFCEANDRESS WILLIAMS BROS.ITHACA.N vJ

H Of German, Swiss, and Ameri-‘
Drawing gon make; braviie Botei ¢
T(} cks, ?{ %el; d’I‘ Pg&el:'c Thumb
'acks, Rul 'apes,
Instruments :
.
Y
Engineers
Supplies

Blue Process Papers,
THE BEST IN THE WORLD
FROST & ADAMS CC.

Importers.
39 CORNHILL, BOSTON,
MASS.
§¥ Catalogue Free.

BLESS YOU, SIR: THESE BLADES WILL CUT!

That's why we want your
trade. We drum no deaiers,

but sell direct and save you
-two profits. Thiscutshows
2-blade, razor stéel, hand-
forged jack knife, exact size.

Sample sent, postpaid, 60c.
Strong- 3-bl knlfe. |81
fine 3-blade,

Send fgr iliustrated
%age free hst and ‘*“ How
e a Razor.”
MAHER & GROSH CO.
40 A Street, Toledo, Ohio

© 1897 SCIENTIFIC AMERICAN, INC.

" ENTABLISHED 18435.
The Most Popular Scientific Paper in the World

Only £3.00 a Year, Including Postage.

Weekly=--=52 Nui

This widely circnlated and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of usefal information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity.Telegraphy, Photograpby, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

Terms of Subseription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year - 52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of Three Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs. - Special rates for several names, and to Post-
masters. Write for particulars.

The safest way tc remit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and carrectly addressed,
seldom goes astray, but is at the sender’s risk. Address
all letters and make al! orders, drafts, etc., payable to

MUNN & CO. 361 Broadway. New York.

&
Seientitic Qmevican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages fall
of engravings, many cf wnich are taken from foreign
papers an¢ accompanied with™translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preserts the most.recent papers by eminent writers in
all the principal departments of Science and the Useful
Artg, embracing Biology, Geology, Mineralogy, Natural
History, Geography Arch@olory, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineericg, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
tacturing Industries, Sanitary Engineering, Aericulture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT. for the United States,
aunada, and Mexico, $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & €O., 361 Broadway, New York.

ibers a Year.

&
L'p ‘l l' ng I’.l.’ "
Buldurg B dituon,

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages. forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and dther fine engravings; illustrating the
most interesting exampies ot modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of a variety ot the latest and best plans for private resi-
dences. city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in coior are given, together with Floor
Plans. Descriptions, Locations, Estimated Cost, etc.

‘The elegance and cheapness of this magnificent work
bave won for it the L.arzest Circulation of any
Architectural publication in the world. Sold by all
newsdeaiers. $2.50a year. Remil to

MUNN & CO., 361 Broxulwny, New York.

Wmnrt dltmn

of the SCIENTIFIC AMERICAN, with which is incor-
porated ‘LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCILNTIFIC AMERIOAN, Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places ¢through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.
¥ Manufacturers and others who desire to secure
foreign trade may bave large and handscmely displayed
annou 8 published in this edition at a very
moderate cost. Rates upon application.
MUNN & CO., Publishers.
method, $2.

361 Broadway. New Yori.
HYP““T'SM %gty ;vggs $5' b coult Forces,
Prof. Anderson, 8. Kaf'( Ma.sonic Temple, Chicago
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STUDY = HOME

BY OUR EFFICIENT CORRESPONDENCE METHOD,
ELECTRICITY, MECHANICAL g
DRAWING, MECHANICS, OR ..
STEAM ENGINEERING. i

Free.
INSTITUTE FOR HOME STUDY OF ENGINEERING,
46-47 Blackstone Building, CLEVELAND, OHIO

HAWKINS' NEW CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE

= = for Engineers, Electricians

Wiremen and Amateurs. 550

pages, 300 illustrations, bound

in Jeather, pocketbook form,

gold titles and edges. Strict-

ly « Up-to-Date 2%
$2.00.

PEPPER IN SEASON

Always fresh when you want it.
Grind it yourself. Get our new pa-
tented, heavy plated all metal
PEPPER CRINDINC BOX

Strong, handsome and durable.
Agents wanted, either sex. Write for
full particulars. Price, 40 cents each,
by mail, or club rates 3 for $§1. Makes ;
a handsome table ornament 3% inches

high. Specialratesto agents. Address
Unlon Lock aml Hardware Co., Box S. A., Lancaster, Pa.

AW FABER

Manutacrory kstanlished 1761,
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES. STEREL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.
Manufactory Established 1761.

N. Y CAMERA EXCHANGE.

50% Saved on all makes of Cameras

Headquarters for Buying, Selling,
and Exchanging Cameras or Lenses
Large assortment always on hand.

Developing, Printing, etc.

Photo supplies of every descrip-
tion at lowest prices.

8~ Send 2c. stamp for bargain
list. Address

N. Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK

D ' xo N !S Write the Smoothest and

4 . Last the Longest.
American Graphite

Mention SCIENTIFIC AMERICAN
PENCILS

and send 16 cents for samples
worth double the money.

JOS. DIXON CRUCIBLE CO., JERSEY CITY, N.J.
ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S
1 ”
VENI, VIDI VICI,

SUNART MAGAZINE,
SUNART FOLDINGS

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

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

Calcium.—AIl about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments pertormed with it. A most valuable series
of articles, giving 1n complete formn the particulars of
this subject. Apparatus for making the gas. Coummed
n S(‘IENTIFI(‘ AME RICA\' SUPPLEMENT, 998,
2, 1014, 1015, 10101. 1022!
'he most recent apparatus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1057. Price 10
lS]:en?s each. To be had at this office and from all news-
culers.

Experimental Science

By GEO. M. HOPKINS.
17th Edition Revised and Enlarged.

sSUyNART

840 pages.
beautifully bound. Price in cloth, by mail,

782 fine cuts. substantially and

$4. Half morocco, $5.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old. information $hat will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation.

Send for illustrated circular and
complete table of contents. . . .

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

If the

Chere’s no 2 about it

First Typewriter had

“qoritten  in - Sight”

No One Would Have Bought a *Blind” Machine.

Che ““Daugherty Uisible”

has it Most of Any.

Send for a Machine on Trial—Prove what we say.

CATALOGUES OF

THE DAUGHERTY TYPEWRITER CO.,

Locust and Main Sts., KITTANNING, PaA.

Pemct Tewspaper Fite,

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who wish to preserve
their pagerﬂ 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 officé. Address

MUNN & CO., 361 Broaoway, New York

() Thousang

Col
Combma(f)u::; for

Painted Houses

PATTON’S HOUSE PAINTING MODEL shows
just how your house would look if painted any
one of 20,000 artistic combinations of colors.
Designed and made only for the manufacturers
of PATTON’S Pure Liquid PAINTS. May be
had free of our agents, or sent postpaid upon
receipt of 10 cts. ‘‘How to Increase the Size
of Your House With Paint” mailed free.

TAS. E. PATTON CO., Milwaukee, Wis,, U. ® A.

The Typewriter

EXCHANGE,
14 Barclay St., New York,
156 Adams St., Chicago,
38 Court Sq., Boston.
818 Wyandotte Street, Kansas City, Mo.

We will save you from 10 to 50 per cent. on Typewriters
of all makes. §F~ Send for Catalogue.

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

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

WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton Street, Chicago

Largest Manufacturers of Telephones
exclusively in the United States.

DYNAMO AND MOTOR
CASTINGS
and ELECTRICAL SUPPLIES

TELEPHONES
STEAM AND CAS
ENCINE CASTINCS

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

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M. Hopkins. —Descriptlon of asmall electro
motor devised and constructed with a View 1o assisting
amateurs t0 make a motor wnich might be driven w.th
advaniage by a current derived from a dYattery, and
which wonld have suticient power to operate a foot
lathe or any mactnne requiring not over cne man bower.
With 11figures Contained In SCIKNTIFIC AMFERICAN
SUPL'LEM . NT. No. ¢41. !'Tice 10 cents. To oe bad at
this ofice and frcm all cewsdealers.

LANTERNS WANTED SR eZeRante:
OR EXCHANGE,
HARBACH & CO. 809 Filbert St.Phila.Pas
RELIABLE MAN TO HANDLE AGENTS FOR
telephone tablet and specialties. Pays $5,000 a year.
Inclose stamp. Victory Mfg. Company, Cleveland O.
$5ooo ‘W e offer cash for simple ideas, patented
or not. Send 10 cents to cover postage

and expense, and we will send plan and particulars.
H. H FRANKLIN MFG. CO., Syracuse, N. Y.

Y \\é\w\w\u\ “\\'\\\:\\

WHEELS. MODELE LEXPERIMENTAL WORK. GMALL MACHIRERY
1ES & ETC. NEW Y STENCIL WORKS 100 NASSAU 8T N.Y.

'TYPE
_NOVELT
Our INVISIBLE TUBE Cushions help when sl else fails,
E. V. BAILLARD, 106 Liberty Street, N. Y
The 8. T. MEAD CYCLE CO . Wabash Ave,, Chicago, Il

(Qatchmaking a Crade for Young Men and {{omen

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

85 Send for 1897 Catalogue. []

11 BrabLey Ave., PEORIA, ILLINOIS

How to Build

a Home ———

Those intending to build will find the very best practical sug-
gestions and examples of Modern Architecture in the handsomest
Architectural Magazine ever published ., . .

““The Scientific American
Building Edition.”

Each number is illustrated with a Colored plate and numerous
handsome engravings made direct from photographs of buildings,
together with interior views, ioor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of

The illustrations

the latest and best examples from which to make selections, thus saving time and money.

PusLisiep MonTHLY.

For sale at all news stands,
e« o « o o « « o Oraddress

SuescripTions $2.50 a Year.

SinGLe Cories 25 Cents.

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

IT BEATS’EM ALL.-A SMALL HAND DYNAMO
Price only $1.50. This little generator
is suitable for small experimental
work, such as giving shocks, will run
8 small incandescent lJam %1 % %
neto bells, etc. Just the thing for the
{ ung experimenter or for schools,
0 illustmte the principal of all dyna-
mo machinery. eight about & lbs.
6inches hhfh Send money by P. 0.0

Express oney Order or reglstemd
letter at our risk.
BUBIEB. ELECTRIC CO.,

SPEED INDICATOR

for ascertaining the correct

speed of Dynamos, Steam En-

nes, Shafting, Floor Machines,
etc. Adapted to hollowor oint-
ed centers and are ely
corre 0¥~ Send for Ctrculwr “S8. A4
R. W(H)DMAN MFG. AND SUPPLY CO.,
53 Oliver Street, Boston, Mass.

HAND BONE, SHELL AND
$500RN MILLS for Poultrymen.

Circular and testimonials ¥ree.
WILSON BROS,, Esston, Pa.
R AMS The Double Acting Rams

open the valves as well as
shut them off with the power of the water.

More water raised in_proportion to waste
than any ram made. No stopping.

C. Hodgkins & Sons, Marlboro, N. H.
ICE-BOATS-THEIR CONSTRUCTION

and Management. With working drawings, details. and
directions 1n full. Four engravings, showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. By H. A. Horsfall,
V.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

LYNN, MASSs,

B K

% = Pty

structions for build’g poultr:
houses and much of interest an

%reat value to the poultryman Sent on rec’pt of 10c.
ABLE INCUBATOR & BROODER CO0.-QUINCY- ILLS®

THE MODERN ICE YACHT. — BY

Geo. W. Polk. A new and valuable paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6224. Price 10
cents. 'I'o be had at this office aund of all newsdealers.

B4 UBYINCUBATORS

Send 6 cents forour fine lllus=

4 trated catalogue and
poultry book. It's worth
$1 It will pay you many
3 times it’s cost. Addrees..ee

M‘S MOIHES IHEUBATGR €9.. Box 5, DES MOINES, 1A

MONITOR INGUBATOR

1llustrated Catalogue for stam
Medal and Diploma Awarded at the Worl s Faln
A.F. WILLIANMS, 61 Race Bt. Bristol.Ct

Model Locomotives

Complete Sets Castings for Latest Design Ex=

66 11 ress Lmnmml\e. N. Y, Ceutral
ern. (¥ Send 4c. for Catalog.
G. OLNEY, 165 Herkimer Street Brooklyn, N. Y.

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN.

Society for the Utl]lzatlon of the Water
Powexl' (i) f the Rhine N/ a]ei.lSwitzerlnnd
5 i

The Company is ina posmon to let electric energ{)]at exceptionallv cheap rates and on the most favorable

terms. They also offer to applicants wishing to est:

German (Badlsh) or the Swiss side of the Rhine, in the vicinity of important railway lines.

ish themselves near the works, snitable land on- elther the

Cheap labo

For further information please address The Manager, Kraftubertragungswerke, Rheinfelden, Smtzerland

GLOSSY or MATT.

and three sample prints.

VEI:OX E

A Revolution in Pho-
tographic Printing.

eu exposed to the same light, prints

500 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 thancan be produced on anyother paper. Permanent prints. The zreatest paper
for hot or damp climates. 50 cen ts in stamps brings two sample duzen cab’s, developer
Nepern Platinoid, Enameled and Rough Bromide Papers are
the best and most uniform in the market. Nepera PP O I, aninsoluble gelatine Buper

Rembrandt, a Matt Printing-out Paper.

Nepera Chemical C0., sole Manufacturers, NEPERA PARK, N. Y.

© 1897 SCIENTIFIC AMERICAN, INC.

EXPERIMENTAL MACHINE & MODEL
Work. First-class equipment. Secrecy guaranteed.
H. ROBINSON & CO., 516 Southern Boulevard, N.Y.City
The Dickey Mfg. Co.
RACINE, WIS.
nEA NESS & HEAD NOISES CURED.
Bendio . Hlscox (o' 50 By N_Y.» or oot oo beoots FREE
BANKRUPT STOCK BICYCLES
), sz each. New, High-grade '98 models,
Must be sold. Write at once.
< WOODEN TANKS.
8 ! For Railroads, Mills and Manufactories.
Builders of Steel Towers andy Tanks.
W. E. CALDWEL]L, CO..
217 E. Main Street, Louisville. Ky.

“""""‘f ‘ La. Red Cypress Wood Tanks a specialty.

ATER ENG'NE No.1, Bolgiano’s Little Giant
runssewing machines, scroll
saws, lathes, phonographs, telephones. electric
dynamos, for power and llg'ht, organettes, organ
gelf-playin pmnos, etc. Price $5. Agents wanted.
Bolgiano Manufacturing Co., Baltlmore. d.

» TORNADO TO BLNED.

Brass, Nickel-Plated. No Stnngs or
Springs. Changes colorwhile gfzomg Send
= forcircularor 15¢. in stamps for sample.

Agentswanted. John Goodrich, Detroit,Mich

THE HUMAN HAND

asseen throughthewounin TUBE
-Ray effects shown without

Electricity or Crookes Tube.

Rainbow colors at night. No mirrors

used. Price of Tube, 10 cts. by mail.

Wonder-Tube Co.,925 F St., Washington,D.C.

AND WHISTLE

‘We manufacture the “Pathlight” and * Scorcher”
bicycle lamps and other bicycle sundries. We have a
snug little plant and every facility for stamping, nickel-
plating, and finishing small metal bicycle novelties in
first-class style. For estimates, address The Place &
Terry Mfg. Co., 247 Centre Street, New York.

HARDEST ABRASIVE g( F
BIAMOND OWDER SUBST, ITUTE I-P % UR.
OWDER-CRYSTAL-WHEELSLAB & HONE F ORM.

CARBORUNDUM CO. MONONGAHELA CITY. FA. U.S.A.

Twelfth Edition Now Ready.

THE SCIENTIFIC AMERICAN
CYCLOPEDIA oF

Receipts, Notes and Queries

12,500 RECEIPTS. 708 PAGES.

Price, $5.00 in Cloth; $6.00 in Sheep; $6.50 in Half
Morocco, Postpaid.

TH IS great
work has now
been on the mar-
ket tor nearly
six years, and
thedemandforit
hasbeensogreat
that twelve edi-
tions have been
called for.

It is entirely
distinctfromthe
ordinary receipt
book in being
thoroughly up
to date.

The work may
be regarded as
the product of
the studies and
practical ex-
perience of the
ablest chemists
and workers in
all parts of the
world: the information given being of the highest
value, arraneed and condensed in concise form,
convenient for readyuse. Almost every ingquiry
that can be thought of, relating to formul®e used
in the various manufacturing industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective call-
ings. Those who are in search of independent
business or employment, relating to the home
manufacture of salable articles, will find in it
hundreds of most excellent suggestions.

8= Send for descriptive circular.

MUNN & CO., Publishers,

361 Broadway, New York.
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Vldvertisements.

ORDINARY RATES.

Inside Page, ench insertion -- 73 cents a line
Back Page, each insertion---- $1.00 a line

3 For some classes of AdvertGsements, Speclal and
HWher rates are r quired. 4

The above are charges per agate line—about eight
words per llne This nonceahows the width of the line,
and 1is set in agate type. Engravings may head ldver-
tisements at the same rate per agate line, by
went, as the letter 88. Adve 1semelu ust be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

* SAWS +

(())!il; Suérh ths.'. ?:le now ufg in nwly all lron-
workin 0 e world over.
ful £ s o and men in all degy&rtme;'}a ofv life.

or farmers
They will cut iron and w equally well. A n il does

not dull them at all. One blsde. which costs flve cen
will cut off an inch square bar of 1 ron 200 times wit.h
ning. We have ont offsuch a bar
lade. All hardw: ers will furnbh these
. If not, we will aend one steel frame and six blades

L prepa g O ooa b pTados are stamped with a *
MILLERS FALLS CO., 93 Reade Street, New York.

ACCOUNTANTS
who use the Comptometer

have no trouble with their
trial balance. Has it ever oc-
curred to you that by gettin
one you might save lots o
time, avoid mistakes and not
ruin your nerves ?
Write for Pamphlet.

FELT & TARRANT MFQ CO.

82-86 ILLINOIS ST., CHIGASS.

Nickel Silver
Watches —=

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

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

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

New specialties have been added.

Our 797 Model
Trump Cyclometer,

the 10,000 mile wheel recorder;
are aff sfown in our new catalogues, which
will be seat to all,

The Waterbury Watch Co.
WATERBURY, CONN.

AMERICAN SCREW CO.

THE ONLY MAKER OF THE

New Cold- For%ed Wood Screw
for Sample.
19, '87; Uot.29,799; Aug. 19, Oct. 21, °90;
May 13,°81; July 19,92 .
FACTORIES: Pnovmnxc:, R.I. LEEDS, ENG-
LAND HAmLmN. ONT.

New York 94 Chunbera St Chlcaao 19 Lake

8t.
Raltimore, 14 W. German 8t. rancisco, %Davls 8t.
Phiradeiphia, 518 Commerocs St. Boston, 36 Pearl 8

mﬁﬁ:ﬂ) Imﬁllﬂﬂns

Paiemted May 19, Jv.l]

URATEARAMDY ;U5 &

HBESLYA A s

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,569,
granted to Emile Berlimer
November 17, 1891, for

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

e e r e a s A s i i atadhibhididh i i it bid bbb bbb b ib AN
D an ab 4b 48 40 40 4h A0 40 b 40 40 4h 4h 4h 4h 4b 4b ob 4b 4h 4h ah 48 b 4h 4h &b b ah ah b A ah ah o

' 40 40 A0 b 4b 4 ob 4 oh obh ob 4h 4h Ah &b b ¢

5 timtim

gmerimu.

[JaNuary 16, 1897.

To insure a perfect and permanent finish

Architects and owners, ln thelr own interests,
r the articles apecl

New York, 240 Pearl Street.

“__|To THOSE 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.

should see their specifications wﬂ%t in full, and examine bills

before accepting work as satisf|
References—Most of the lesdlng architects throughout the U. 8.

THE BRIDGEPORT WOOD FINISHING CO., New Tlilford, Conn.
Chicago, ats E. Lake Street.

Sole manufacturers of the above articles.

Boston, 8s Oliver Street.

ribune «

Bicyele

Tested and True.

The Easiest Running Wheel in the World,
) &~ Send for Catalogue.
ERIE, PA.

THE BLACK MF6. CO.,
HALF A CENTURY OF CYCLES.—AN

|nLere’stlng malory of the cycle from its origin up to the
present tim 'ne tirat crank-driven bicycle. ‘The
‘boné-sbnker" and its successors. ‘I'he tricycle. The
modérn wheel. Cycle building a science. Points of im«

rovement. '1'he pneumatic tire. A hand and foot cycle.
With 8 ilustrations.  Contained in SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Pricel0cents. To be
bad at this ofice and from sll newsdealers. :

PHOTOGRAPHIC
SIMPLICITY

Is embodied in the Pocket Kodak,
EASTMAN KODAK CO.
Rt itk il Rochesten, N, Y.

Free! Free!
THE EI ASTIC TIP CO.’S

New_ Invention Calendar wiil be mailgd either

from Boston, Chicago, or San Pmnclwo. FRLEE, only

send necessary mailing expense, five 2c. stam

PRIESTMAN SAFETY OIL ENGINE
W:f tmws«:} Ou"—hanklln Instltﬁt

No Extra Innuunoe, No
Steam, No Gas. No Gasoline.
Reliable, Safe, nomical.
and Convenient. Chosen by
Nlne Govemments Used for

PBIES"‘AN & Cg Incorp d,

330 Bourse Bldg., PHILADELPHIA, PA.

CHAR GASOLIN-E ENGINE

CHARTER
is used for almost every
purpose power is applied
to under the sun, and is
unequaled
Full particulars by addressing
CHARTER GAS ENGINE CO.
Box 148, Sterling, lII.
Bicvdusl.\:’u:nal Guns, Bnggleg.gt!rn;a

Sealu of all varieties and 1000 otherarticles
Lists free  Cricago Scarx Co , Chieago 111

g Pl‘l

JESSOP'S STEEL &
FfOR TOOLS, SAWS ETC
WY JESSOF & SONS L2 91 JCHN ST, NLW

f3ts. Blass;

» Brooke, Moulds, xpert Making New
9 Articles. Removed 44 Barclay 8t., N.Y.

b~ tewrmto-
“Rosenthal Method,”” Spend thirt
speak elther of the foreign languages fluently. Study it

eom lete set in
rection of all exercises by the eminent li;
Berlin. The method is simple, natural, and
and used in every country in Euro
Get a set of the books in the
You can retum the books If not sal;l

18t

Do Your Own Translating

, Fremchr, or German in Three

minubes a day at home for three months and you can write and

onths.

BEFORE GOING TO hWUROPE OR TAKING AN EXTENDED TOUR.
For thirty dng we will sell the Rosenth | Method in either la
ts). This includes membenﬁfps lxhgorrespo
he most practical system’
md indorsed by the leading educators of
you desire, then j"d'ﬁ,“‘ merits youraelt.
, and the money will ded.

R. S. ROSENTHAL LANGUAGE COLLEGE, 444 Tu: ROOKERY, CHICAGO, U. 8. A.

e for $3.50 (re,

ng::ge College, nim entit]
senthal, formerly Prof. of ngun
of nngna%e stndy ever pul h

rice, $56.00, for the
titlom you to frod cor-
Universlty of
adopted

POWER? POWER?? POWER

Fifty per cent..increase at
no additional expense.

Victor Vapor Engine.

Emphatically the Twentieth
Century Gas Engine.
Send stamp for catalogue**'A”
Rellable agents wanted.
'I'HOHAS KANE & CO. E
64-66 Wabash Ave., Chicago. =

This beats Wind, Steanl. or Horsé
Power. @ offer the
\VEBVI‘LR 24 actual horse power

GAS ENGINE

for 81 50. less 10z discount for ca‘ﬁh.
- . Built on futerchangeabie plan. Built |
of best material. de in lots of
therefore we can make the
ed for shipment, weight
Made for Gas or Gasoline,
$W~ Write for Special

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

MA(,HINES, Corliss Engines, Brewers,
and ‘Bottlers’ Machinery, 'HE VILTER
Mpa, Co., 8% Clinton Btreet, Milwaukee, Wis.

VAPOR LAUNCH.

Fogine and helm oontrolled
from bow. Latest improved and
only 12to1 mo now ready for

fithe market, 40 £t. launches
2.3, 5and7h. p ‘Mo licensed en-
gineer or pilot uired. S;
nd safety guara No
oemua naphtha orqaaou/ne waed.

Dala

Marine Vapor Engine Co.. Jersey City, N. J.
NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

ICE

ALCO

250 ana up.

P gonuy or marine.

THE IMPROVED QGAS ENGINE.

Two cylinders in one casting.
Occuples less space and we hn
less for its power than any e
made. Can be used wherever pow-
er is required. Either sta-

No fire.

0 heat. No smoke. Noli-

censed engineer required.

™ Send forcatalogue.
SINTZ GAS ENGINE CO.,

Grand Rapids,
Mich., U. 8. A,

ARVELOUS &
IGHTY
ARINE
lDLnLT

LEASES ALL

LEASURE
ARTICIPATING
PERSONS AND

BOILF.

DORMKH’S
VULGRANIZERS

are used all over the werld.

I
Hixclusive Man urers of 8feam Ma- -
ps. We

chines for Bubber 480 make
Dry Heat Vul Complete out.ﬂts
from $10 to $1,000. W1l Btamp and Stencil
'['oolu and Supplles Brass an Steal Dies
for urposes. BScals, En%‘n d
Dle smklnz of all ﬂnds " Established 186).
§W Send “for Catalogues.
'THE J. F. W. DORMAN CO.

121 E. Fayett&St,,

qnp

Bnlt¥more, Md., U. S. A.

R»*"MOGUL

ARINE GAS II‘IIIS

i,

BOILER FIRE, HEAT, SHOKI: on ODOR.
VAPOR ENSINE AND POWER COMPANY

MONITOR

& Send for
'l’ru&ott Boat Mfg. Co., Drawer 8’8!. lonp , Mich

SRAND RAPIRS, MICH, SEND FOR CATALOSUC

DO YOU USE

PoweR? &

aollne
WEBER

Power” is oug motto.

402 Southwest Boulevard,

Lon need CHEAP Power.

ower per Hm; l:ls 'HEA.

nes run an ng.
o

One_Cent
P. Weber
** Economy in
y 'or catalogue.
6AS AND GASOLINE ENGINE CO.,
Kansas City, Mo.

1and 1 H. P. Gas or

h electrical

te them. wit
Prices. PTERCE KNG

0 fire.
ATl sizes up to 8 h. p.

‘Well made, practical machine unltsble for any kind of llght work and sosimple that a boy can op-

Gasoline Engines.

Send stamps for descriptive matter and
E CO.. 17 N. 17th St./f Raclne, Wis.
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Waltham
W atches

are always
guaranteed to be
free from any defect
in material or
construction. The
makers particularly
recommend the
movementsengraved
with either of

the trade marks
«“RIVERSIDE” or

“ROTAL.” Made in
various sizes for
ladiesand gentlemen.
and for sale by all
retail jewelers.

“ WOLVERINE” @AS a° GASOLINE

STATION h 4

ENGINES, 37 MR ARY

The * Wolverine "’ is the only re-
versible Marine Gas Engine

the market. It is the lightest en-

gine for its power. Requires no

licensed englineer. Abso-

- lutely safe. Manufact'd by

NOLVERINE MOST';OR WORKS,
ree
GRAND RAPIDS.

A Perfect Typewriter Does

Perfect Work, ot ot st

“The Beautiful Work of the

Yost” is Unagualed. &
l" Send for Calalegua

Yost Writing Machine Co.

61 Chambers Street, 40 Holborn Viaduct,
New York. London, Eng.

FLRE
d\l\L*”

K'_[’T‘
\" \

Cbe Sciemiﬁc Hmerican
PUBLICATIONS FOR 1891,

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

RATES BY MAIL.

Sclentific American (weekly), one year, - -  $3.00
Sclentific American Supplement (weekly), one year.. 5.00
Bxport Edition of the Sclentific Amencan (month-
y) in 8panish and English, - 3.00
Building Edition or the Sclentlﬂc Amerloan
. (monthly), - 2.50
COMBINED RATES
in the United States, Canada, and Mexico.
Scientific American and Supplement, - - =70
Scientific American and Building Edition, - - 5.00
Sclent}ﬂlc(:) Amerlca.n. the Supplement md Buudlng 9.00

TeERMs To FOREIGN COUNTRIES.

The yearly subscription prices of Scientific American
publications to foreign countries are as follows:

U. 8. hum
Money. Mouney.
£s.d.
Scientific American (weekly), - - - $.00 016 5
Scientific American Supplement (weekly) 6.00 1 4 8
Building Edition of the Bclentlﬂc Amer-
fcan (monthly), - - - 800 012 ¢
Hxport Edition of the Sclentlﬂc Amer-
iftm (monthly) in Spsmsh md ng- 012 4
,

CoOMBINED RATES TO FOREIGN COUNTRIES.

Scientific American and Supplement, - 850 11411
Scientific Amerlcan and Bundlng Edl- X

tion, - 6580 1609
Scientific Amerlenn Bcientlﬂc Ame can

Supplement, and Building Edition, - 1100 2 5 2

§¥~ Proportionate Rates for Sio Months.

The above rates include postage, which we pay. Re-
mit by postal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York.

BRASS LABEL HOLDERS.
Per Hundred, with tacks and cards,
1x5£§-ln 2. ‘55 Other sizes in stock.

_CO., Boston, Mass,
PRINTING INKS
SCIENTIFIC AMERICAN {s printed ﬂtw&

The
ENEU JOHNSON & CO.8 INK, Tenth and
8ts., Philadelphla, and 47 Rose St., opp. Duane, New York






