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LEGISLATIVE TRIFLING.

We have before us the draft of a bill recently in-
troduced in the House of Representatives and referred
to the Committee on Patents which betrays such a sur-
prising ignorance of the true spirit and meaning of the
Patent System as to make one ask hcw the introducer
of the bill ever came to be chosen for the task, or on
what grounds he felt himself to be qualified for it.

The document in question is entitled : ** A bill to pro-
hibit the granting of a patent where the thing sought
to be patented is a mere rearrangement or varijance in
constructive devices and details of inventions already
known. Second: To require the party claiming an in-
fringement to recover judgment against the party
charged with such infringement before he can maintain
an action against a bonafide purchaser of the article
alleged to be an infringement, and to restrict damages
to the actual injury. Third: To reduce the time to
sixty days in which to file an application for a patent.”

It seems hardly necessary to criticise in detail a bill
whose absurdities and inconsistencies are so evident
to our readers.

The bill provides that no patent shall be granted for
a mere rearrangement in constructive devices and de-
tailsof an invention already known. Now, as every in-
ventor in the country knows, or may readily know, such
a provision is entirely superfluous for the reason that
under the present practice valid patentsarenot ‘‘granted
for a mere rearrangement in constructive devices and
details” of an old invention. If the framer of the bill
had perused a copy of the SCIENTIFIC AMERICAN Hand-
book on Patents he would have learned on page 47 that
‘“ a mere aggregation or combination of old devices is
not patentable when the elements are unchanged in
Sunction and effect ;” and knowing this he would have
saved the time of the House and his own credit by
omitting this altogether superfluous clause from the bill.

The second clause of the bill was probably inserted
with special reference to the parties who are victimized
by professional swindlers, who first sell unlawfully a
patented article and then send round in the footsteps
of the vender a second agent purporting to represent
the inventor, who threatens to bring action for damages
and compromises the matter by accepting a cash pay-
ment. Now, although we have every sympathy with
the vietims of this class of knavery (chiefly residents in
the agricultural districts), the evil is not sufficiently
widespread to call for a change in the present law,
which renders both the manufacturer and purchaser
liable to action. The wording of the clause is obscure,
but it is evidently intended to provide that a patentee,
assignee or grantee must secure judgment against an
infringing manufacturer of his patent before he can
proceed against the user of it. Apart, however, from
the bearing it might have upon the swindling opera-
tions above referred to, this provision is entirely un-
necessary, for in case the unlicensed manufacturer is
known to the inventor, he will naturaliy prefer to pro-
ceed directly against him rather than go to the trouble
and expense of suing a multitude of users who may be
scattered over a wide extent of territory ; and in the
case where.the manufacturer is not known and the in-
ventor is unable to locate him, it is a manifest injustice
to prevent him from taking action against the users
and securing a just profit on his invention.

The third proposal, ‘‘ to reduce the time to sixty days
in which to file an application for a patent,” is proba-
bly fraught with more mischief than either of the other
clauses of the bill. Presumably, the sixty days count
from the day of publication or public use, and if such a
law were passed, it would prove to be a heavy drag
upon the hitherto untrammeled march of invention in
this country. If the introducer of the bill had any
practical knowledge of the subject, he would have
known that in the case of the majority of inventions
sixty days would be all too short a time in which to
test and improve a device before determining on its best
mechanical forms and applying for a patent. Inven-
tions are not turned out like bricks from a brick mak-
ing machine. The process is laborious, painstaking
and almost invariably protracted. From the first con-
ception of the idea to its embodiment in a practical
working shape is in most cases a period of months
rather than of days, and many inventions are of such a
kind that a public display of the device is a positive
necessity during the experimental period. There are
many inventions, such as those relating to public vehi-
cles and conveniences, which can only be. tested under
the public eye,and to require that such experiments
shall be privately conducted is to shut the poor man
out of the field.

Although it may be true that for an inventor to let
his device lie unpatented for a lengthy period, until
others have unsuspectingly patented the same thing
and spent money to put it in operation, may occasion-
ally work a hardship, the remedy proposed in this bill
is infinitely worse than the disease.

The bill has been referred to the Committee on Pa-
tents. There, we have no doubt, it will die a natural
death. If it may have served ‘‘ to point a moral” as to
the folly of such legislative trifling as is involved in its
presentation on the floor of the House, it will not have

883 | spent its brief life in vain.

© 1897 SCIENTIFIC AMERICAN, INC.

ELECTRIC' TRACTION ON STEAM RAILROADS.

The electrical equipment of a portion of the lines of
the New York, New Haven & Hartford Railroad Com-
pany, the replacing on these lines of the steam loco-
motive by the electric motor and the third rail, will
mark an important epoch in the history of clectric
transportation. It was natural that the success of the
electric motor on city and suburban lines should lead
to an investigation of its fitness for the requirements
of traffic on standard steam railroads. Indeed, itis a
fact that electrical engineers in the first flush of their
success did not hesitate to foretell the speedy relegation
of the locomotive to the scrap heap. and it was not un-
common to hear enthusiastic promises of air line rail-
roads with full sized trains running at speeds some-
where in the neighborhood of one hundred and fifty
miles an hour.

It was not long, however, before the ‘‘facts and fig-
ures” of the cost of operation of electric roads, and a
scientific analysis of carefully recorded data, proved
that the new method of traction was governed by
strict limitations, and that it could not be economi-
cally applied to the main lines of railroad for all
classes of work in the present state of the art of elec-
tric traction. It was soon realized that for hauling
trains on continuous long distance runs it was alto-
gether inadmissible on account of the cost of trans-
mitting the current, and that the shorter the runs and
the more fréquent the stops the more favorably did the
electric motor compare in point of efficiency and
economy with the steam locomotive.

The New York, New Haven & Hartford Railroad
Company was quick to act in a matter which was
likely to have animportant bearing upon the interests
of steam railroads. A large portion of their vast pas-
senger traffic was of the local or short distance kind,
and it was being seriously cut into by the many elec-
tric and trolley lines which had developed an active and
successful competition during the past few years. The
company resolved to carry out exhaustive experiments,
to determine how far and in what manner it would be
advisable to electrically equip those of their lines which
were being subjected to the severest competition from
parallel trolley roads. The experimental work was
mainly earried out on what is known as the Nantasket
Beach line. and for two years it has been prosecuted
with the greatest care and diligence. An examination
has been made of the best form of station equipment,
transmission, and motors for this particular class of
work, and the experience which was gained in this way
has been embodied in the equipment of which we give
a compiete description on another page.

The opening of this line—or rather its reopening—
cannot faii to exercise a powerful influence upon all
the other great railroads which, like the New Haven
road, are suffering from the cormpetition of suburban and
interurban trolley roads; and as soon as the new equip-
ment shall have been long enough at work to prove
the extent of its superiority to the old system, we may
look for some at least of these roads to make a similar
change of motive power.

Perhaps the most immportant point that the company
has proved to its satisfaction is that the current may
be safely and economically transmitted by means of a
third rail laid between the main rails and carried by
wooden blocks placed upon the ties. This arrange-
ment did away with the costly, and, for this kind
of service, somewhat wasteful overhead trolley wire,
and removed at once an obstacle to the adoption of
electric traction on trunk roads. There is no percepti-
ble leakage from the third rail under ordinary condi-
tions of weather, and the line has been operated when
the whole track was covered with water. Add to this
that the risk to the public has been reduced to a mini-
mum by breaking the rail at crossings, fencing it in at
stations, and making provision for cutting out the cur-
rent while the train is stopping at stations, and it will
be seen that a most serious problemm has been very
satisfactorily solved.

As regards the trains themselves, it has been proved
that a given weight of passenger cars may be more
quickly accelerated than the same weight of cars and
steam locomotive combined. The immense advantage
which this confers in the operation of a short distance
traffic with numerous stops is obvious, and in this lies
one of the greatest advantages of the new over the old
system. There is also a smoothness of acceleration
and an absence of smoke and cinders which conduce
greatly to the comfort of the traveling publie.

But while the company are satisfied that the system
of electric traction which they have so successfully
worked out has a great futurein the particular branch
of railroad service for which it is designed, there is a
noticeable absence of any rash promises regarding its
application to fast passenger traffic on the through
lines. Whether we shall see the application of elec-
tricity to this service depends upon the developments
which may be made in electric traction as such. In
the present state of the art, the management of the
great railroads consider that it is unsuited to long dis-
tance express service, and that until some more eco-
nomical system of transmission is devised, it has little
hope of being applied in that direction.
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OPENING OF PHILADELPHIA'S COMMERCIAL MUSEUM.

Philadelphia’s Comnmercial Museum, in the Pennsyl-
vania Railroad office, on Fourth Street, was formally
opened on June 2, by President McKinley, in the
presence of a gathering of notable persons from Wash-
ington, and representatives of the leading trade bodies
of the United States, Mexico, Central and South
America. The event reaily had international import-
ance, owing to the presence of s0 many diplomatic
representatives of other countries, especially those on
the American continent. An inspection was made
of the building and a luncheon was served. The for-
mal opening of the museum was held at the Academy
of Music at two in the afternoon. The mayor of
Philadelphia presided and introduced President MeKin-
ley, who made a most excellent speech, after which Dr.
William Pepper, president of the Commercial Museum,
outlined the character and work of the museum.
In brief, he stated that the Comimercial Museum pos-
sessed the most extensive collections of natural products
in existence in any country. These collectionsare dis-
played so as to enable manufacturers or traders to
study them to the best advantage and gain the infor-
mation or make the selections needed for their special
interest. The library receives regularly over 900 jour-
nals of commerce and manufactures from all parts of
the world in many languages. An abstract of contents
is made on cards and they are duly catalogued. The
museum also sends out numerous circulars of inquiry
and regularly receives reports of special agents. The
bureau of information thus formed contains the fullest
and most exact data obtainable on trade conditions.
The advantages are open to all manufacturers who pay
the moderate membership fee. In thescientific labora-
tories connected with the museum all new products will
be tested and analyzed, and the results are expected to
be very valuable. Courses of instruction will be regu-
larly conducted in the institution which will attract
earnest students seeking to fit themseives for appoint-
ment in the consular service or to other commercial
positions.

The purposes of the museum require further that
there shall be displayed very complete collections of
the manufactured articles which are actually being im-
ported into the markets which it is proposed to share
with the countries hitherto controlling them ; conse-
quently there will be found extensive series of goods
made abroad for sale in Mexico, Central and South
America, Africa, Australia and the Orient. It is hoped
in time that permmanent buildings may be constructed
to house the collections, and that the federal govern-
ment may take some definite official recognition in the
form of an annual grant. The result of the three
years’ work has been most satisfactory. :

THE NEW PUBLIC LIBRARY BUILDING COMPETITION.

The bill authorizing the building of the new Public
Library building for New York City has been approved
by the Governor. The estimated cost of the building is
$1,700,000, exclusive of the heating, lighting, ventilat-
ing apparatus, furniture, book stacks, shelves, and
also for the expenditure for architects’ fees and for re-
moving the reservoir. In a pamphlet issued by the
trustees of the New York Public Library the various
requirements of the building are specified. The build-
ing will stand on a lot 482 X 455 feet square. The
building will measure about 225 X 350. It isto be fire-
proof and have a storage capacity for 4,000,000 volumes.

The committee proposes to obtain plans by two con-
secutive competitions; an open competition for
sketches only and a restricted paid competition.
Director J. 8. Billings, Bernard R. Green, in charge at
the Congressional Library, and Prof. Ware, of Colum-
bia University, will be the judges in the preliminary
competition. All architects having offices within the
limits of Greater New York are invited to compete in
the preliminary competition. The commitee will then
choose from the work of these architects twelve
sketches which in their judgment are the most meri-
torious. They will be given a premium of four hun-
dred dollars. The committee will then choose from the
authors of the twelve sketches so selected certain of
the competitors, not more than six in number, to take
part in the second competition, selecting only those
who, in their judgment, are qualified by their profes-
sional training and experience to undertake so im-
portant a work. The persons thus selected will then
be invited to take part in a second competition, which
will be conducted under such conditions as the com-
mittee may name. The competitors in the second com-
petition will be given eight hundred dollars as the
estimated cost to them of the drawings required.
These drawings will be judged by a jury of seven per-
sons, consisting of three members of the board of
trustees to be named by the board, the director, and
three practicing architects, which may be chosen by
the committee. The jury will, by a majority, select
the designs, at least three in number, which they find,
on the whole, to be the best, and will send them to the
trustees, naming them in the order of their merit, with
such criticisms as they see fit to mmake. The trustees
will then send these to the Board of Estimate and Ap-
portionment for its approval, subject to such changes

as may afterward be deemed advisable, and the trus-
tees will recommend the author of the best plans as
the architect of the building. The trustees may also
appoint an engineer to superintend the work.

Plans are now being perfected by Dr. Billings to
systematize the three large collections with a view to
their amalgamation in their new home. It will be at
least three years, possibly more, before the collections
can be housed under the same roof. It will take a
large part of this time to go over the libraries tho-
roughly, classifying their treasures and have them put
in proper shape for the final fusion. Already the col-
lections are being consolidated. Thus the Americana
will be taken to the Lenox Library, as will also the
works on music. The works on sports and English
history will be brought to the Astor Library. When
the new library building is erected, the building of the
present Lenox Library would make a magnificent home
for the New York Historical Society or some other
similar institution.

—_— -t r-—

AN ELECTRIC FOUNTAIN FOR BROOKLYN, N. Y.

The city of Brooklyn is to have an electric fountain
which will be erected in the Park plaza. Plans for
the fountain were made by F. W. Darlington, Phila-
delphia, who has constructed fountains of a similar
character in other cities. The old concrete fountain
has been removed and the new fountain will take its
place. The position is particularly fortunate, being ex-
actly in front of the great arch at the entrance of Pros-
pect Park. The circumference of the basin is 370 feet,
and it will be constructed of kosmocrete. Under the
center of the basin will be a cellar in which will be placed
alargepart of the scenery connected with producing the
colored effects. A tunnel will connect this cellar with
an operating kiosk, where the person in charge of the
fountain will stand, looking out of a window six inches
above the water, and thus be enabled to see the effect
of the various combinations which he has caused to
be produced.

The electrical apparatus will consist of nineteen au-
tomatic focusing arc lights, connected in series; each
lamp will be of 6,000 candle power, and will be provided
with an adjustable stand which permits of throwing
the light upon the ascending water. Three rheostats
will be provided, one for each series of lamps, and each
lamp will be provided with a silver parabolic reflector.

The glass color slides will be operated by compressed
air, and they will be controlled by electricity. Eighteen
incandescent lights will be arranged about the wall of
the basin.

The display of the fountain will consist of faney jets,
umbrella, ball sprays, rings, fans, funnels, wheat
sheaves, ete. It is said that an attempt will be made
to throw pictures on a wide sheet of spray. If the
experiment is successful, it will be very interesting.

Two trolley car companies have entered into an
agreement with the Park Commissioners to each sup-
ply one-half of the current required, and it is believed
100 horse power will be necessary.

The fountain is capable of throwing 100,000 galions
per hour. The contract price of the fountain is $24,500,
and the contractors are the Willson & Baillie Manufac-
turing Company.

-t ——

ACCIDENT AT THE YERKES OBSERVATORY.

The Yerkes Observatory of the University of Chicago,
at Williams Bay, Wis., will be closed for the summer on
account of an accident which occurred on May 29. ‘The
great movable floor of the great dome fell 45 feet and
rested at an angle of 45 degrees,with one edge of the floor
against the bottom of the pit and the other edge 3 feet
below the top gallery, against the guides which carry
the great counterweights. It appears from an exam-
ination made by an engineer thatone of the cables was
torn from its weight. This unbalanced the floor, which
fell to the bottom of the pit. In its fall it carried away
the winding stairway and crushed the electric appara-
tus underneath it. The floor is said to be a complete
wreck. There was no one in the building at the time
of the accident. Prof. Barnard and Prof. Ellerman
had been working all night at observations, but they
had stopped at daylight, so that, fortunately, no one
was injured. Director Hale at once locked the
building, and sent to the University officers to come to
the building and commence an investigation. ‘ The
cause of the accident,” said Major Rust, Comptroller of
the University, ‘“has not been decided, and probably
will not untilrepresentatives of all the parties interested
are on the ground. The big telescope was not injured
in the falling of the floor in the least, and the damage
is confined to the flooritself and the machinery immedi-
ately connected withit. Astohow theaccidentoccurred
we have not come to a conclusion. I think the floor
will be again in position inside of sixty days.” The
results of the official investigation will be looked for
with interest.

O
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CHELSEA district in London utilizes its street refuse
by separating the rags and paper, which are converted
into brown wrapping paper, while the rest of the refuse
is burned in the furnaces of the reducing works and
the residuum is used in brickmaking.
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AN IMPORTANT FIND OF ANCIENT PAPYRI

A great find of ancient papyri in Egypt has been
made by Messrs Grenfell and Hunt, who are exploring
for the Egyptian Exploration Fund at Behneseh;
many ancient rubbish mounds yielding a rich store.
The quantity of rolls found in three of the mounds
was large enough to warrant the assumption thata
part of the archives had been thrown there. The
papyrirange from the time of the Roman conquest to
early Arab times. Each centuryis largely represented.
Most of the documents are written in Greek, with a
sprinkling of Latin, Coptic and Arabic. Little is known
of the contents of the documents, but Mr. Grenfell’s
hope in digging at the site of Oxyrynchus of finding
early Christian documents is realized, for among the
papyri is a leaf from a third century papyrus book con-
taining a collection of the sayings of Christ. Some of the
sayings are not in the Gospel and others exhibit diver-
sions from the text of the Gospels. It is thought that,
when the papyri are examined in detail, further discov-
eries of Christian records, as well as fragments of lost
classical literature, will be found, since in some of the
mounds a large proportion of the papyri are written in
uncials, which were largely employed during the first
two centuries of the Christian era. One hundred and
fifty rollswhich in many casesdre several feet long have
been retained in Gizeh and the rest are on the way
to England. Besides the papyri, a number of coins,
two hundred inseribed tiles, bronze and ivory orna-
ments and other objects of the Roman and Byzantine
periods have been recovered. The New York Sun de-
sarves credit for cabling all the details obtainable of
the find.

>
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THE HARTFORD MEETING OF THE AMERICAN
SOCIETY OF MECHANICAL ENGINEERS.

The opening session of the Hartford meeting of the
American Society of Mechanical Engineers was held on
May 25. Sessions for the reading and discussions of
papers were held on Wednesday, Thursday and Friday
mornings and Friday evening. The afternoons were
devoted to excursions to interesting shops, institutions,
etc., in the neighborhood. On Wednesday, May 26, a
reception was given by the President and Faculty of
Trinity College. A large number of interesting papers
were read, including one by Dr. Leonard Waldo, on
the ‘ History of the Development of the Bieycle;”
‘“ Hygrometric Properties of Coal,” by Prof. R. C. Car-
penter ; ‘‘ Electricity vs. Shafting in a Machine Shop,”
by Prof. Charles H. Benjamin ; ‘‘ Rating Electric Power
Plants on the Heat Unit Standard,” by Prof. William
S. Aldrich ; ‘“A Continuous Steam Engine Indicator,”
by Prof. Thomas Gray. These were only a few of the
very interesting papers which were read. The mem-
bers of the society were well entertained in Hartford,
and the excursions in the neighborhood were very in-
teresting.

Among the excursions were trips to visit the third
rail system of the N. Y. & H. R.R., the plant of the
Berlin Iron Bridge Company, the Pope Manufacturing
Company, the Pratt & Whitney Company, the Billings
& Spencer Company, the Hartford Rubber Works and
other establishments. The Hartford meeting of the
society was the largest ever held outside of New York
City, 402 members and guests being registered as in
attendance. The legislature being in session at the
time, the hotels could not accommodate the erowd, so
that many members were able to enjoy the hospitality
of some of Hartford’s homes.

>
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THE LIQUEFACTION OF FLUORINE,

The distinguished chemist Prof. James Dewar has
just succeeded in liquefying fluorine gas at a tempera-
ture of —185° C. The product was a yellow mobile
liquid which had lost chemical activity. Great inter-
est has been felt in the element fluorine since its isola-
tion by M. Moissan, who described it in his celebrated
paper in the Annales de Chimie et de Physique for
December, 1887. The isolation of flourine was deseribed
in detail in the issue of the SCIENTIFIC AMERICAN
SUPPLEMENT, January 22, 1887. Further researches
upon the element were given in the same paper for
December 12, 1891. The element exists in a considera-
ble quantity in combination with calcium, forming the
mineral fluorspar, which crystallizes in fine cubes of va-
rious colors. Flourine also occurs in small quantity as
a constituent of bone and other animal substances. Its
intense affinity for metals and for silicon for a long
time prevented the attempts to isolate it from being suc-
cessful. The efforts of the chemists to investigate it in
a satisfactory manner were baffled, because its chemical
affinities were so numerous and acute that, when
driven from one combination, it instantly combined
with some other substance with which it came in con-
tact. Owing to this difficulty of investigatingits quali-
ties, there has been some uncertainty as to its ele-
mentary nature. It is probable that Prof. Dewar’s
discovery will be of great importance, from the fact
that the liquefied gas loses its chemical activity. Full
details of Prof. Dewar’s discovery are at present lack-
ing, as only a cablegram was received at the time of
going to press, but further particulars will be looked
for with great interest.
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NEW GAS MOTOR.

We give herewith an engraving of a new vertical gas
and gasoline engine, recently brought out by Palmer
Brothers, Mianus, Conn., with a view to furnish the
complete engine or castings with working drawings
for amateurs and others desiring to construct an en-
zine.

It is suitable for running light machinery, when ar-
ranged as a stationary engine. The marine type (which
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SMALL GAS AND GASOLINE MOTOR.

is shown in the cut) will run a 16 or 18 foot boat or
light motor carriage. It will run in either direction.

A pump is used to circulate water in the water jacket
of the portable engine. In the stationary form a tank
is used instead of a pump. These motors are built on
the two-cycle compression system, with an impulse at
each revolution of the crank. It receives its charge
and exhausts through a cylinder port opened and
closed by the movement of the piston. A suitable valve
regulates the charge received from the closed crank
chamber in which the mixture is compressed by the
downward stroke of the piston. Vapor and air are
drawn into the crank case by the upward stroke of the
piston, and thoroughly mixed (by the motion of the
crank. The engraving shows the circulating pump,
but the pipe leading from the pump to the water
jacket is omitted.

The weight of the marine engine is 135 pounds; of
the stationary, 200 pounds. The height of the sta-
tionary engine is 23 inches and that of the marine is 17
inches. The height from the base to the center of the
shaft is 414 inches.

—_— >t ro—

GASOLINE OR GAS HOISTING ENGINE.

The facility with which gas or gasoline engines can
be adapted to different uses and the extent to which
these motors have been introduced into new fields is
remarkable. The latest application of the gas and gas-
oline engine is shown in our illustration. It is a hoist-
ing engine in which the gas or gasoline motor and the
hoisting mechanism are mounted on a single rigid base.

The hollow cast iron drum which turns on its shaft is
carried by an internal wooden frictional driving device,
and the power is transmitted from the engine shaft to
the hoisting shaft by heavy spur gearing. Thedrum is
provided with a steel strap brake, and both clutch and
brake levers are placed in convenient positions. The
motor has a special governor which enables the user to
change the speed to suit the work to be done.

The machines are mnade in sizes ranging from ten.to
fifty horse power. They are simple in construction and
adapted for all uses, but are especially suited to mining
localities where water is scarce and fuel expensive. The
use of these machines permits of working many mines
which could not be worked if steam were the only mo-
tive power available. Either gas, gasoline, crude oil or
distillate can be used. The manufacturers of these en-
gines furnish a special driving pulley when desired
which allows of using the engine for driving ventilat-
ing or forge fans, pumps or other machinery when it is
not used for hoisting.

The hoister is compact, economical and safe; it can
be managed by any one, and, as in the case of all gas
engines, expense ceases when the engine stops.

The Weber Gas and Gasoline Engine Company,
Kansas City, Missouri, are makers of this machine.

<O
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The Care of Watches.

There are a great many little superstitions con-
nected with the handling and wearing of watches, as
with everything not commonly understood. How
many owners of timepieces are very wary about leav-
ing them with a watchimaker, lest some of the ‘‘ jewels ”
may be abstracted! If these people only knew that
the most precious jewels in the ordinary watch are
worth about eight cents apiece, and only about forty
cents a gross unset, their alarm would vanish ; but
they would also look upon their watches with a great
deal less of mystic veneration and awe.

Another common belief is that turning the hands
backward will injure the works. How, they do not
know—but in some mysterious manner that ordinary
mortals cannot comprehend, In fact, the only style of
watch which could have been injured in this way is
the old English ‘‘verge” escapement, modeled after
fourteenth century clocks—watches which almost any-
thing would have injured, and which were useful for
almost any purpose except keeping time.

A watch is a complicated piece of meehanism—the
least elaborate have a hundred and fifty separate parts,
some over a thousand, every part nicely adjusted to its
delicate functions. And the movements never stop,
unless the watch’s owner neglects the important pre-
caution of winding it, or, on the contrary, is so very so-
licitous about its welfare that he attempts to remedy
the defects of its anatomy by surgical operations with
a penknife, a pin, a lead pencil, or some other instru-
ment as inappropriate.

Wind yvour watch regularly. That is the first great
rule for watch wearers. In the morning is probably
the best time, so as to have the greatest tension of the
spring during the day, when the works are most liable
to shaking and hard usage. Have your watch cleaned
and oiled regularly. The delicate balance wheel makes
150,000,000 vibrations during a year. The best oils will
gum and clog where there is such continued friction.

Keep your watch pocket clean. Don’t let lint and
fine dust accumulate in the corners. No matter how
well the cases may close, the subtile dust will work its
way through soon enough.

Chief of all, curb your curiosity. Don’t open the
cases and inspect the works. They are there yet, even
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NEW HOISTING ENGINE.
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though you have not seen them since yesterday. If
anything should occur to cause them to stop, don’t try
to find out yourself what it is. A watchmaker
will charge you nothing for an accurate diagnosis,
which involves no possible further injury. And don’t
try to regulate the watch yourself. Youmay do it suc-
cessfully, but the chances are against you. In fact,
the chances are that the watch may not need regulat-
ing at all. All watches, except the best, run faster in
winter, slower in summer. Yet some men set their
watches with every clock they see, and move the re-
gulator, too, if they can pry the cases open.—Popular
Science News.
—_— .t —
A NOVEL SHAFT BALANCE.

A balance more especially designed for use on pumps
and other manually operated machines, to counterbal-
ance any wheel or wheels on the shaft, is shown in the
accompanying illustration, the device being designed
to permit the operator to start the shaft and actuate
the machine with great ease. The improvement has
been patented by A. S. La Fontaine, of the Aruba
Phosphaat Maatshappy, Curacao, Dutch West Indies.
On the driving shaft of the machine on which the bal-
ance is to be applied is a spider with radial arms sup-
porting at their outer ends closed boxes, as shown in
Fig. 1, each provided with a filling plug to permit of
placing water or other liquid in the boxes, as indicated
in Fig. 2. The boxes are arranged alternately on op-
posite sides of the arms, and by partly filling the boxes
a running weight is formed for the arms of the spider,
designed to be free from all jerk or jar, as is so fre-

LA FONTAINE'S SHAFT BALANCE.

quently the case with balance wheels for sliding weights,
the construction also dispensing with a rim, and calling
for less weight and bulk than a fly wheel.

40

The Alleged Occurrence of Frogs in Blocks of Stone,
The occeurrence of living frogs ard toads inclosed in
blocks of rock or stone or in clay, many feet below
the surface of the ground, has often been reported,
but never substantiated, says Leisure Hour. Dr. R. H.
Traquair, keeper of the Natural History Collection
in the Museum of Science and Art, Edinburgh, has
examined this delusion, among others, and he puts all
such reports down to want of power of accurate obser-
vation. A stone is being broken, a frog is seen hop-
ping about close to the place, and forthwith the lively
imagination of the quarryman persuades him that he
has seen it actually come out of a cavity in the rock.
Dean Buckland made experiments for the purpose of
ascertaining how long frogs and toads could live shut
up in cavities of stone and excluded from air and food,
with the result that most of them were dead within
a year, and none survived more than two years. Yet
frogs are alleged to have been found inclosed in rocks
which, geology teaches, were deposited under water
millions of years ago, and afterward subjected to a
pressure which has crushed all the fossils contained in
them as flat as paper. If geology is right, the frog
stories are utterly incredible. Or, as Dr. Traquair puts
it, the blow of the hammer that disclosed a live frog
inside a block of stone without an opening would at the
same time destroy not only geology but the whole
fabric of natural science.
_—_——.vr—

ON the death of the Duc d’Aumale, on May 7, the
Institute of France comes into possession of the splen-
did Chéteau of Chantilly, with its splendid collection
This bequest is valued at $8,000,000. The collections
will now be opened to the public and a rare treat is in
store for those who make the pilgrimage to the famous
chateau. The exterior wings of the chaiteau are as-
signed as lodgings for the three curators. To meet the
expenses of the preservation of the chiteau, the great
forest is included in the bequest. The funds obtained
from annual clearings and from the income of other
portions of the estate will produce more than the sum
necessary for keeping up the echiteau.
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A FIRE ENGINE CAR.

With the enormous extension of the trolley road it
has been rendered possible to furnish fire protection to
outlying districts without the maintenance of expensive
fire companies in the immediate neighborhood. Several
cases have lately occurred in which the trolley has en-
abled fire apparatus to be quickly transferred to the
scene of the conflagration.

The electric engine truck which we illustrate is in-
tended for this purpose, and is made by the Wason
Manufacturing Company, of Springfield, Mass. It con-
sists of two trucks, surmounted by platforms, on which
men can ride with hose, tools and other equipments.
To the rear truck is attached a platform which con-
nects the two trucks upon which the fire engine is car-
ried. The length over the platform railings is 28 feet
8 inches. The extreme length from the edge of the
footboard to the fender is 30 feet 1014 inches. The
height from the rail to
the top of the engine

ranée railway, and to the report of Herr Ast upon
Austrian railways.

In most of the roads investigated the creep was in
the direction of the travel of trains, and also down the
grades, as might be expected. The greatest creep
observed was that on the Kaiser Ferdinands Nordbahn,
where the maximum was 260 millimeters in one year,
but this was exceptional, as on the same road the
total creep for seven years was 420 millimeters. The
creep, however, takes place on straight, level sections
of the road, and, furthermore, is not alike for both
rails, the left rail almost invariably showing the greater
creep.

Careful measurements were made upon about 500
miles of the Austro-Hungarian state railways, of which
more than 300 miles are double track, and data were
obtained upon the following points : nature of ballast-
ing, relative level of rails, width of embankments,

to be in the direction of the swiftest trains or the
heaviest loads, thus bearing out the same theory.

The investigations in Austria, however, did not al-
together support this view. Herr Spitz, who assisted
in making the examinations, found that the greater
creep of the left rail also appeared on the Hungarian
roads, on which the trains keep to the right, the left
rail being in the middle portion of the roadbed, show-
ing that some other cause must be found to explain
the inequality. Local conditions, such as difference
in ramming the ballast, unequal depth, etec., were
found to cause unequal creep. and in some instances
the creep was less down steep grades than on portions
more nearly level.

Herr Spitz, to whom the credit for the second por-
tion of the paper is due, thinks that the true cause of
the unequal creep of the rails is the action of the
forces in the engines; he contributes an elaborate

discussion of the sue-

platform is 9 inches,
the length and width of
the engine platform is
13 feet 9 inches by 6 feet
11 inches. The width
of the car over the
channel beams is 7 feet
10 inches. The extreme
width over the hoisting

wheels is 8 feet 6%
inches. The weight of

the car is 14,000 pounds.
The electric motor can
be attached directly to
the axle of either truck
or the car propelled or
drawn by electric loco-
motive or snow plow.
To load the engine,
the platform is lowered
to the rail, the front
truck is disconnected,
and is run far enough
away to admit of the
engine being backed
into position, when,
by means of a winch
attached to the rear
truck, the engine is
easily and readily
drawn into place. The
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AN ELECTRIC FIRE ENGINE TRUCK.

cessive impulses tend-
ing to produce blows
upon therails. Taking
each side separately, he
8 plotted the successive
phases, and then, com-
bining them: into one
diagram, showed the
resultant to be in accor-
dance with the observed
facts.

It would be interest-
ing to apply the same
analysis to the obser-
vations made in this
country, and thus ob-
tain a confirmation or
refutation of this result.

Gila DMonsters
Venomous,

Prof. John Van Den-
burg delivered an in-
teresting lecture at the
Academy of Sciences,
San Francisco, recently
upon the Gila monster.
He says :

‘It has become a
common supposition for
vears,” said the lecturer,
‘“that the bite of a Gila

XN

front truck is then
brought back, and, by
means of chain hoists
operated by right and
left screws, the front
end of the platform is
raised and the side gir-
ders securely locked
into place, thus making
both trucks and plat-
formm practically one
piece. At a recent test
by fire department offi-
cials, a steam fire engine
was loaded in two and
one-quarter minutes
from the time the car
was run into position
until its being ready for
service. In unloading,
the front truck was de-
tached in forty-five
seconds, and the horses
were attached and
ready for starting off in
one minute and one-
quarter.

The great extension of
the trolley and third
rail roads in connecting
widely separated towns
will enable such fire
trucks to be used with great effect, as, in case of a
serious fire, engines from a number of towns may be
brought into action in a very few minutes, and will
enable small hamlets and isolated houses to receive fire
protection which they could not get in any other way.

The Creep of Rails,

A valuable paper upon the above subject was pre-
sented recently before the railway section of the
Austrian Society of Engineers, by Inspector Von En-
gerth, and is now printed in full, with diagrams, in
the Zeitschr. d. Qesterr. Ing. u. Arch. Vereines for
January 22 and 29, says the Engineering Magazine.
The fact that rails do creep has long been observed,
but this shifting of position appears to be a final result-
ant of so many different causes that its full investiga-
tion is voluminous. Inspector v. Engerth has collected
data from a number of the Continental railways, and
from these he studies the problem. Especially is he
indebted to M. Couard, of the Paris-Lyons-Mediter-
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LOADING THE TRUCK WITH A FIRE ENGINE.

character of rail fastenings, length of time in which
no creep occurred, and other special points that pre-
sented themselves.

M. Couard in his investigations found that in double
track roads the creep was in the direction of train
motion, and explains this action as follows:

When the engine wheels approach the end of a rail,
the weight of the engine causes the rail to spring down
a little lower than the end of the next rail, which has
as yet none of the weight upon it. This causes the
wheel to strike a blow upon the end of the rail which
is being approached. and the horizontal component
of this blow acts to drive the rail along in the direc-
tion of the motion of the engine. The greater creep
of the left rail he explains by the fact that on the
Paris-Lyons-Mediterranée road, on which the trains
keep to the left, the outer rail, being further away
from the center of the roadbed, is not so well sup-
ported as the inner rail, and hence suffers greater de-
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monster was as poison-
ous as that of a rattle-
snake, but many of the
scientists denied this.
Numerous eminent
scientific men stated
that from actual ex-
perience thev had de-
monstrated that the bite
was harmless. One of
these (Dr. Schufert) had
himself been bitten by
one of the reptiles, and,
besides the pain oceca-
sioned by the ordinary
bite of an animal, no ill
results followed.”

The lecturer then
stated, says the San
Francisco Call, that he
had demonstrated that
the saliva of the Gila
monster was poisonous.
Its bite would in almost
every case cause death,
if the teeth of the
lower jaw penetrated
the skin. It was the
upper jaw of the rep-
tile which sank into the
flesh of Dr. Schufert,
and as the secretion of the glands of the upper jaw
was harmless, the doctor lived.

The speaker said that he had injected the saliva of
both the upper and lower glands into pigeons, and in
every case where that from the lower jaw was injected
the vietim had died in a short time. He showed why
so many animals which are bitten by the poisonous
reptile live. The ducts which lead from the glands
to the mouth open between the lower lip and the gum.
For the saliva to enter a wound it must be forced up
from the lip to the teeth, and thence into the wound.
Thusit is hard for the poisonous fluid to reach the
blood, even if the victim is bitten by the lower teeth.

ON the occasion of its 150th anniversary the Aberdeen
Journal boasts that it was founded by a fellow appren-
tice of Benjamin Franklin. The first number con-
tained an account of the battle of Culloden. The
Journal was a weekly till 1876, when it became a Con-
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flection. For single track sections, the creep appearsi servative daily.



374

Seientific dmevican,

|JuNE 12, 1897.

Natural History Notes.

Radiography of Flower and Fruit Buds.—In a recent
number of the Gardeners’ Chronicle, Mr. G. J. Burch
contributes an interesting article, accompanied with
figures, upon the use of the X rays for photographing
flower and fruit buds. Mr. Burch and his assistants
began by exposing plates of glass of different colors to
the action of the rays. The violet glass showed itself
much more opaque than that of other colors. It con-
tained alumina and cobalt in addition to the ordinary
elements. An experiment was afterward made with a
violet colored hyacinth, and, as had been anticipated,
the flower gave different results from those given by
the glass. It was much more transparent. The sensi-
tized plate, after development, showed that the con-
tour of the petals, the veins, and the internal form of
the ovary were well represented. For taking such
radiographs Mr. Burch advises the use of tubes that
give very little light, and that, for example, would
scarcely give the contour of the hard partsof the hand.
The aeriferous tissues are very transparent to the X
rays. The more water the tissues contain, the more
opaque they are. Dry fruits and flower buds give
excellent radiographs. The seeds are very distinctly
seen, as are also the different parts of the flower.

The Color and Sleep of Fish.—Prof. A. E. Verrill
recently communicated to the American Journal of
Science a valuable article on the subject of the color
that fish assume while asleep. In mostcasesthe change
consists in an intensification of the colors. The mark-
ings have a darker appearance, and such modification
is of a nature to better conceal the animal and render
it less visible during the night. In certain of the spe-
cies observed by Prof. Verrill the changes were more
complicated. For example, the Stenotomus chrysops
while awake and in a state of activity was silvery
white, with iridescent plays of color. At night it was
of a dark bronze color, and from this ground stood out
six transverse black bands. If it chanced to be awak-
ened from its sleep at night, in an aquarium, by the
sudden turning on of the gas, so that the light was
bright, the color was instantly modified, and the nor-
mal tints of the awakened animal exhibited themselves
immediately. Here again the protective role of the
coloration of the sleeping state is evident, since the
animal sleeps among alge and the black bands are
confused with the thalli and fronds, while the bronze
color closely resembles the greenish yellow color com-
mon to many seaweeds.

In the monacanthus also the nocturnal color is very
different. The animal is brown and greenish when
it is awake, while when it is asleep its body assumes a
grayish color, which protects it amid rocks and plants.
In the cephalopods, too, in the loligo especially, the
nocturnal color is darker, and, in a general way, it may
be said that the animal is less easily distinguished
when asleep upon the rocky bottoms that it frequents
than when awake. It isevidently well that this is so,
since an animal too easily distinguished by its colors or
markings would become an easy prey during the tor-
pidity of sleep.

The Preservation of Animals.-—In a recent number
of Natural Science there is given a summary of the
observations of Mr. Amyrald Haly, director of the
Museumn of Colombo, upon the value of formaline as
an agent for preserving zoological specimens. Accord-
ing to Mr. Haly, who has been using this material for
the last two years, a 114 or 2 per cent solution suffices
to preserve the invertebrates in general. For the ver-
tebrates it requires a 3 or 834 per cent solution. Forma-
line preserves the medus® admirably, their colors and
transparency remaining unchanged. Mr. Haly con-
fesses, however, that formaline is not of universal
application, for sometimes it fails. For fish of bright
colors it is better to use gum and glycerine, and the same
is the case with crustacea; but perhaps gum and
formaline mixed might be used with advantage.

The Age of Trees.—It is a widespread idea that the
rings of the section of a tree give data as to its age, the
concentric rings being of the same number as the years
that have passed. It is known, however, that the
data thus furnished are only approximately exact.
Can any other information be obtained from them ?
An English botanist has recently caused some surprise
by calling attention to a peculiarity of a tree of which
a section exists in the British Museum. This section is
that of a Douglas fir which was felled in 1885, and was
more than five hundred years old. An exarmination of
the specimen shows that a part of the annual rings,
corresponding to the end of the first century of the
tree’s existence, presents an abnormal appearance.
Twenty of these rings are very close together and form
a zone of special aspect, and widely separated from the
external and internal zones. It is evident that these
layers have formed during twenty years under defec-
tive conditions, or at least abnormal ones. What were
these conditions ?

The gentleman above mentioned is inclined to seek
them in numerous cataclysms—earthquakes, inunda-
tions, drought, etc., with pernicious vapors coming
from thousands of abysses, and such as preceded the
great epidemic known in the fourteenth century as the
black plague, which was attributed to such cataclysms.

Economic Uses of the Bamboo.—The bamboo may
well be called useful, since it is applied by the Chinese
to so vast a variety of purposes that they are puzzled
to get along without it when they emigrate to a place
where it does not grow. The tender, but tasteless,
shoots are cut for food, and are either boiled, pickled,
or comfited. The seeds furnish a farina suitable for
cakes. The gnarled roots are carved into fantastic
images of men, birds, monkeys, or monstrous perver-
sions of animated nature ; cut into lantern handles or
canes, known in commerce as ‘‘ whangus;” or turned
by the lathe into oval sticks for worshipers to divine
whether the gods will hear or refuse their petitions.
The tapering culms are used for all purposes that poles
can be applied to in carrying, supporting, propelling,
and measuring, by the porter, the carpenter, and the
boatman, in all cases where strength, lightness, and
length are requisite. The joists of houses and the ribs
of sails, the shafts of spears and the wattles of handles,
the tubes of aqueducts and the rafters of roofs, the
handles of umbrellas and the ribs of fans, are all con-
structed of bamboo.

The leaves are sewed in layers upon cords to make
rain cloaks, swept into heaps for manure, matted into
thatches, and used as wrappers in cooking rice dump-
lings. Cut into splints and slivers of various sizes, the
wood is worked into baskets and trays of every form
and fancy, twisted into cables, plaited into awnings
over boats, houses, and streets, and woven into mats
for the scenery of the theater, the roofs of houses, and
the casing of goods. The shavings are even picked
into oakum and mixed with those of rattan to be
stuffed into mattresses. The bamboo furnishes mate-
rial for the bed and the lounge, chopsticks for use in
eating, pipes for smoking, flutes to aid in singing, cur-
tains to hang in the doorway and brooms to sweep
around it, besides screens, stools, coops, stands, and
other articles of convenience and luxury in the house
too numerous and trifling to mention. The mattress
to lie upon, the chair to sit upon, the table to dine
from, food to eat, and fuel to cook with are alike de-
rived from it. The ferule to correct the pupil and the
book he studies both originate here. The tapering
tubes of the native organ and the dreaded instrument
of the lictor, the skewer to pin the hair and the hat to
screen the head, the paper to write upon, the pencil to
write with, and the cup to hold the pencils; the rule
to measure lengths, the cup to gage quantities, and the
bucket to draw water ; the bellows to blow the fire,
and the tube to hold the match ; the bird cage and the
crab net, the life preserver and the children’s buoy, the
fish pole, the water wheel and eaves trough, sedan,
wheelbarrow, and hand cart, with scores of other ma-
chines and utensils, are one and all completed by this
magnificent grass, the graceful beauty of which when
growing is comparable to its varied usefulness when
cut down.

China could hardly be governed without the con-
stant application of the bamboo, nor the people carry
on their daily pursuits without it. It embellishes the
garden of the patrician and shades the hamlet of the
peasant’; it composes the hedge that separates the
grounds of the latter, assists in the construction of the
implements to work their lands, and feeds the cattle
that labor on them. The boatman, dyer, and weaver
find its slender poles indispensable in their trades,
while there is nothing that the artists paint so well on
wares and embroideries. The tabashur found in the
internodes has its uses in native pharmacy, and the
silicious cuticle furnishes the engraver a good surface
for carving and polishing.

The Boreal Fauna.—The intense cold of the regions
near the north pole seems to form an insurmountable
barrier to animals.

The sailors of the Fram, who proceeded as far as to
the 85th degree of latitude, met with no whales, seals,
mooses, or bears beyond the 83d degree. On the con-
trary, they observed dog fishes (Scymnus glacialis) as
far as to the 85th degree.

The bear proved a valuable resource to them. Its
flesh, cooked or raw, and its fat, served as food, while
its skin furnished clothing. During the three years
that the voyage lasted, the crew of the Fram killed
twenty-nine of these animals.

Trees as Habitations.—Man, like certain animals,
has sometimes availed himself of trees as a dwelling or
a home. Lucinius Mutianus, an ex-consul of Lycia,
took special pleasure in feasting twenty-one guests in a
hollow plane tree; and modern travelers tell us of a
gigantic baobab in Senegambia, the interior of which
is used as a public hall for national meetings, while its
portals are ornamented with rude, quaint sculptures
cut out of the still living wood. The fig tree of India
is worshiped as sacred, and the lazy, helpless bonze
builds himself a hut, not unlike a bird cage, in its
branches, where he spends his life dreaming in con-
templative indolence under its cool, pleasant shade.
‘Whole nations live in the branches of trees. There is
a race of natives west of the mouth of the Orinoco, in
South America, the Guaranis, who have never yet been
completely subdued, thanks mainly to their curious
habitations. Humboldt telis us that they twine most
skillfully the leaf stalks of the Mauritius palm into
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cords and weave them with great care into mats.
These they suspend high in the air, from branch to
branch, and cover them with clay. Here they dwell,
and on a dark night the bewildered traveler may see
the fires of their dwellings high in the tops of lofty
trees.

More civilized countries even have not left us with-
out similar, though isolated, instances of men who
have found a dwelling in the trees of the forest. Eve-
lyn tells us of the huge trunk of an oak in Oxfordshire
which long served as a prison for felons; and he who
lived in the shades of old Selborne mentions an elm on
Blechington Green which for months gave reception
and shelter to a poor woman whom the inhospitable
people would not receive into their houses.

—_—_— e r-——

How Our Ancestors Regarded Water Drinking.

‘Water was in no great favor as a beverage in the six-
teenth and seventeenth centuries. The Hospital says:
“It needed a very bold man to resist the medical
testimony of three centuries ago against water drink-
ing. Few writers can be found to say a good word for
it. One or two only are concerned to maintain that
‘when begun in early life, it may be pretty freely
drunk with impunity,”’ and they quote the curious
instance given by Sir Thomas Elyot in his ¢ Castle of
Health,’ 1541, of the Cornish men, ‘many of the poor-
est sort, which never, or very seldom, drink any other
drink, be notwithstanding strong of body, and like
and live well until they be of great age.” Thomas
Cogan, the medical schoolmaster of Manchester fame,
confessed in his “Haven of Health,’ 1589, designed for
the use of the students, that he knew some who drink
cold water at night or fasting in the morning without
hurt ; and Dr. James Hart, writing about fifty years
later, could even claimm among his acquaintances ‘ some
honorable and worshipful ladies who drink little other
drink, and yet enjoy more perfect health than most
of them that drink of the strongest.” The phenomenon
was undeniable, but the natural inference was none
the less to be resisted. Sir Thomas Elyot himself is
very certain, in spite of the Cornish men, that there
be in water causes of divers diseases, as of swelling of
the spleen and liver. He complains oddly also that
‘it flitteth and swimmeth,’ and concludes that ‘to
young men, and them that be of hot complexion, it
does less harm, and sometimes it profiteth, but to them
that are feeble, old and melancholy, it is not conven-
ient.” ‘Water is not wholesome cool by itself for an
Englishman,’ was the verdict of Andrew Borde—monk,
physician, bishop, ambassador and writer on sanita-
tion—as the result of a life’s experience. But
the most formal indictment against water is that of
Venner, who, writing in 1622, ponderously pronounces
to dwellers in cold countries it doth very greatly deject
their appetites, destroy the natural heat and overthrow
the strength of the stomach, and consequently con-
founding the concoction is the cause of crudities.
fluctuations, and windiness in the body.”

————— O
The Washington Monument’s Seismoscope.

The largest seismoscope in the world hangs through
the center of gravity in that great obelisk which was
erected at Washington, D. C., in honor of our nation’s
first ruler.

This instrument consists of a copper wire 174 feet
long which holds a plumnmet suspended from its lower
extremity into a vessel of water. Two transits arranged
at right angles to each other are focused upon the
wire just above the plummet, and by means of these
little telescopes the slightest vibration of this great
mass of stone is indicated upon a graduated scale.

The expansion of the monument’s south face, on a
hot summer day, sometimes shifts the apex northward
a few hundredths of an inch, and high winds frequently
cause a slight variation from the normal position of
the wire. Occasionally the plummet swings violently
when the weather is calm and cool, its motion under
such circumstances being ascribed to vibration of the
earth itself.

The custodian of the monument takes a daily state-
ment of the transits and prepares a monthly chart of
the same, which is filed in the War Department. An
examination of these records discloses the interesting
fact that no permanent change has been effected in
the position of the monument, the plummet having
always leaned toward its normal resting place when
the causes of disturbance subsided.

-

On Aconcagua’s Summit,

A dispatch from Buenos Ayres, dated May 15, 1897,
states that another member of the Fitzgerald expe-
dition, Mr. Stewart Vines, has reached the summit of
Aconcagua. It issaid to be the highest mountain in
the Western Hemisphere. This makes the second per-
son who has ever made the ascent, the first being Zur-
briggen, a Swiss guide, also a member of the Fitz-
gerald expedition, who made the ascent on January
14 of the present year. Mr. Vines reports having made
several geological discoveries of great importance. Mr.
Fitzgerald, the head of the expedition, is now prepar-

 ing to make the ascent.
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Artificial Light: DModern DMethods
Electric, Incandescent, Welsbach,

BY PROF. D. 8. JACOBUS, STEVENS INSTITUTE OF TECHNOLOGY,
HOBOKEN, N. J.

Compared:
Acetylene,*

Experiments were made showing the appearance of
colors when viewed under the various lights. Some
colors were shown more perfectly under one light and
some more perfectly under another. The Welsbach
lamp failed in showing delicate shades of pink, and an
experiment was made to show that it tended to give a
yellow tinge to the complexion, whereas the acetylene
light gave an etfect much more life-like than the Wels-
bach lamp.

To show the appearance of various colors when
viewed by the different lights, two surfaces of the same
color were held up-at an angle between two sets of
light, each set containing eight lamps or burners. The
two sets of lights to be compared were placed at a dis-
tance of about six feet from each other on the lecture
table. Screens were placed in front of the burners to
shield the eyes of the audience from the direct glare of
the lamps. In the space between the lamps colors were
shown on large pieces of cardboard, doubled over at the
middle so that the two sides could be held at an
angle to each other. This allowed one surface to be
illuminated by one set of lamps and one by the other.
The audience could observe each surface at the same
time and thus compare the colors as they appeared to
the eye.

Similar experiments were made before the lecture, in
which the various lights were compared directly with
daylight. These also showed that the Welsbach lamp
failed in bringing out delicate shades of pink.

A second series of experiments consisted in viewing
colors of a slightly different hue, which would appear
of nearly the same hue when held in one position be-
tween two sets of lamps, and of a widely different hue
when the colors were reversed soasto be lighted by the
opposite set of lamps.

The relative rates of consumption of gas for a given
candle power was next discussed, together with the
heat produced and the contamination of the atmo-
sphere by the products of combustion. The Welsbach
was shown to save 70 per cent of the gas used by an
ordinary flat flame burner for an equal amount of illu-
mination. Acetylene gas was shown to be ten times as
powerful an illuminant as ordinary water gas, or a bur-
ner using one cubic foot per hour would produce
forty candle power.

The explosive properties of acetylene were discussed,
and numerous instances were cited where acetylene
compressed in tanks under a heavy pressure, so as to
become a liquid, had exploded with fatal results. An
instance was also cited where a machine generating
acetylene at atmospheric pressure had exploded, kill-
ing two persons. In the case of the liquefied acetylene
under a heavy pressure the explosion is similar to that
of dynamite or ordinary gunpowder; that is, the ele-
ments will decompose without the presence of air. If
the acetylene isnot at a pressure greater than that of the
atmosphere, however, such decomposition is impossi-
ble, and the acetylene must be mingled with air before
there can be an explosion. Experiments were made in
which acetylene and ordinary illuminating gas were
exploded when mingled with air. The gas was allowed
to escape from a burner into a partly confined space.
The explosion produced by the acetylene was much
more severe than that produced by the illuminating
gas.

Calculations of the relative costs, in the city of New
York, for equal illumination were presented. The in-
candescent electric light cost one cent per lamp of 16
candle power per hour. Ordinary illuminating gasat
$1.25 per 1,000 cubic feet cost 05 cent, and the same
burned in a Welsbach burner 017 cent. The cost of
replacing the mantles of the Welsbach burners was in-
cluded in the estimnates. The difference of cost in favor
of the Welsbach will disappear, to a great extent, in
practice, for if ordinary gas burnersare replaced by the
Welsbach, the total amount of illumination, as a rule,
becomes greater, and if three times as much, the cost of
gas to the consumer per month would be the same
with the Welsbach as it was with the ordinary gas
burner. To compete with ordinary illuminating gas
selling at $1.25 per 1,000 cubic feet in municipal distri-
bution, calciumn carbide, the commercial source of ace-
tylene, would have to be sold to the gas company and
converted into gas for $40 per ton to net the gas com-
pany the same profit, and to be as economical to the
consumer as ordinary water gas burned in flat flame
burners. To be as economical to the consumer as
ordinary gas burned in Welsbach burners it would
have to be furnished to the gas companies and con-
verted into acetylene gas for $19.50 per ton. The ordi-
nary mains now used for transmitting illuminating gas
would not be suitable for acetylene on account of the
leakage. If one-tenth the amount of acetylene were
used, as with the ordinary gas, the percentage of leak-
age, based on the amount of gas used by the consumers,
would be increased about ten-fold, or if the percentage
of leakage in a system had been 5 per cent with

* Abstract of lecture dellvered at Franklin Institute, March 12, 1897.—
From the Progressive Age.

ordinary gas, it would be about 50 per cent with acety-
lene of the gas used by the consumers, or 83 per cent
of the gas stored in the holder.

It was further shown that to be as cheap as kerosene
in domestic lighting the calcium carbide would have to
be supplied to the consumer at $45 per ton, and the
compressed liquid acetylene would have to be supplied
at 614 cents a pound. )

It would not be profitable, as has been suggested in
some literature on the subject, to convert electric light-
ing plants into plants for producing calcium carbide,
the gas from which could be used for lighting, because
the light given by the carbide so produced will be but
one-half that obtainable by using the electricity directly
in incandescent lamps.

The cost figures show that for an equal illumination
the electric incandescent light costs twice as much as
gas when the latter is burned in flat flame burners.
The incandescent electric light has, however, held its
own against the gaslight on account of its superior
qualities, which are its brilliancy, cleanliness and
adaptability. The electriclight is also preferable on
account of the fact that it does not vitiate the atmo-
sphere with carbonic acid gas, and that it produces a
less heating effect than ordinary illuminating gas. It
also eliminates the danger of asphyxiation through an
accidental leakage of gas. That the incandescent elec-
tric light has held its own at a higher cost to the con-
sumer for a given candle power is a proof that other
elements enter into the problem of artificial lighting
as strongly as the cost of a given amount of light.
From this standpoint it may be argued that acetylene,
producing as it does a more brilliant light than any
now used for interior lighting, and having the quality
of showing the complexion in life-like tints, will have
its own field, even should it be the most costly systemn
of illamination.

Again, acetylene is now used in place of the cal-
cium light for lantern projections, ete. Were it not for
the explosive character of the compressed acetylene, it
would be useful for cases of isolated lighting, such as
for beacons and light buoys.

The figures of cost for equal illumination also show
that the Welsbach lamp produces about three times
the illumination for a given cost as ordinary illuminat-
ing gas burned in a flat flame burner. As has been
already stated, however, the Welsbach lamp is defici-
ent in showing the complexion in life-like tints. For
most classes of work this defect is not of great
enough importance to outweigh the advantage derived
from its great economy.

The whole situation may be summed up by saying
that each system of lighting has its own field of use
fulness on account of properties peculiar to itself,
which make it more desirable than the others for cer-
tain classes of work.

The lecture will appear in full in the next number of
the Journal of the Franklin Institute.

—_— . —  ————
Horseless Wagon in 1861.

It may be interesting to know that one of the earliest
successful self-propelling carriages made in this country
was owned and used in Newark in 1861 or 1862.

Mr. Joseph E. Ralph, of the Atlantic Highlands,
remembers this carriage, and, in fact, during the years
mentioned he says he was permitted to run it up and
down Orchard street a nuwmber of tiines, although he
was only alad at the time. The carriage, says the
New York Sun, belonged to the late Joseph Battin,
well known as a hydraulic engineer. He built the
waterworks in Elizabeth, N. J., and a large part of the
stock of the water company there belonged to him when
he died. He lived in Broad street and his property ran
through to Orchard street. His stable faced Orchard
street, and Mr. Ralph’s family lived upon Orchard
street, about a block away. Mr. Ralph says that at
this time Mr. Battin had got rid of the horses which
he had been accustomed to use and had replaced
them with a carriage driven by steam. This was what
might be called a light wagon, although it was of
necessity much heavier than a light driving wagon. It
had two seats, and the engineer, who always went out
with the machine, occupied the rear seat. The front
seat was for the owner, and he did the steering with a
round hand wheel in front, something like the grip'wheel
on a Broadway cable car. The wheel had below it a
cogwheel, and this engaged with a toothed half circle
segiment that was bolted to the fifth wheel of the front
axle.

Mr. Ralph says he remembers the steering gear very
well, because it took several turns of the steering
wheel to bring the wheels around enough to turn a
sharp corner, and it required lively work to get the
wheels back again in line quickly enough to straighten
the course of the carriage before it ran up on the side-
walk. This peculiarity was apt to make a new hand
at steering the carriage lose his head.

On the other hand, he remembers very little of the
driving engine and gear. The engineer attended to
these, and it was through a boyish acquaintance
with the engineer that he was permitted at times to
mount the driving seat and steer. That Mr. Battin got
a great deal of service out of the carriage Mr. Ralph is
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certain. Mr. Battin went out in it often, and frequently
stayed away with it for several days. At these times
it was understood by the neighbors that he was en-
gaged up in the hills or about Elizabeth in superin-
tending work on the waterworks or dams that he was
building. If this was true and the wagon was capable
of traveling over the sticky roads which that country
had in bad weather in those days, the carriage must
have been unusually strong and useful.
- e A ———
Carbons for Electrolysis,

The extension of electrolytic processes in industrial
chemistry has created a demand for terminals which
shall be inexpensive and permanent, and numerous
patents in this line have been taken out, especially in
connection with the electrolytic production of the
alkaline chlorides.

Gras carbon is not available in large sheets, such as
are commercially required, and hence these have been
made of powdered coke, baked with a cementing
material in the same manner as electric light carbons
are made. Such carbon plates, however, are not per-
manent, but soon become disintegrated by the action
of the solutions, and especially by the action of the
liberated gases.

Dr. Alber Lessing, in the Elektrochemische Zeit-
schrift, claims to have solved the problem by produc-
ing carbon sheets entirely homogeneous and free from
cracks, by a fusing process which not only insures the
permanence of the sheet, but also increases its condue-
tivity. The new produect is said to be harder than steel,
readily scratching glass, and proof against the ewmery
wheel, and possesses a metallic ring which testifies to
its homogeneity. If these claims are maintained, and
the prepared carbon can be produced at a reasonable
price, it should soon be on the market for many
other uses as well as the one for which it was originally
produced.

OO
&

American Brooms,

American brooms are exported in large numbers to
many countries, says the New York Sun. Our exporta-
tions of brooms to some countries have within recent
years, owing to natural causes, decreased ; but our ag-
gregate exports are nevertheless now larger than ever
and still increasing. We send brooms to Central Amn-
erica, South America, and South Africa, to the United
Kingdom, and to Franceand Germany. Wesent many
brooms to Australia ; now we send few brooms there,
but we send large quantities of broomn corn, and we send
there, too, broom-making machinery. American broom-
making machinery is sent also to other foreign coun-
tries. At one time many American brooms were sold
in the Argentine Republic, but now they are raising
broom corn on the Plate River, and making brooms
down there too. We send now and then a little lot of
brooms to China, but we send none or practically none
to other Asiatic countries, and our exports to China are
so small as to be of no consideration whatever in the
account.

The climate of this country is favorable to the growth
of broom corn, and here broom corn is cultivated with
the greatest skill and with the best results. Consider-
able quantities of broom corn are raised in Italy, but it
is of a poorer quality and it is commonly permitted to
ripen too much, until it is red, and lifeless and brittle.
The Italian corn is made into brooms in Germany,
where the labor is much cheaper than here; but that
cheapness is offset by the effective use of machinery
here. In this country even the corn itself is harvested
and sorted by machines. American brooms of the
lower grades are put downin Germanyat prices thatare
very close to those of the poorer German brooms. The
higher grades of American brcoms cost more, but they
are the best brooms in the world. They execel in dura-
bility and in all other good qualities. Some brooms are
packed for export in boxes ; but there are countries in
which import duties are levied on gross weight, where
a packing box would be too costly a tare ; and brooms
for export are commonly packed in burlaps, handles
and all being completely covered.

‘We send no whisk brooms to Europe ; there they still
cling to the old-fashioned clothes brush. But to all
other countries to which we send broomns we send whisk
brooms, too.

The Victoria Bridge at Montreal.

The active work of enlarging the Victoria Bridge at
Montreal will be begun within the next month and
will be completed in eleven or twelve months. It is
expected that more than one and a half millions of
dollars will be spent on the work and employment
given to hundreds of men. The work of reconstruc-
tion will be done without interfering in any way with
the operation of trains over the bridge. The contract
for the reconstruction of the bridge has been let
jointly to the Dominion Bridge Company, of Montreal,
which. contracted for the full capacity of its works,
and the Detroit Iron and Bridge Company, which
takes the remainder of the work. The bridge when
completed will be an open truss steel structure with
double steel tracks and facilities for foot passengers,
vehicles and electric railways.
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THE THIRD RAIL SYSTEM ON THE NEW HAVEN
RAILROAD.

The third rail system of electric traction is now in
permanent operation on an important section of a
leading steam railroad. The recent opening of the
line from Berlin to New Britain and from New Britain
to Hartford, while it is by no means the first successful
operation of third rail traction, is
notable as being its first applica-
tion in a permanent way to the
lines of a standard steam railroad. (it

The first extensive test of this 2
system took place within the
grounds of the World’s Fair, at yg
Chicago, where its operation was
very satisfactory. It was then
adopted on the elevated roads of
Chicago, where it has given reliable
servicee. The Brooklyn Bridge
trustees decided that it was adapted
to the requirements of bridge traffic,
and laid a third rail on the outside
of the tracks. The equipment has
given a good account of itself, es-
pecially in the switching operations
at the terminal stations.

It is stated by Col. N. H. Heft,
chief of the electrical department
of the New York, New Haven &
Hartford Railroad, who has af-
forded us every facility in the prepa-
ration of the present article, that
the probability of electricity enter-
ing largely into the operation of
steam railroads was suggested to
the directors by Mr. Clark in his
annual presidential report made in
1891. It was natural that theatten-
tion of this company should be
turned to the question of electric
traction, for the reason that their passenger traffic was
being exposed to severe competition from the network
of suburban and interurban trolley lines which have
sprung up throughout the country served by the New
Haven road. Fully one-half of the gross receipts of
this road is realized from passenger traffic, and a large
proportion of this is obtained from local traffic, of a
character for which suburban trolley car service has
most attraction.

The first step taken by the company was to formm an
electrical department, and give orders for the electrical
equipment of a stretch of their road which runs from
Nantasket Junection to Pemberton, Mass. This equip-
ment, which is commonly known as the Nantasket
Beach line, was put in operation in 1895. Overhead
conductors were used and the experimment was highLly
successful. The company then determined to test
the third rail system of transmission, and a trial line
was laid down in 1896, when an additional 8% miles of
road was placed in service. The operations at Nan-
tasket were regarded by the company as being experi-
mental and preparatory to a further extension of the
system. The results were so promising that it was de-
termined to apply the system on a larger and more
permanent scale, embody-

THE N. Y.,

extension of the line calls for it. Further details regard-
ing the engines and the boilers will be given in a later
issue. The engine is direct connected to a General Elee-
tric Company’s standard 10 pole, 850 kilowatt generator
of the well known ironclad type, which furnishes cur-
rent at 600 volts no load and 650 volts full load.

The third rail conductor is of a special section rolled

cables are drawn into creosoted wooden conduits filled
with an insulating material made of residuum and
asphalt. The conduits are laid in ereosoted wooden
troughs filled witihh the same material, which are buried
in the earth. Special attention has been paid to the
return circuit, as it is the opinion of Col. Heft that the
importance of this element is too often overlooked in

the construction of electric roads.

X.
CROSSING AND CROSS SECTION OF TRACK.

for this purpose. It resembles somewhat a flattened
A, the {langes forming a prolection to the insulating
blocks upon which it is laid. The rail is heavy, weigh-
ing ninety-three pounds to the yard, and it is found
that wooden blocks saturated with insulating mate-
rial give excellent service, and three to the rail are
found to be sufficient. The flanges of the rail come
within 114 to 134 inches of the top of the ties, the head
of the rail being one inch higher than the main rails.
It will be seen that this conductor is carried much
lower than that on the Nantasket line, the difference
being .due to the height of the main rails. The ends of
the rail are bonded by sheet copper plates lg inch
thick, 414 inches wide and 12 inches long, which are
held against the under side of the flanges at the rail
ends by iron plates. The latter are bolted to each rail
by sixteen bolts, eight for each plate, the copper bonds
being sandwiched between the iron plates and the rail
The capacity of each bond is 900,000 circular mils, the
double bond having more than the carrying capacily
of the rail itself.

On the whole line there are twenty-two grade cross-
ings, at each of which the third rail is replaced by
underground cables of 850,000 ecircular mils. The

H. AND H. RAILROAD THIRD RAIL EQUIPMENT-VIEW OF ROAD

The company has put in leaf bonds
of 550,000 circular mils, and these
are attached to the base of the rail
in preference to the web, and are
secured by wedge fastenings. In
order to prevent any interruption
to the current when a train is pass-
ing over switches and ecrossings a
shoe is provided on the rear car of
a two-car train. This insures that
connection will be made by the
shoe of the motor car before the
shoe of the second car has entered
the gap.

The general appearance and me-
chanical details of the open cars
are shown very clearly in our front
page and other illustrations. They
are 51 feet long, and are provided
with sixteen seats, each of which
can accommodate six passengers,
the capacity of a two-car train be-
ing, therefore, 192 passengers. The
current is taken from the third rail
by means of a sliding contact shoe,
which consists of a simple cast iron
plate 5 inches wide by 12 inches
leng, weighing about 12 pounds.
It is carried by an insulated sup-
port, to which it is fastened by
jointed links, which allow it to bear
upon the rail at all times with a
pressure due to its own weight. Each train is made
up of a motor car and a trailer. Each motor car has
two 125 horse power motors, both of which are mounted
upon one track, as shown in the accompanying en-
graving, in which the casing has been removed to show
the gearing of the forward motor.

It can well be understood that in a service of this
kind, where the high speeds which are customary in
the steam service are to be regularly made, special at-
tention had to be given to the question of braking.
As hand-operated brakes were out of the question
and steam was hot available, it was determined to
equip the motor cars with a separate electrically
driven air brake plant. The details of this successful
and highly creditable work are shown in the upper
front page engraving, and its position on the front
platform is shown in the side view of the car.

The two cylinder, single acting compressor is driven
by a direct connected 10 horse power motor. The
compressor has a capacity of 5214 cubic feet of air per
minute under a gage pressure of 90 pounds per square
inch. The speed is 250 revolutions per minute and
the consumption 16 amperes at 600 volts. The stand-
ard Westinghouse air brake equipment of the company
isused on the cars, and it

ing in the new line there- 7
sults of previous experi- =
ments.

The equipment which
has recently been put in
operation is applied to two
lines of steam railroad,
one extending from New
Britain to Berlin and the
other from Hartford to
New Britain, the total
length of the line from
Hartford to Berlin being
123 miles.

The power station has
been built with a view to
its enlargement as the
electric equipment is ex-
tended. The building
shown in the accompany-
ing engraving is 106 feet
wide by 117 feet in length,
the end on which the ex-
tension will be added being
temporarily walled in with
wood planking. The pre-
sent building contains two
stories in the front devoted
to the engine and genera-
tors, ete., and a boiler room
in the rear extending the
full height of the building.
A 1,200 horse power en-
gine is already in place and
the foundations have been
built for a second. There

is room in the building for
a third engine when the

THE POWER HOUSE AT BERLIN.
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is controlled by the usual
engineer’s valve, as shown
in the engraving. One of
the most ingenious feat-
ures is the automatic valve
and switchfor starting and
stopping the compressor,
of which a sectional view
will be found on the front
page. By reference to the
engraving it will be seen
that air is led in above a
small piston, which works
in a vertical cylinder and
is pressed upward by a coil
spring. The spring is set
at the working pressure of
90 pounds to the square
inch. As soon as the air
pressure exceeds 90 pounds,
the piston is forced down,
carrying with it a small
vertical valve stem and
allowing the air to pass up
into a small eylinder lo-
cated beneath the electri-
cal switch which controls
the motor of the air com-
pressors. Here it pushes
up a piston which throws
over the electrical contacts
and opens the switch. As
the air pressure falls it
releases the lower piston,
which rises to its normal
position. As it rises, a
catch on the piston rod
lifts the small lever shown
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to the left and opens a release valve below the switch
cylinder above mentioned. The upper piston now
falls and closes the switch, thereby starting the motor
of the air compressor. The device has given complete
satisfaction. It may be set to work at from 45 to 100
pounds pressure, and on a variation of from 5 to 7
pounds pressure.

The air compressor is placed, as shown, on the front
platform of the car to the left of the motorman. In
front of the compressor is the wheel of the hand brake,
and conveniently arranged in front of the motorman
are the pressure gage, the engineer’s air valve and the
controller. The lever for operating the air chime
whistle passes through the hood just above the motor-
man’s head. Beneath the hood on the front of the car
above the door are the current breaker and the main
switeh. On the front rail of the platform there is also a
conductor’s signal whistle.

The current passes from the shoes through flexible
copper cables to the circuit breakers. After passing
through these it is led through a lightning arrester
and a ‘‘kicking coil.” It then divides, passing to the
controllers on each platform. At each controller it

Britain from six in the morning till twelve at night.
Therun of 93 miles will be made in something under
twenty minutes, and the fare will be ten cents each
way. Sixteen trains a day will be run between New
Britain and Berlin, a distance of three miles, the fare
being five cents for a single trip.

We reserve further particulars and illustrations of
this interesting plant for a later issue.

How to Make an Actinometer,

Make, in any way you like, some apparatus by
which you can make a strip of sensitized paper pass
behind a narrow slit in soine opaque material. An old
watch case can easily be made to do this with a little
fixing up. Then place a circular piece of any P. O. P.
in the watch case, so that on turning the handle, or by
other means, according to the way you have made it,
fresh portions of the paper are brought before the slit,
till the whole piece is used up. Then you have to find
the correct exposure, with a certain stop, and a certain
bromide paper. This you can easily do by making
trials on small strips of the bromide paper. While
you are exposing the paper for the correct timme, hold

actinometer you have to hold it in the shade if you are
taking a landseape, or, indeed, almost every kind of
subject, for clouds are the only subjects the exposure
for which you may find by holding the paper in the
direct sunlight.—Photographic News.

Costliest of Fish Hooks.

The most costly of fish hooks are those for tarpon.
They are sold at retail at various prices from $1 a
dozen for bare hooks up to $7 a dozen for hooks fitted
up. Thestandard tarpon hook is four inches in length.
Some tarpon fishermen prefer to mount their own
hooks. They have ideas of their own as to the best
way and the best materials. A swivel is always used.
Some of the hooks that are sold fitted up have snells of
German silver chain. Sometimes laces of rawhide or
porpoise skin are used for snells. Some hooksare fitted
with snells of piano wire two feet long, made in three
lengths of eight inches each, linked, to prevent
kinking. Fitted up tarpon hooks that are sold at $7
a dozen are provided with thirty-six inch braided or
plaited linen snells, wound for two-thirds of their
length, from the upper end downward, with copper
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THIRD RAIL SYSTEM ON THE N. Y. N. H & H. RAILROAD—FRONT END OF MOTOR CAR.

passes through a magnetic blow-out coil, and is led by
cable to the resistance situated in the center of the
car. It then returns through the resistance contacts to
the controller cylinder and the motors.

The danger to the public from the use of the third
rail is considerably less than is popularly supposed,
and in view of the precautions which have been taken
to safeguard the ignorant or unwary, the chance of ac-
cident is very small. At the Berlin and Hartford sta-
tions the third rail section is fenced in on both sides.
At New Britain, where the two lines converge, a switch-
man’s tower has been built in the Y where the roads
converge. Underground cables connect the rail where
it enters the station with a switchboard in the tower.
‘When a train has stopped in the station the third rail
is cut out, and it is not thrown in until the train is
ready to start again.

When the road which has now been electrically
equipped was operated by stean, eight trains a day
were run each way between Hartford and New Britain,
and fourteen trains a day between New Britain and
Berlin. Under the present system two-car tratns will
be run every half hour between Hartford and New

the watch case with a fresh piece of P. O. P. under the
slit in the light for the same time as you expose the
bromide paper. Then take the watch case and paint
by the side of the slit, or on each side of it, with water
or oil colors, a color to match the tint of the paper. All
you have then to do, when you wish to make an en-
largement, is to expose it for the same time as the P.O.
P. takes to go to the mateh tint and you will have it
correctly exposed. This simple piece of apparatus
does away with the difficulty of "judging the light for
enlarging. With a little adaptation, it can also be
used for an actinometer for ordinary outdoor photo-
graphy. For you can find the correct exposure with a
certain stop, and the plate you usually use matching
the tint on the paper as before or else using the same
tint as you used for enlarging, and suiting the stop to
the exposure. Most plates of the same brand are often
compared in speed by their makers (as for instance the
Ilford), and so you can tell the exposure necessary for
any of the same make. If you do not use plates of the
same maker, you can buy at almost any large dealer’s
a small list giving the comparative speeds of all the
well known dry plates in the market. For using the
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wire. The tarpon swallows the hook and its teeth
are brought up on the snell, where it is protected by
the copper wire. Sometimes a shark takes the bait.
It is desired to lose the shark without the trouble of
hauling it in and casting it off, and the shark is likely
to free itself by biting through the unprotected lower
third of the snell.

‘While the tarpon hook is the costliest of hooks, there
are flies that sell for more. There are some salmon flies
that retail as high as $9 a dozen.—New York Sun.

- e r—

In view of the anticipated exhaustion of the
quarries of lithographic stone at Solenhofen, Ba-
varia, the use of aluminum as a substitute in en-
graving has been suggested, and the German journal
Neueste Erfinaungen und Erfahrungen enumerates
the qualities that may render that metal suitable
for the purpose. The National Druggist, of £t.
Louis, points out, however, that there are litho-
graphic quarries in Tennessee which ecan furnish
immense quanties of stone fully equal, for all
the purposes of engraving, to the very best Solen-
hofen.
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Science Notes.

M. Levassor, who was widely known in connection
with the horseless carriage movement, died recently, at
the age of 54. He drove the winning vehicle from
Paris to Bordeaux and back in the famous race.

There is certainly something odd about the element
cerium, says the Progressive Age. M. Schutzenberger,
a well-known French chemist, has shown the Academie
des Sciences that monazite sand yields three different
ceriums, agreeing in spectroscopic character and in the
ordinary reactions of cerium, but not in all chemical
respects, and having the respective atomic weights of
138, 148 and 157.

The buildings of the New York Botanical Garden,
with approaches and surroundings, cover twenty-five
acres. The pines and other coniferous trees will occupy
thirty acres ; seventy acres will be devoted to deciduous
trees ; twenty-five acres will be left as a natural forest ;
shrubs and small trees will oceupy fifteen acres ; eight
acres will be devoted to herbaceous ground for scientitic
arrangement ; the bog garden will occupy five acres;
lakes and ponds six acres ; and meadows ten acres.
The museum building will have a frontage of 304 feet,
with two wings, each 200 feet in length.

Mr. Oliver C. Farrington writes to Science, sending a
reproduction of a school geography’s picture of Popo-
catepetl, and by the side of it an outline of the actual
mountain. The difference is quite startling. The
slope of Popocatepetl was found by Mr. Farrington to
be never more than 30 degrees, while the picture repre-
sents a snow-capped peak with a slope of from 40 to 50
degrees. ‘‘A tall cross, such as no traveler in Mexico
ever saw, and luxuriant palms, such as never grow at
the altitude from which Popocatepetl can be seen,”
furnish a fitting foreground for a picture so unfaithful
to the literal facts of the region.

A fur seal has none of the altruistic instinets of some
other animals, for she will never feed any pup but her
own, says the Popular Science Monthly. Not a very
affectionate mother at best, she yet unerringly knows
her nurseling’s voice, and he in turn learns to find her.
When they meet and recognize each other at meal
time, it is easy to see that they belong together. Her
duty done, however, she lets it shift for itself till the
next feeding time. She instantly knows any little
hungry intruder that is stealing up to her to get a
meal on the sly. She cuffs and bites, until the starve-
ling, intimidated, slinks away to die. These orphaned
younglings are the fruit of the indiscriminate *‘ pelagic”
sealing. Their mothers being Kkilled, and they unable
to obtain another nurse, they perish by the thousands.
A United States report estimates the number for 1896
at 20,331,

Considerable misconeeption prevails as to the man-
ner in which the ostrich runs, says the Zoologist. It
seems to be still generally held that when running it
spreads out its wings, and, aided by them, skims lightly
over the ground. This is not correct. When a bird
really settles itself to run, it holds its head lower than
usual, and a little forward, with a deep loop in the
neck. The neck vibrates sinuously, but the head re-
mains steady, thus enabling the bird, even at top
speed, to look around with unshaken glance in any di-
rection. The wings lie along the sides about on a level
with, or a little higher than, the back, and are held
loosely just free of the plunging ‘‘thigh.” There is no
attempt to hold them extended or to derive any assist-
ance from them as organs of flight. When an ostrich,
after a long run, is very tired, its wings sometimes
droop ; this is due to exhaustion ; they are never, by a
running bird exerting itself to the utmost, held out
away from the sides to lighten its weight or to increase
its pace. But the wings appear to be of great service
in turning, enabling the bird to double abruptly even
when going at top speed.

According to the Bulletin of the Belgian Astronomi-
cal Society, says the Literary Digest, recent experi-
ments in Styria on the breaking up of hail storms by
the firing of guns have met with remarkable success.
‘“M. A. Stiger, burgomaster of the city of Windisch-
Feistritz, and proprietor of extensive vineyards, having
replanted a part of his land on the Schmitzberg, took
the following precautions to preserve the young plants
from hail storms, to which this region is exposed. Over
an extent of about six kilometers (37 miles), at ele-
vated points, he built six iron structures, each holding
ten large mortars ; at some distance from each of the
structures he located a hut to be used as a powder
magazine. M. Stiger then organized a body of volun-
teers composed of the inhabitants of the neighborhood,
so that each post could in case of necessity be manned
by six persons. In the course of last summer the resi-
dents of Windisch-Feistritz were able to make their
first experiment. Masses of black and threatening
clouds approached from the neighboring mountains.
At a given signal the discharge of the sixty mortars
began. After some minutes the clouds could be seen
to pause, break up and disperse without letting down
either hail or rain on the protected region. The ex-
periment was repeated in the course of the same sum-
mer, taking place six times and always with the same
success. The efficacy of the discharge extended over
about one square mile.”

THE PROBABLE CAUSE OF THE GREAT PARIS FIRE.

If themost econtradictory, most fantastic and uselessly
complicated theories have been conceived regarding
the way in which the fire of the charity bazar at Paris
could have arisen in the cinematograph room, it is
surely because the action of the lamp which was used
to project the images on the screen was not sufficiently
considered.

The management of the cinematographic perform-
ances of the charity bazar had at its disposal neither
electric light nor a gas supply for the oxyhydrogen
flame. They had then to resort to a Molteni lamp,
whose flame can be fed indifferently, either with ether
or with gasoline. Our cuts represent the aspect of the
externally visible parts of the lamp, and also a vertical
section.

Such a lamp consists first of a cylindrical bronze
box, ten centimeters in diameter, filled with some
absorbent, such as pieces of pumice stone or felt,
intended to store and keep the liquid used. Since the
apparatus is completely stuffed with such material, no
space in the interior can, by permitting the collection
of free liquid, formn a reservoir for explosion in case the
flame should beat back. This is simply the principle
of the Pigeon lamp, and of all lamps for home use with
mineral fuel. The only difference lies in the method
of bringing the combustible fluid to the jet where the
flame is to burn. In the Molteni lamp, instead of a
wick acting by capillary attraction, we have a stream
of oxygen, provided from a cylinder which supplies it
under the required pressure. The oxygen passes
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VERTICAL SECTION OF THE MOLTENI LAMP.

THE MOLTENI LAMP FOR ETHER AND OXYGEN.

through the box, which, for saturating purposes, is
divided into two concentric compartments, circulates
through the absorbent, saturated with gasoline or
ether, and, charged with inflaminable vapor, escapes by
a blowpipe. After passing through the saturator at
the top, as shown by the curved pipe in the upper
illustration, the enriched gas is mixed "again with a
second stream of pure oxygen coming directly from
the cylinder, and shown in the lower pipe under the
saturator, which, when ignited at the end of the blow-
pipe nozzle, produces a blue flame of intense heat. The
flame, impinging upon the lime cylinder, heats it to in-
candescence at a temperature of 2,000° Centigrade, pro-
ducing an intense light, equal to the well known oxy-
hydrogen lime light.

In using a lamp designed to burn the lighter min-
eral oils, greater precautions are required than those
for ordinary kerosene oil.

The method of filling the Molteni lamp is to unscrew
the stopper on the top, and slowly pour in 150 cubic
centimeters of the liquid chosen. The lamp is then left
to stand for some time, so that the absorption of the
liquid may be as complete as possible. The lamp is
then turned over, so that any liquid neot absorbed, but
freely runningin the reservoir, may drain off to the last
drop.

Should too much liquid be put in, when filling, there
is a risk of its running over into the tubing of the
lamp. Before filling there might be also some liquid
left over. Finally, before lighting, it is necessary to
let the oxygen pass freely for a while to dry the pipes,
which might have kept some moisture.

The oxygen ether lamp—ether was used at the
bazar—gives light for an hour and a half. Perhaps
the one that caused the catastrophe on the 4th of May
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had worked beyond that time. The operators moved in
a restricted space, they were unused to the locality,
and hindered in their movement. Which of the pre-
cautions mentioned above did they omit? What
accident, as commonplace as that which may happen
in our kitchen any night, fell upon them ? It is diffi-
cult to tell. Possibly as the ether in the saturator was
used up faster than was expected, and as the light be-
came weaker in consequence, the operators determinea
to shut off the oxygen and recharge the saturator with
a fresh supply of ether.

Bearing in mind that the lime was still hot and had
not been removed from its place and was quite near to
the filling aperture, a drop of the ether might have
spattered unnoticed on the lime and ignited.

‘Whether such was the case can never be known.
Certain it is that those who knowingly allowed the
storage of even a small amount of such an inflammable
fluid as ether in such a place are open to censure.

On the other hand, the people who had raised those
cardboard decorations, those hangings of light stuff,
and those casements of varnished wood had not fore-
seen the placing there of the ether lamp. It is diffi-
cult indeed to learn just who was responsible for the
catastrophe.—L’Illustration.

O

'The

It is well known that when a magnet is cut so as to
divide it into two parts, two complete magnets are
formed, whose poles are arranged in the same way as
in the large magnet before cutting. It has occurred to
J. F. Smith to ascertain the effect of cutting from the
ends of a wide thin magnet strips whose width is small
compared with their length. His experiments are de-
scribed in a recent issue of the Western Electrician,
and are illustrated by diagrams showing the effect of
removing the ends of the magnet in various ways.
These experiments seem to indicate that when a wide
thin magnet is cut or broken so that the part removed
has a length greater than its width, the arrangement
of the poles is different from that ordinarily obtained
by cutting the magnet. On a consideration of the na-
ture of the behavior of Faraday’s lines of force, the
explanation seems to be as follows: At the regions
where the lines of force enter or leave the magnet the
poles are located. Each line of foree is a closed cirecuit
running from pole to pole through the magnet, and
making the return circuit through the air. When the
magnetized strip of steel has got almost across, the
lines of force are diverted from their usual path
through the magnet, and are crowded together, the
narrow portion joining the small strip at the end.to
the larger magnet. Since the strip furnishes a better
path for the lines of force than the air in the gap
where the metal is cat, the lines are thus shifted, so
that they run lengthwise of the strip instead of cross-
wise. The lines of force then leave the strip at the
ends or near the ends. When the small strip is being
broken from the main strip, the lines of force leap
across from the larger strip to that point of the small
strip which is nearest the large one, and thus the forma-
tion of a separate pole begins. When they are com-
pletely separated, this lost point, at which the strips’
were joined, becomes a separate induced pole, perma-
nent and of opposite kind to the adjacent pole of the
larger magnet. Essentially the same thing takes place
when the strip is cut from the sides toward the middle,
the results being the formation of a north seeking pole
at each end, while the consequent south seeking pole
is induced at the middle, where the lines of force leap
across from the larger magnet.

Effect of Removing the Ends of a DMagnet.

Is there any ¢‘“Best? Time for Sleeping?

Does the time at which the sleep is obtained, pro-
vided it is sufficient in amount, make any change in
the result? In brief, is there any truth in the old
adage that an hour before midnight is worth two hours
after midnight ? I had an opportunity to make some
study of this subject in my naval service during the
late war. On shipboard, as is undoubtedly known to
most of you, the ship’s company—officers and men
alike—stand four-hour watches day and night, and
to get the required amount of rest are obliged to get
their sleep irregularly ; to so arrange it that the same
man shall not be obliged to ,take early or late watches
continuously, the ‘“dog watch” of two hours is inter-
polated, thus adding to the irregularity. In watching
the results for over two yearsI could never discover
that the watch officers and the men were not as fully
refreshed by their sleep as were the medical and pay
officers, who stand no watch, and have hours as re-
gular as those of any householder.—Dr. E. P. Colby,
in the New England Medical Gazette.

@

IN 1896 there were imported into Germany 591,500
kilos of crude aluminum. Of these, 467,600 came from
Switzerland, 55,000 from France, and 8,400 from Aus-
tria. In the first two months of the current year
138,900 kilos were imported, as against 65,900 for the
corresponding month of the previous year. The im-
portation of sheet aluminum also is rising, and the
customs duties on the metal on the Swiss frontier have
consequently been lowered.—Stahl und Eisen.
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THE BATTLE AT MILOUNA—A TURKISH ENGRAVING.

We reproduce a Turkish print representing the bat-
tle at Milouna. This primitive etching is an additional
proof that art in its infancy is alike everywhere.

The Turkish artist—or perhaps the Greek artist, for
the practice of Oriental art has ever been in the hands
of the Greek—full of Occidental traditions in the maker
of military painting, has given his special attention to
the general’s staff, which he has grouped around the
victorious leader, Edhem Pasha, whose likeness is
caught with a vengeance.

The officers watch the fighting of men so small that
we might imagine the combat before us is taking
place between two armies of tin soldiers. The box
from which they are taken is of the latest model, for
it contains all the accessories for the battle. We even
find among these a division of ambulance, which would
certainly be to our surprise, were it not that we hear,
through the newspaper correspondents, that this waris
conducted by the Turks with an extraordinary degree
of culture and lenitude.

The French journal IL’Illustration has just pub-
lished this etching, and from that source we have
taken our copy.

———— e, —
Newfoundland’s New Industry.

Newfoundland is about to follow the example of Ior-

way in making the humpbacks and fin whales, which

N A IS

THE BATTLE

are said at the present time to be found in immense
numbers round the coast, the objects of systematic
pursuit, says the London Standard. For this purpose a
company has been formed at St. John’s, and the su-
perintendent of fisheries has organized a fleet of small
steamers, with harpoons and bomb firers, such as are
used in Norway, to carry on the fishery. There is,
perhaps, something misleading about the use of the
term ‘ fishery,” for it seems to imply that whales are
fishes. Of course, every one knows that this is not the
case, but that whales are as truly mammals as are
oxen and pigs; and are probably descended from
hoofed animals which, ages ago, took to aquatic life,
first in fresh water and afterward in the open sea. The
fishlike form of these gigantic creatures is entirely due
to the conditions under which they live, and is in no
sense indicative of relationship.

Whales fall naturally into two great groups—those
with teeth and those which possess none, but have the
upper jaws fringed with baleen, the whalebone of com-
merce. To the first group belong the sperm whale
(Physeter macrocephalus)—from which are obtained
spermaceti, ambergris, and sperm oil—and the dol-
phins; to the second, the Greenland or right whale

(Balzna mysticetus), the humpback (Megaptera boops), |

and the finners or rorquals (of the genus Bal@noptera).
The whales of this second group live on small marine
animals. In feeding, a great gulp of water, containing
an immense number of these tiny creatures, is taken in
and the mouth closed. The whalebone allows the
water to run off and retains the prey to be swallowed.
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The great object of the northern whale fishery in
both hemispheres was the right whale, and the pur-
suit was at one time highly remunerative. In the
early part of this century the British whaling fleet con-
sisted of over 150 ships, of which London furnished
about a half, while Bristol and Whitby sent a consid-
erable number. Now Dundee and Peterhead are the
only whaling ports, and the total number of ships is
probably under a dozen. Indeed, owing to the scarcity
of right whales in northern waters, a fleet of four
whalers was sent in 1892 from Dundee to the Antarctic
in search of these animals, which Sir James Ross re-
ported as occurring in abundance in that region.
About the same time the Jason—in which Nansen
made his first voyage to the Arctic regions—was dis-
patched from Norway on a similar errand, and other
Norwegian whalers have since visited the same seas.
The result has been extremely disappointing.

A naturalist who sailed in one of the Dundee whalers
says: ‘‘Whales were the objects of our voyage, and
we saw many, but none that were worth the catching;”
and he adds that none of the vessels found any signs
of a whale in the least resembling the Greenland spe-
cies, although they were in the ice for a period extend-
ing over two months. It is, of course, impossible to
say whether Ross was mistaken. His statements are

definite enough, and he also speaks of the sea being
full of the small crustaceans and mollusks which form

=
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probably four species—the common finback (Bal®n-
optera musculus), the sulphur bottom (B. Sibbaldi), the
blue whale of the Norwegians, Rudolphi’s whale (B.
borealis), and the lesser fin whale (B. rostrata). All
these yield, whalebone and blubber, though not in
such quantity or of such good quality as those of the
right whale. For thisreason, and also on account of
their great activity and the difficulty of capturing
them by hand harpooning, they were formerly neg-
lected by whalers; but since the employment of steam
vessels, with bomb guns and explosive lances, a fishery
has been established on the Norway coast, with a fac-
tory at Hammerfest, for the utilization of the products.

The work carried on there consists chiefly of drying
the whalebone and preparing it for the market, and
rendering down the blubber into train oil. The flesh
of Rudolphi’s whale is there preserved on a large scale
for human consumption. Mr. Collett says that the
flesh of no other finback whale is considered fit for such
a purpose. If, however, the whalers of Newfoundland
should, as is probable, take many specimens of the
lesser fin whale, it might be worth while to try the ex-
periment of preparing its flesh for the market.
There can be no doubt that it is wholesome and nour-
ishing, and excellent evidence exists that it is also
toothsome, so that if the prejudice against its use could
be overcome, there is no reason why ‘ whale steak,”
preserved and put up in tins, should not find ready sale.

AT MILOUNA, ACCORDING TO A TURKISH

the food of the right whale. But neither right whales
nor their characteristic food gladdened the eyes of
Scotch or Norwegian whalers, though fin whales and
their characteristic food were met with in plenty.

The whales now abounding on the coast of New-
foundland probably belong to five distinet species,
contained in 1wo genera. These range over the North
Atlantic and are found in nearly all seas, and there is
no doubt that specimens of all the forms have, at one
time or another, been met with on our own shores.
The humpback (Magaptera boops) is so called by
whalers from the low, humplike form of the dorsal fin,
which varies greatly in shapeand size in different indi-
viduals, and is generally spoken of as *the hump.”
The skin underneath the throat is gathered into folds
and ridges, as it is also in the finbacks; the pectoral
limbs, or ‘“fins,” corresponding to the human arms and
to the forelegsof an ox or horse, are disproportionately
long. It has been characterized as ‘‘decidedly ugly,”
and it is certainly far from being so symmetrical in
form as most of the finbacks. The usual length is
said to be from forty to fifty feet, but Scammon
records one which yielded seventy-one barrels of oil,
and was ‘*adjudged to be seventy-five feet in length.”
Estimated lengths are extremely untrustworthy, and
fifty-two feet is the greatest measurement the same
author gives for a humpback over which the tape had
been passed. He puts the yield of whalebone as aver-
aging four pounds to every barrel of oil, so that this
whale should have yielded just two hundredweight
and a half. Of the finbacks, or rorquals, there are
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ENGRAVING

In 1829 a specimen of this whale was entangled among
the rocks at Runton, in Norfolk, and killed by the
fishermen. Miss Gurney recorded in her diary the fact
that the creature was 24 feet long, and that its jaws
were lined with white whalebone. *‘* A steak cut from
it tasted, when cooked, like tender beef.” The porpoise
—which is a toothed whale—was formerly held in high
esteem for food in England and in France, and in
the days of Henry VIII and Elizabeth was considered
a royal dish.
—_————v—r-—

In the Revue Scientifique M. P. Privat-Deschanel dis-
cusses the question of the possibility of the reforesta-
tion of the Sahara, of which certain travelers, especi-
ally M. Largeau, have entertained such sanguine views.
While dismissing as Utopian all ideas of effecting a
change on a large scale, such as would alter the general
atmospherie conditions and admit of cultivation every-
where, M. Deschanel points to the success of certain
local experiments at El Golea and elsewhere, which
prove that in valleys favored with a small amount of
water (such as is found in almost all the Saharan de-
pressions), such trees as the tamarisk, acacia, eucalyp-
tus and poplar can be grown with success. Contrary to
what might have been expected, the poplar proves to
be the tree most capable of resisting the influence of
the desert. Under the shelter of the trees all kinds of
vegetables and fruit trees can be grown. M. Deschanel
urges that such local attempts to improve the desert
should be persevered in, but that the arid plateaus
should be definitely abandoned as hopeless.
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RECENTLY PATENTED INVENTIONS. inserted when desired, although the mechanism may be | of the barrel, the syringe may be charged as quickly as | capital feature of the work, covering, as the author states,
Encineering readily employed for binding periodicals. the ordinary hypodermic syringe, and it may, if desired, | broad experience, extensive research and careful con-
4 2.

DRAINING ENGINE CYLINDERS.—Clay-
ton A. Dunham, Clarinda, Iowa. An automatic drain
for relieving steam engine cylinders of water of condensa-
tion, without permitting much escape of steam, is shown
by this patent. A pipe is connected at its ends with the
ends of the steam cylinder, there being connected with
the pipe a piston valve discharging into a drain cup, and
tie latter having an expansion plug normally open for
the escape of water of condensation, and adapted to
close by the action of steam. The device also gives im-
mediate escape for an excessive amount of water, should
it enter the cylinder from any cause besides mere conden-
sation. The drain is applicable to all classes of recipro-
cating engines, and is designed to be of great service on
elevator pumps and electric light engines, and readily
applicable to marine or locomotive engines.

Railway Appliances.

CAR SHIFTING DEVICE.—Thomas C.
Anderson, Tarentumn, Pa. This is an improvement more
especially designed for use in railroad yards, to facilitate
making up trains without the use of turntables and the
numercous side tracks and switches now employed. A
bridge pivoted at one end is mounted to swing horizon-
tally, the bridge having a track connected at the fulcrum
end of the bridge with a main track and adapted to con-
nect at its free end with a series of side tracks. The
bridge track is connected with the main track by a flexi-
ble connection, so that the tracks will be continuous, and
the bridge in its movement travels on segmental tracks,
the bridge being swung as desired by a continuously
traveling cable.

AvuToMATIC SWITCH.— William Lick-
strom, New York City. For cable and other strect rail-
ways this invention provides means by which a car of
one line may automatically throw the switch at a junc-
tion point, and then, after passing over it, automatically
turow the switch back again. A shifting lever is con-
nected to the switch, and a spring-held link pivoted to
the lever forms one end of a toggle joint acting to hold
tue lever in either extreme position, while levers pivoted
on each side of the switch have each an arm adapted to
be placed across a slot in a slotted rail and connected to
the switch-operating mechanism. An arm fixed to
the car enters the slot and engages the levers to throw
the switch.

Mining, Etc.

AMALGAMATOR. — Francis B. Austin,
Tempe, Arizona. This invention providesa simple ap-
paratus designed to take up the finer particles or flour of
gold in a sluice, the larger particles being amalgamated
in a mercury pan. The sluiceway has in its bottom an
opening in which is a pan of insulating material with
transverse copper plates, some of them extending to the
bottom of the pan and others nearly to the bottom,
there being a carbon plate in the bottom of the sluiceway
above the pan, and the plate being connected with the
positive pole of an electric generator, whose negative
pole is connected with the mercury in the pan. The
plates are easily removed for cleaning them of the amal-
gam, etc.

Bicyeles, Etc.

CONVERTIBLE BICYCLE.— Michael T.
Smith, Niles, Mich. A machine which can be readily
transformed from a tandem to a single seated bicycle,
and vice versa, is provided by this invention, which com-
prises the construction of the forward tubes of both the
front and rear sections in such a manner that the fork
can be removed and replaced without disturbing the ball
bearings of either section or removing the handles. The
front section carries coupling devices adapted to be at-
tached to the rear section, and a supplemental upright
tube also adapted for connection with the rear section.
Either section is designed to be sold independent of the
others, and the front section is adapted to be attached to
any of the single seated bicycles of similar construction
now in use.

BicYCLE SPEED INDICATOR.—Barton
W. Scott, San Jose, Cal. Thatthe rider of a bicycle may

see at a glance at what rate of speed he is traveling, this |

inventor has devised a speed indicator which consists of
weights mounted to swing and driven by the motion im-
parted to a friction wheel held in contact with the for-
ward wheel of the bicycle, a mechanism being set in
motion by the centrifugal action of the weights to indi-
cate the speed of the vehicle. A pointer on a dial indi-
cates on an outer graduation the speed in minutes and
seconds per mile, and on an inner graduation the number
of miles per hour traveled is indicated. The device is
supported by a suitable clamp from one of the arms of
the front fork.

BI1CYCLE BRAKE. — Preston Helmon,
Charleston, S. C. A quick acting brake, rendering it
possible to make a very short stop, consists, according
to this invention, of a curved brake shoe arranged in front
of the rear wheel, there being at the top of the shoe a
short metal cross bar from which cords extend through
guides beneath the saddle to the handle bar. When the
cords are released the brake shoe drops to the ground
and the rear wheel runs upon and bears against it, or the
suddenness of the stop may be regulated by hold-
ing the brake by the cords and letting it down gradu-
ally.

Miscellaneous.

EXPANSIBLE BINDING FOR BOOKS.—-
Charles T. Rosenthal, Batesville, Ark. This invention
comprises a back made in two parts sliding one on the
other, and means to secure or release the leaves by such
movement. Binding strips are attached to one of the
sliding back members, and a bar carrying a spring is at-
tached to the other ends of the binding strips, a notched
bar being attached to the spring at right angles, while a
lever pivoted to the book cover has a notched segment
engaging the notched bar. The improvement is de-
signed more particularly for use m binding account
books, 80 that one or more sheets may be extracted or

B0OK ATTACHMENT. -- Farrand C. Prin-
dle and Clarence E. Yost, Hornellsvilie, N. Y. This
invention relates to books with stub leaves, such as check
books, etc., and provides an attachment by which the
leaf may be readily blotted and torn out without the
usual separate blotters and cutters. It comprises a blot-
ter having at one end a stiff binding forming a cutter,
and an elastic lateral connection between the binding and
the back of the book, to permit of drawing the cutter to
the inner edge of the leaf to be torn out.

PREVENTING COUNTERFEITING.—
Frederic L. Dietz, Portland, Oregon. To prevent the
counterfeiting of negotiable paper, checks, etc., this in-
ventor provides a book of blanks, to be torn from stubs
along perforated lines near the top and at one end, and
the checks or other negotiable paper having special
marks or characters corresponding to marks or charac-
ters on a tally sheet to be kept by the bank. The book
and the tally sheet are also similarly numbered, so that
the teller of a bank may rendily refer to the tally sheet
on presentation of a check. The book is so bound
that a check and its stub cannot be fraudulently re.
moved.

Pickine CURLED HAIrR.—Edgar Beers,
Brooklyn, N. Y. This patent is for a machine to pick
the curled hair from the rope and finish it, discharging
the finished product as sheets adapted for use by the up-
holsterer. The rope passes between feed rollers, play-
ing past the bite of which is a reciprocating comb bar
carrying teeth inclined to the direction of movement of
the bar, the teeth, as they move in one direction. draw-
ing out and loosening the hair, while they clear them-
selves from the rope when the bar moves in the other
direction. It is desirable usually to pass the product

‘twice through the machine, and two machines are pref-

erably arranged to work together, one to work di-
rectly on the ropes and the other on the product of the
first machine.

DumpPiNG WAGON.—Thowmas Hill, Jer-
sey City, N.J. According to this improvement hollow
pedestals are attached to the rear ends of the frame sills
and also to the axle of thewagon,each pedestal being
inclined downward and rearward on its upper side, and
each having in such inclined portion a guide slot into
which extends a shaft mounted to rotate on the wagon
body, the shaft rotating in bearing blocks on the body.
After the front end of the body has been raised the body
moves downward, with the roller shaft rotating on the
inclined portion of the pedestals. The wagon has few
parts and is not liable eagily to get out of order.

BEER COOLING DEVICE. — Conrad
Heller, Brooklyn, N. Y. According to this invention, a
cooling chamber is placed between the beer barrel and
the faucet, the chamber containing a vessel connected at
top and bottom to the faucet and the barrel, while the
pipes connecting the vessel with the faucet and the
barrel are coiled about the cooling vessel before being
led away. The cooling vessel and its surrounding coils
are placed in the bottom of a small ice box and kept
surrounded with ice. The device is intended to insure
that all beer drawn at the bar shall be cool, no matter
how fast it is drawn, and to do this more economically
than by cooling the whole barrel from the outside.

FILTERING APPARATUS.— Pierre Droe-
shout, Paris, France. For filtering liquids, such as cane
juice, etc., this invention provides a longitudinally
movable filtering bed, and devices for drawing the liquid
through the bed. A heating box is arranged at one end
of aframe supporting a series of receivers connected
with suction pumps, auxiliary suction devices being con-
nected with the receivers, while a filtering bed in the
form of an endless band passes over the heating box and
the receivers, the band passing over a fluted roller, The
endless band filtering bed passes over a washing tub ar-
ranged in the frame, a pipe discharging washing liquid
onto the bed, and a suction pump being connected with
the washing tub.

DooR SECURER.—Peter Dunwald, Rio,
N.Y. Thisdevice consists of a V-shaped spring plate,
having on one of its members at its outer end saw teeth
or serrations projecting rearwardly toward the apex of
the plate, while centrally of the leaves of the plate, near
the apex, are registering apertures adapted to receive a
key. The key engages the inside of the door and part
of the casing, when the device is placed between the
door and its casing, in closing the door from the inside,
and the teeth engage the casing to prevent the door be-
ing opened from the outside. The device is very simple
and may be conveniently carried by a traveler for use in
stopping at hotels, etc.

NON-REFILLABLE BOTTLE.—Harry L.
Beekman Lee, Albany, N. Y. This invention provides a
bottle and stopper which makes the bottle useless after
once being emptied, and which is proof against refilling
by immersion, pumping or other means. The bottle
neck has on its inside inner and outer flanges between
which is held a stopper or plug carrying valves and
safety devices, and this plug fits snugly in the throat of
the neck of the bottle, and when once seated therein ig
permanently retained, so that it cannot be removed ex-
cept by breaking the bottle. The valve allows the con-
tents of the bottle to flow out when the bottle is in-
verted, and closes automatically when the bottle is on its
base.

Disa MoPp.—George W. Tavlor, Mar-
blehead, Mass. To facilitate dish washing, this inventor
provides a short-handled mop having an inner bunch of
threads grouped around the handle, and a fringe having
a band of dependent threads, the band encircling and
binding the bunch of threads in place on the handle, and
the fringe threads extending alongside the bunch threads
and being bound thereto.

SYRINGE. — Lemuel Hines, Springer,
New Mexico. This is a syringe especially designed for
injecting medicines into hard and resisting tissues, as
the gums, etc., and wherever there is much obstruction
to the flow from the needle. Instead of using pressure
with the thumb, as in the ordinary syringe, the piston is
operated by a screw and is forced forward by turning as
a thumb screw, each turn being designed to eject about
a minim. By means of a detachable nut on the head
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be used in the same way, with thumb pressure. The
plunger and packing do not rotate with the piston, but
only receive the push and pull motion.

SYRINGE. — Hermann W. Luer, Paris,
France. As a new article of manufacture, this inventor
has devised a syringe having no detachable parts, as
glands, stuffing boxes, etc., and which may readily be
kept perfectly clean and antiseptic. It comprises a glass
cylinder or barrel, with reduced outlet end and an annu-
larflange at the other end, while operating in the cylin-
der is a glass plunger whose body portion is practically
as long as the cylinder, the interior of the cylinder and
the exterior of the plunger throughout their length being
ground, and making a practically air and liquid tight
connection betwen the plunger and barrel.

SPRING GUN.— Charles Harold, New
York City. This is a toy gun or pistol having a stop ex-
tending within the barrel and operated by the trigger.
The barrel has a slot in each side, and an ejecting device
consisting of springs at each side, having their ends con-
nected, one connection being made with the muzzle end
of the barrel and the other with the end of the ejecting
device arranged to travel in the slots of the barrel, and
for engagement with the trigger.

Designs.,

TiLe.—Arthur H. Bonnell, Brooklyn,
N.Y. Thisis a tile with edges alternately concaved and
convexed, the radii being approximately alike and the
segments of the convex portions having a common cen-
ter. There are three convex and three concave edge
portions on each tile.

SrooN.—Celestin G. Tingry, Portland,
Oregon. The handle portion of this spoon at its outer
end represents an elk’s tusk or tooth, and adjacent
thereto is a clock dial, the hands pointing to ‘11,
while in the bow] is shown an elk in the act of drinking.

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, ETC.

THE DARJEELING HIMALAYAN RAIL-
WAY. Illustrated guide for tourists.
First edition. London: McCorquo-
dé le & Company, Limited. 1896. Pp.
46.

This pamphlet gives some interesting illustrations of
the trains on the Darjeeling Himalayan Railway, show-
ing the bridges, the path through the trackless forest, the
interesting slopes and the vegetation which is to be
found in thisstrange part of the world. The pamphlet is
very handsomely got up.

STEPHENSON’S ILLUSTRATED PRACTICAL
TEST, EXAMINATION AND READY
REFERENCE Book. Forstationary,
locomotive and marine engineers, fire-
men, electricians and machinists to
procure steam engineer’s license, also
working chart for setting out the
forms of gear teeth so that any two
wheels of a set may work together.
Chicago: Laird & Lee. 1896. Pp.
128. Price $1.

This is a manual intended to enable engineers to ob-
tain licenses. Like many other works on the same sub-
ject, it is arranged in the form of questions and answers.
The diagrams of dissected pumps are excellent.

WiriNG TABLES AND How To UsEk
TaEM. By Thomas G. Grier.
Chicago. Pp. 75. Price $1.

This is a book designed to facilitate the work of elec-
tricians, the calculations made in the tables covering the
demands usually arising in practical wiring when it is ne-
cessary to determine the sizes of wires for the distribu-
tion of electricity. The book has a chapter on electro-
motive force and current and one on methods of wiring,
besides its numerous tables.

CARPENTRY AND BUILDING. Series No. 1.
Cottage designs, with constructive
details by various architects. A prac-
tical book for builders and those in-
tending to build. A series of twenty-
five designs of cottages, most of which
have already been erected, ranging
in cost from $600 to $1,500, together
with the details of interior and ex-
terior finish, all drawn to convenient
scale, and accompanied by brief spe-
cifications. New York: David Wil
liams. Price $1.

SULLA PROPAGAZIONE DELL ’ELETTRI-
CITA NEI GAS ATTRAVERSATI DAI
RAGGI DI RONTGEN. Memoria del
Professor Augusto Righi. Bologna :
Tipografia Gamberini E. Parmeg-
giani. 1896. Pp. 73.

This book, which is a treatise on Roentgen ray phe-
nomena, is to be accepted as a welcome contribution
from Italy, a country now very active in scientific mat-
ters, especially in those touching on electricity.

METALLURGY OF CAsT IRON. A com-
plete exposition of the processes in-
volved in its treatment, chemically
and physically, from the blast far-
nace through the foundry to the
testing machine. Cleveland, Ohio:
By Thomas D. West. Fully illus-
trated. first edition. 1897. Pp. x, 573.
Price $3.

This capital work atlast gives American practice in
blast furnaces and cupola work. Our space is entirely
inadequate to review it. We can simply state that it
seems fully practical, very exhaustive and is very fully
illustrated. An interesting chapter is given at the end
called * A Hundred Items to be Remembered.” These
items are given in so trenchant a form as to form a
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clusions. A very systematically ahd excellently arranged
index is not the least feature of its merits.

THE OPTICAL DIRECTORY FOR THE YEAR
1897. Being a list of all manufac-
turers and dealers in optical goods in
the United States. Frederick Boger,
Maiden Lane, New York City. Pp.
95. Price $1.

ELEKTRICITAT DIREKT AUS KOHLE.
Von Etienne de Fodor. Wien, Pest,
Leipzig: A. Hartleben’s Verlag. 1897.
Pp. x, 804. Price $1.20.

Electricity direct from coal would seem hardly a suffi-
cient subject for a treatise of this lengtb, but it is evi-
dent that a considerable amount of work has been done
on this subject, which now may rank almost as the ignis
fatuus of the electrical inventor. Itreally seems surprising
that enough has been done to lead to so exhaustive and
well thought out a treatise as the following one, the list of
names alone cccupying an index form of two pages. We
think a perusal of the book would be useful to all pros-
pective inventors.

LABORATORY PRACTICE FOR BEGINNERS
IN BorAny. By William A. Setchell.
New York : The Macmillan Company.

London :. Macmillan & Company,
Limited. 1897. Pp. xiv, 199. Price
90 cents.

This excellent text book attempts a somewhat difficult
task—the production of a systematic laboratory course in
botany. Itis precisely by reduction of study to system
that a pupil is often rescued from a slough of despond
and made to feel inspiration, with the skeictons given
him on which to build up what he has acquired. Its 199
pages of laboratory practice are varied by a very full
series of appendices, which latter really form an integral
portion of the work. A very exhaustive index, some 15
pages in length, is an excellent example of what the index
to a scientific book should be and adds very largely to
the value of the work.

BEARINGS AND LUBRICATION. A hand-
book for every user of machinery.
By A. J. Wallis Tayler, C.E. New
York: D. Van Nostrand Company.
Pp. viii, 208. Price $1.50.

This work is very complete. It treats on a most im-
portant subject, one which has received in the past very
little attention from engineers. If an engineer has
plenty of steam, he is apt not to care how badly packed is
his stuffing box; and as long as his bearings do not
hammer, the friction too often is something which he
never thinks about. Such books as the one in review
are of special importance as calling the engineer’s atten-
tion to the logical treatment of wasted energy with a view
to its reduction to a minimum. The work has an ade-
quate index and is finely illustrated.

ANNALS OF THE ASTRONOMICAL OB-
SERVATORY OF HARVARD COLLEGE.
Vol. XXXVI, Journal of the zone ob-
servations of stars observed with the
meridian circle during the years 1875
to 1885, under the direction of Joseph
Winlock and Edward C. Pickering,
successive directors of the observa-
tory. By William A. Rogers. Printed
from funds resulting from the will of
Josiah Quincy, Jr. Watervilie, Me. :
Printed at the office of the Water-
ville Mail. 1896. Pp. 299.

ANNALS OF THE ASTRONOMICAL OB-
SERVATORY OF HARVARD COLLEGE.
Vol. XXVIII, Part I Spectra of
bright stars photographed with the
11 inch Draper telescope, as a part of
the Henry Draper memorial, and dis-
cussed by Antonia C. Maury, under
the direction of Edward C. Pickering,
director of the observatory. Cam-
bridge : John Wilson & Son, Uni-
versity Press. 1897. Pp. 128.

GUIDE DE PocCHE. Franco-American
Illustré des Etats Unis. 1897. Pp.
267. Price 50 cents.

This guide book to America would seem adapted to
be of considerable use to the French visiting America.
The attempt to cover the United States in so smalla
book, however, seems to be a somewhat daring one. It
is largely made up of addresses of French-speaking per-
sons or firms in different cities, and may be, in spite of
its somewhat limited rize, quite comprehensive,

PoPULAR SCIENTIFIC LECTURES. By
Ernst Mach. Translated by Thomas
J. McCormack. With forty-five cuts
and diagrams., Chicago: The Open
Court Publishing Company. 1896.
| Pp. 313. Price 35 cents.

In these lectures quite a number of subjects are con.
sidered, largely in physics, mechanics and physiology.
The lecture on the * Conservation of Energy,” although
a subject which seems rather a trite one at the present
day, is really quite interesting from the number of his-
torical data embodied, and because of its tracing the de-
velopment of the doctrine from the earliest days of
modern physics.

Tar EVOLUTION OF AUTOMATIC MA-
CHINERY. As Applied to the Manu-
facture of Watches at Waltham,
Mass., by the American Waltham
Watch Company. By E. A. March.
With half toneillustrations. Chicago:
George K. Hazlitt & Company. 1896.
Pp. 150. Price $2.

The American watch is the production of automatic
machinery, and the title page of this book indicates its
contents sufficiently to make it evident how interesting
it would be to those interested in the latest developments
in the manufacturer’s art as applied to the watch. The
finest products of the automatic system of watch making
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are treated in this work, and its origin goes to emphasize
its authoritative standing.

CADET L1FE AT WEST POINT. By Lieut
Hugh T. Reed, U. S. A. Illustrated.
Chicago: Published by the author.
Pp. 236, xx. Price $1.50.

This very spirited and interesting book tells how the
United States cadets live at the military academy. The
author seems to have been very fond of his alma mater,
and writes about the humorous and gocial features of it
with considerable gusto. Numerous illustrations are
given, and among them examples of the different forms,
social and official, are given, such as programmes of per-
formances, appointment blanks and the like. We pre-
dict for the work a very interested circle of readers.

THE PRACTICAL MANAGEMENT OF EN-
GINES AND BOILFRS. Including
boiler setting, pumps, injectors, feed
water heaters, steam engine economy,
condensers, indicators, slide valves,

safety valves, governors, steam
gages, incrustation and corrosion,
ete. A practical guide for engineers

and firemen and steam users gener-
allyv. By William Barnet Le Van.
Philadelphia: Philadelphia Book
Company. Practical, scientific and
technical books. 1897. Pp. xvi, 267.
Price $2.

THE GUN AND ITS DEVELOPMENT. W.
W. Greener. Sixth edition. New
York : Charles Seribner’s Sons. 1897.
Pp. xvi, 768. Price $4.

This treatise on the gun, by Greener, up to.its last de-
velopments, in over 700 pages, can only be designated as
of the greatest importance. No sportsman, really loving
his gun, can afford to dispense with this work, as it cov-
ers every conceivable branch of this subject. Some very
interesting examples of early guns and combined weap-
ons and pistols are given, with illustrations of beautiful
products of olden times, in the way of flint lock muskets
and the like. These topics are so treated as to form a
most interesting portion of the work. Exceedingly in-
teresting data are given. We cannot refrain from citing
some. It seems, as late as the year 1636, at the battle of
the Kuisyingen, the slowest soldiers managed to fire
seven shots only during eight hours; and a year later, in
an action lasting from noon until eight in the evening, the
musketeers fired seven times only. The historical por-
tion has numerous illusirations, which would entitle the
work to a place in any library, and makes it a wonderful
contribution to man’s ingenuity as developed in the way
of destroying the lives of his fellow creatures. The work
is imported by Scribner’s Sons, and constitutes the sixth
edition of the original work, rewritten,

THE ELEMENTS OF PHYSICS. A College
Text Book. By E. L. Nichols and
William 8. Franklin. In three vol-
umes. Vol. III. Light and Sound.
New York: The Macmillan Compa-
ny. London: Macmillan & Cowpa-
ny, Limited. 1897. Pp. vii, 201.
Price $1.50.

We here atlast have a third portion of this classical
treatise. It is in the line of its predecessors, carrying
out the same principles. There is little to be said about
it in review, except that it has the aspect of thorough
modernness and puts the subject at last upon its present
modern basis.

TABLES FOR EARTHWORK COMPUTA-
TIoN. By C. F. Allen. Boston:
Published by the author. 1893. Pp.
38. Price $1.50.

The book is devoted simply to calculations for earth-
work, and will naturally be found of great use by sur
veyors, engineers, and others who have to calculate
masses of material which are often very awkwardly
shaped. It marks the tendency of the day to produce
gpecial scientific monographs, each of which will be
essential to a definite clientele of scientific workers.

THE DESIGNING AND CONSTRUCTION OF
STORAGE RESERVOIRS. By Arthur
Jacob. New York: Van Nostrand
Company. 1897. Pp. 138. Price 50c.

This is a valuable addition to the green covered Van
Nostrand series, many numbers of which have come to
our notice. The city of New York has had amplc expe-
rience in storage reservoirs, whereby the cumulative
effect of a large watershed is developed and the spring
freshets are in a greater or less measure made available
for summer supply. The subject is an important one,
and tends to become more 8o,

The Shoe and Leather Reporter An-
nual for 1897 has a valuable compilation of interesting
facts and figures relative to the shoe and leather trades,
of which also it affords a complete business directory
for the United States and Canada, and lists of the lead-
ing houses throughout the world. It is one of the best
of the annual volumes thus far published by the Re-
porter, and great care has been taken to make it as
nearly accurate as such works can ever be. It appears
from it that the shipments of boots and shoes from Bos-
ton in 1896 were 3,940,170 cases, or, allowing thirty pairs
to the case, 118,205,100 pairs. These figures are just
about double those of 1879, and indicate how far New
England is ahead of therest of the country in the shoe
business. The exports of American leather and its manu-
factures also show a large and steady increase, amount-
ing last yearto $20,242,756. And as our exports of leather
have increased, our imports, which used to be very large
in fine calfgsking and Kkids, have steadily diminished,
owing to the great improvement made in the productions
of American leather manufacturers.

The Locomotive, in its bound volume
for 1896, of 190 pages, forms a valuable record of facts
especially interesting to all steam users. Published by
the Hartford Steam Boiler Inspection and Insurance
Company. It always has most reliable data as to the
causee of accidents and the best means for their preven-
tion. Itscontents are prepared with great care, J. M.
Allen, the president of the company, being the editor.
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“Wdvertisements.

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

Marine Iron Works. Chicago. Catalogue free.
‘“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Folding Umbrellas. Write Grove & Stover, Luray, Va.
Improved Bicycle Machinery of evary description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.
Concrete Houses — cheaper than brick, superior to
stone. ‘ Ransome,” 757 Monadnock Block, Chicago.
Anderson’s Typewriter makes longhand faster than
shorthand—one stroke prints a word! 97 Nassau St.,
N. Y. (Seeillustrated notice Scr. AM. May 22, p. 325.

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

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

The Temperly Transporter.
See illustration, front page of SCIENTIFIC AMERICAN,
April 24. It is manufactured by the Lidgerwood Mfg.
Co., % Liberty Street, New York. Write for particulars.
=" Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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ORDINARY RATES.

Inside Page, each insertion 75 _cents a line
Back Page, each insertion - .00 a line

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

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

received at Publication Office as early as Thursday
morning to appear inthe fullowing week’s issu e.
foot power
star Screw...
«..cutting
Laihes Automatic
Cross feed

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

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

AMERICAN PATENTS.—AN INTER-

esting and valuible table Showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to Decewber
31, 18! Contained in 8CIENTIFIC AMERICAN 8CP-
PLEMENT, No. 1002, Price 10 cents. To be had at
this office and from all ‘newsde: lers

SHAPERS,PLANERS .DRILLS
MACHINE SHOP OUTFITS TOOLS
AND SUPP ALOGUE FR

CULVERTST CINCINNATI 0

#
For Cleaning, Adjusting or Exhibiting Bicycles
Slmfale . light. dnrable, and can be folded in
i small space. eadily adjustable to any make
of wheel. All parts of wheel accessible.
Saves back-breaking labor in cleaning.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and gave or number of question.

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

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

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

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

Books referred to promptly supplied on receipt of

prl
IVIinerals sent for examination should be distinctly
marked or labeleé.

(7165) R. J. L. asks how to repair books

in an economical manner. The first thing is to secure
the loose leaves. Odd leaves can be fixed in with paste
or thin glue. If a whole section is loose, first sew it
with stout thread, leaving long ends at the back, and
then tie these ends to the part that goes before and the
part that follows. A sheet of paper glued on the back
will fix it in its place, letting a little glue go in before
and after the sewed section. If the book has slipped out
of the cover, leaving the cover intact, the best way is to
strip all the paper off the back (not sides) of the cover,
leaving the cloth (or leather, as the case may be) bare;
then glue the back of the quires, and etick them on the
cloth. 'This, with or without new end papers, will com-
plete the job. This makes what is called a tight back;
but it will open fairly well if all the padding is taken
out, as directed above, and will make a strong binding.
If only one cover is torn off, it can be fastened on thus:
- Raise the leather of the cover from the millboard with
a penknife to the depth of one-half inch (or less if book
is small). Get a piece of cloth, about one inch wide, and
glue this into the opening made ; do the same with the
back of the book, and put in the remaining one-half
inch of cloth with glue, and the job is done. They are
not handsome, but are always strong.

TO INVENTORS.

An experience of nearly fifty years, and the prepara-
tion of more than one hundred thousand applications
for patents at homeand abroad,enable us tounderstand
the laws and practice on both continents, and to possess
unequaled facilities for lirocuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilimes for conducting the business.
Address MUN. 0., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JUNE 1, 1897,

AND EACH BEARING THAT DATE.

LSee note at end of list about copies of these patents.]

Acids, apparatus for manufacturing, C. W. Laing 583,757

Advertising device. E. Fletcher.................... 583,679

Alarm. See Burglar alarm. Burglar and fire
alarm. Flre or burglar alarm

Animal cover. Smx h.. . 583,823

583,829

583,690

Animal trap, j T. Wells.

Armor plate for vessels, B. McMillan

Axle spindle and box for vehicles, Keagy &
‘Wisenburgh.

Bale tie opener, C. R. Gaskill

Baling press, P. K. Dederick

3,805
553,59
0 583 462

Baling press, cotton, J. W. G 11,60
Barber’s cape, A. P. Teusher.... 583, bO‘.)
Basket and ironing table, co

clothes, G. W. & W. A. Barrett 583,874
Basket, travelmg, ‘W. Sievert . 583,114

Battery. See Secondary battery.
Bearing, ball, W. C. Quigley..

Bearing, ball B.F. Stewart...... 583,82
Bedstead rall joint, metal, Newman & Bothwell.. 583,657
Bicycle, A. A. Kellogg. 583,483
Bicycle, J. M. Sh 11.. . 583,553

icycle handle, A. J. Barber. . . 583,781

icycle handle, H. A. Christy..... . 583,457
Bicycle handle bar clip, E H 0Olds . 583,860
Bicycle lock, E. H. B. 583,728

icycle lock, J. Rank 583,861
Bicycle lock, M. Thomse: 583,638
Bicycle or velocipede saddle, I . 583,445

Price $1.25. Send for circular.
discounc to dealers.

WORTH .
20 Oliver St., Boston, Mass., U. S. A.

Water Emery
Tool Grinder

Has no pumps no valves. No
piping require: upply it with
water. Always ready or use, Sim-
plest in construction, n:ost efficient
E 1In operation.

8F~ Send for catalogue and prices-

W. F. & JNO. BARNES CO.
1999 Ruby St., Rockford, IlI.

Liberal
Manufactured by

STANDARD, SINE, TANGENT,

REFLECTING and WIEDETANN

GALVANOMETERS .
Catalogue free.

E. 8. Ritchie & Sons, Brooklme, Mass.

C. & F. Drill Holder

Attachment converting a_Breast or Hand
Drill into a Bench Drill. Readily clamped
to table and holdsalmostan size or pat-
tern of drill stock. Price %

g#~ Send stamp for catalogue of
machinists’ tools.

CHANDLER & FARQUHAR,
b 38 Federal Street, BOSTON, MASS.

The Coburn Patent Trolley Track

Store Ladders.

A PAIR OF STAIRS ALL ALONG §7F
THE LINE OF SHELVES.
8~ Send for Book.
The Coburn Trolley Track Mfg. Co.
HOLYOKE, MASS.

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

650 Elston Ave., Chlcago. M I LL

NICKEL

Electro-Plating
Apparatus and Matersal,
THE
sHanson & VanWinkle

1 p

: A mill for crushing ores. [
n

o Equal in efficiency to a L

4 five stamp battery, and at

4 A boon alike to a_fraction [

3 the prospector of the ex- [

4 and mining pense,

L

r

L

0.,
Newnl'k: N. J.
13(7 Liberty St., Y.
35 & 37 8, Canal St
Chicago.

Send your business eard
for 150 p. 189 catalogue.

g9099@9@@@99999@9@9990@@@@9@
4 HARDENED EDGE $
B SOLID STEEL SQUARES
© BM warranted accurate. Not ;zrndunted ©
b Linch, $1.50. 2 inch, $200. 5 inch, §2.50. o
© LY Also 414, 6, 9, and 12 inch sizes. ©
g §¥~ Catalogue of Fme Tools free &
S THE STARRETT £9:, Athol, PAS% 2

@@@@9006@09@0@@9@99@@@9@609
USE OF HOT AIR IN DRYING.—BY E.

M. Cook. A paper in which the author demonstrates the
great economy of the use of hot air over that of steam for
drying many materials, especially those in lumps, grain,
or powder. With 3 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, Nos. 1022 and 1023.
Price 10 cents each. To be had at this officeand from ull
newsdealers.

=
7

MACHINERY. l

SEND FOR CATALOGUE

© 1897 SCIENTIFIC AMERICAN, INC.

Bmyele prop and pump Harns & North........... 583,573
v_y\uv propulsion, E. P. Hart....... 583,5:
Bicycle speeding gear, W Wanliss .. 583,614

Bicy -,.e, steam, H. W. Libbey.. . 583,
Bicycle support J.W. Jacobs. 583,750
Bicycle support, H. H. Olsen 583,691

Bicycle supportmgatt&chme cGrady
Blcieles, neumatic handle for handle bars of
erry

Bin. See Flour bin.
Blank threading machine, J. H. Haskins..

Blind slat fastener, J. A. Wright. ,83
Boiler. See Steam boiler.
Boilers, water purifying device for locomotlve,

P. A. Kimburg . 583,485
Book support, A. Lundberg .. 983,44
Boot and shoe, combmatxon ‘R, D. Thomas. .. 583,828
Boring machine, Kelly & Monahan...... .. 583,806
Bottle closure, P. K. Mannes......... . 583,759
Bottle holding rack, C. M. L. Braun. 583,721
Bottle nest, J. A. Walsh.............. 583,521
Bottle, non-fillable, G. A. Schwanit: 583,636
Bottle, n0n~reﬁllatﬂe, Knoedler & Belche ........ 583,488
Boxl; See Burial rough box. Mail box. Paper

0X.

Box for holding travelers, etc., C. E. Trowbridge 583,777
Brake. See Electric brake.

Bridge floor, portable, U. 8. Anderson., .. 583,855
Brus . Farrand...... .o .. 583,677
Brush holder, E. A. Losee. .. 583,576
Brush holder, A. R. Wiens.. .. 583,559
Brush, shaving J. B. Fischbach. .......... . 583,702
Buffing or pohshimz wheel, F. A. Philli ﬁ 583,545
Bullet holding and extractmg tool, H ogers . 583,693
Buoy for locatn(x}g sunken vessels, A. J. Carson.. . 583,456
Burglar alarm. £=3 100 ¢ U 583,543
Burglar and fire alarm electric, J. R. Fraser, Jr.. 583,644
Burial rough box, W. DAY A, 583 715

Burner. See Gas burner.
Button, A. K. Felton..... 500E0600]
Calcium carbide, manufacture o:
Cam, expansion, C. P. Lawrence.
Camera, photographlc, M. Bauer.
Can. See Milk can.

Car, combined tank and box, C. L. Rogers
Car coupling, W. G. Pric

Car coupling, J. Rawles
Car coupling, W. F. Richards.
Car coupling, J. B. Thomas
Car coupling, J. F. Wright.

Car dumping a é)paratus Rotthoﬁ'& Hamfeldt..
Car fender, 1. Stoeckert.

Car fender, cable, M. Weisel..
Car fender, street, C. S. Coom.

Car window, J.
Carbureter, F. A.
Carpet beater. Broadbent & Rot]
Carriage, collapsible baby, C. McGinn..
Case. See Refngerating case.
Caster, G. W. Phi

Chain, drive, F. W

Chain'wheel, expansxble Ga.rlnnd & Prescott..... 583,799
Chains, machine for ma.i{mg sheet metal, Smith

Iy ) B o e R B0 S0 0Og a0 D EORNOR00 583,853
Chair. See Convertible chair. Revolving chair.
Check hook, 0. W. 3,
Chimney cowl M. Duhiam........ 583,847
Christmas tree holder, P. J Kelly . 5837
Churn, Gordon & Cox. . 583,572

Churn a.nd butter w

583,862
B . 583,448
Clamp. See Harness clam
Cleaner. See Dish cleaner.
Clevis foriron structures, J. H. Miller........ .... 583,537
Cloth protector, W. McK eever...... 583,504

Clothes drier, J. E. Wﬂhams
Clothes line support, T. P. King..
Clutch operating mechamsm, Rauderson &

Seward ..583,581
Cock, gage, E. E. Kerns. .. 583,
Coffee pot, R. N. Harris, .. 583,470
Coin holder, J D. Lazell . 583,

Coin mat, W. B. Johnson.. . 58348
Collar and cravat, L. Fran] . 583,643
Conduit, A. L. Daniels. . anc0 . 583,672
Conduit coupling, flexib. KA . 583,667
Confectlloners’ tables, device for oiling, H b
Confectionery handlin machme W B. Phinney 583,604
Convertible chair. W. Miller. 583,538

Copying press, C. A. Goodwm .......

Core bar, contractible, 1. L. Crippen et al. 583,789
Corkscrew, J. T. Eldridge. . 583,850
Corkscrew, W. A Wlllmmson . 583,561

Corn holder, P. J Godfrey..............
Corn husklng lmplement J Landsiedel..
Corn sheller, G- Nel
Corn sheller cob stacker, J H Knap
Corm%a and eaves trough brake mac
Cou llng See Car
ailway rail couph Hg Thill couplmg
Crate, shipping,
Crematory, re: use, A. W. & L. Colwell..
Crusher. "See Ore crusher
Cuff, ink, H. W. Jones..
Cuspidor, A. L. Disch..

Cycle, motor, H. Mueiler. 583,
Cyclometer, C. S. Labofish.. 583,491
Dental bridgework, C. M Carr...... 583.56
Dental disk mandrel, H. Heath, Jr. 58347
Dental handpiece, C. C. &J Lusby... 583,625
Dental 1mf3resslon cup, R. A. Dunlap . 583,8:
Dental polishing disk, C. W. Dodge...... ... 583,736
Deodonzmg oils, process of and apparaf or,
Whiting & Lawrence................... ... 583,779
Detergent and producmg 8a . 583,711
Dish cleaner, J. Wylie... . 583,833
Disk meter, T. J. Hogan.. . 583,474
Door mat, F. H. Donath.... . 683,463
Door operatm mechamsm ‘A Dittmar . 583,817
Draught lug, A. G. Steinbrenner. . 583,554
Draughtmg garment patterns, instrument for, E. 583,858
Drier. See Clothes drier. Starch drier. '
Drill. See Ratchet drill.
Drill bits, ete., machine for manufacturing rock,

T MYOIB. .. nseunsernneranzerinasennns . 583,811
Drinking fountain for fowls, Hendrix & 583,574
Dye, black trisazo, Schmid & Jedlicka . 583,634
Dye blue trisazo, Schmid & Jedlicka. . 583,635

g beater, W. S. Swift....... . 583,775
E ectric aro furnace, vacuum, . 583,618
Electric brake, R. M. Hunter.. . 583,880
Electric connector, F. E. Anstln . 583,589
Electric switch, 1\ H. Brady.............. 583,452
Electrical distribution system, P. M. Heldt.. . 063,622
Electrolysis of watery salt solutions, W. Sp: ilker 583,513
Elevator. See Hay, grain and fodder elevator

Water elevator.
Elevator, A. N. Woodard.........c.ceeveeeennnnnnnnn 583,562

Elevator safety device, 8. D. Strohm
Embroidery frame, M. ‘A. Voit..
End gate, wagon, C. H. Green..
Engine. See Gas engine. Gas o T1gi N
Engines, electric igniter for gas, Westmghouse
& Ruud
Engines, means for ¢ 11in,
operation of gas, Westmghouse & Ruud
Engines, means for obviating smell of 1nternal
combustion, G. I.angen
Extractor. See Stump or grub extractor.
Eye protector, k. S. Bennett...... OOCOR00000
Fabric. See Ornamental fabric.
Fare register, J. W.
Fare register, J.
Fastenerfor gloves, etc., age.
Fastener for shoe laces, etc T. (xeorge
Faucet, W. Curlett..............
Feed water purifier, J. Bruun. .
Feed water regulator, automat

ul

Fence building machine, P. Batchelor.
Fence making machine, wire, A. Westerberg.....
Fence, wire, J. S. Martin.......ccooveveveenevnon

Fender. See Car fender.
File, H. N
Filter, electric water, W. L. Teter.
Filtering medium, E. Bennett
Firearms, automatic loading mechanism for, A
. Harmon.
Fire door, automatic, W. J. Tane..
Fire escape, Z. Szpor
Kire or burglar alarm, D.
Fireproof door, W. Russell,
Floor, roof, or sidewalk
JACKSON . eesurnrerrenrsnns
Flour bin, hygienic, P. Youn,

583,713
estinghouse.......

)

Fluid pressure motor, H. H. 583,587

Fluid pressure reservou's, multiple clamp con-
nection for, A. W.Cash ........cocoiivniinnnnnns ,804

Food compound, cattle, F V.Friderichsen........ 583,739

Fountain. See Drinking fountain,

Frame. See Embroidery frame. Picture frame.

Fruit picker, Cooney & Turner. 583,567

Funnel, T. Borcher 583,615

Furnace. See Electric arc furnace.

Furnace, J. L. Sheppard . 583,552

Furnace feeding mechanism,
Game board, P. 8. McGee
Game counter, A. R. Knapg.
Game counter, W. H. Winde
(Continued on page 38

866
Saan
583,487
583,640
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THis 1s THE PIERCE % AcTuaL H. P.
(as or Gasoline Engine,

Complete, Ready to Operate. YOU can’t afford to be without it,ifit willdoyo r
SIMPLE, NO FIRE, ABSOLUTELY SAFE, DURABLE,
WELL MADE and GUARANTEED to be as represented.
H. P Marme Engine and Launch complete. All sizes Horizontal to
. p. Send Stamp for printed matter, stating siz wanted.
& PRICES ARE RIGHT.

PIERCE ENGINE CO., I7 N. I7th St., Racine, Wis.

work.

%

Scientific

Tools For All Trades

You can’t even think of a Tool that
isn’t mentioned in our 1897 Tool Cat-
alogue. Every Metal Worker, every
person interested in Machlnery or
Machinery Supplies, needs it in his
business. It contains 710 pages,
1 inches, and is a complete

7
Tool %ncyclopedm Mention this

paper and inclose .. and we will
mail you, postpaid, a copy of the
book, with discount st.eet.

MONTGOMERY & CO.

MAKERS AND JOBBERS IN

FINE TOOLS,
105 Fulton Street, New York City.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

{RAND DRILL C0.)

100 Broadway, New York.

DROP FORGINGS

WYMAN:GORDON
WORCESTER MASS.

28 BRADLEY STREET. -

Send for Catalogue.

cnucmg

il-
ity, cheap and Accurate.

Westcort (‘hn(‘k Co. Oneida. N. Y. U. = A,
Ask_for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPO“ITION, 1893.

TELEPHONES

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

Julius Andrae & Sons Co.
MILWAUKEE, WIS.

Buy Telephones|

THAT ARE GOOD--NOT “ CHEAP THINGS.” :
The difference in cost is little. We guarantee [
our apparatus and guarantee our customers
against 1oss by patent suits. Our guaran-
tee and instruments are both good. |
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturers of Telephones
exclusively in the United States.

che Edison Phonograph €o.

Dealers in Phonographs, Graphophones, Projectoscopes,
Kinetoscopes, Kmetopl.lones, X-Ray Apparatus, Bat-
teries, Attachments, Records, and Parts. [~ Illustrated
camlogue free. Cincinnati, O., 42; Vine Street—Cleve-
land. 15 The Arcade—(fhlcago, Lil., 57 State Street—
Indianapolis, Ind., 26 Pembroke’ Aréade.

The Automatic
«__Neostyle

})roduces 2,000 perfect copies &£
Tom one o%mal writing or
typewntmg, copies per min-

ute. he machine is easy to
operate, as nearly all the work
is done automatically. Refer-
ences to leading concerns now
usingit.

NEOSTYLE CO.. 96-102 Church Street. NewYork City

I PRINT
MY

Make money print-
mg for others. Our
$18 Press prints a
newspaper. Type
settingeasy, printed
rules. Send stamp
for catalogue, press-
es and supplies, to
the factory,

KELSEY & CO.
Meriden, Conn.

S Cards, circu-
lars, with $5
Press and save
money.

The Evolution

OF THE

American Locomotive.

By HERBERT T WALKER.

This series of articles on the historical development of
the Locomotive in America is unique. The author
i1s a member of the National Railway Museum
Committee of England, and speaks with authority.
The series is illustrated with a choice collection of
twenty-one original drawings of great fidelity, the
materials being obtained by great researcb. This
important series is pubiished in SCIENTIFIC AMER-
ICAN SUPPLEMENTS, 1112, 1113. 1114. The
set mailed on receipt of 30 cents.

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

This beats Wmd Steam. or Horse
We otler the
\VEBVI‘I‘,R Z}Q actual horse power

GAS ENGINE

for £150. less 10z discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 1C0
theretore we can make the price. Box-
ed for shipment, weight 300 pounds.
Made for Gas or Gasoline.
8¥ Write for Special Catalogue.
WEBSTER M’F’'G CO.,
1074 West 15th Street, CHICAGO.

POWER? POWER? POWER!

Fifty per cent. increase at no additional exp~nse.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED.
Steam and Vapor Launches

Row and Sail Boats.
Send for catalogue. Specify
one wanted.

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

Dayton Combined
@Gas and Gasoline
€Engine.

2to 60 H.P. = catalog free.
Every Engine Guaranteed.

Manufactured by
THE DAYTON GAS ENGINE & MFG. CO.,

15 ICE AVENUE, DAYTON, OHIO, U. S. A.

The Engine that Built a10,000
square ft. Addition last year.

Olds

Gas and Gasoline

L]
Engine
A marvel of Effi-
ciencyand Economy

P. F. Olds & Son Engine Works, Box 118, Lansing, Mich.

The Chlcagu Gas & Gasoline Engine

The simplest gas and gasoline
engine on the market. Has no
equal for absolute, steady speed
and durability. 1t is a dwarf
in size and a _ Samson in
strength. Catalogue sent on
application.

MANUFACTURED BY
J. J. NORDMAN CO.,
48 “A” South Clinton St.,
CHICAGO, 1L.L.

ALCO VAPOR LAU NCH

Motor controlled from bow. Valve movement 12tol
16 to 60 ft. Launches. 7T'win Screws a specialty. b1
7 12 14and 20 h. p. No licensed engineer or pilot re:
qmred Speed and Safeng guaranteed. No dangerous
Naphtha or Gasoline use No disagreeable vibration.
§F~ Send Ten Cents in Stamps for 1897 Catalogue.
Marine Vapor Engine Co., ft. Jersey Av.,Jersey City, N.J.

NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

$250 and up.
Truscott Boat Mfg. Co., Drawer 9. St. Joseph. Mich

& Send for Catalngue

TOOL HOLDING BAR

UABLE PATENT FOR SALE.
AlsoPatent on Drill Chuck. Apply
FRARAIES READING, PA.

EDCE TOOLS-o~

are often nearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
summle or grinding any tool. L X
ll’ we send youw our Catalogue,

which will give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, Grafton, Ohio.

The Berkefeld House Filter.

The only Filter Removing Trnhoid and Cholera
Bagcilli. Tested and i.. .orsed by many
leading_authorities in Burope and Am-
erica. It gives a continuous flow of fil-
tered water, absolutely free from germs.
It is easily cleaned, as all impurities re-
main on’ the surface of the fitering
cylinder. Cylinders can be sterilized by
boiling in water for one hour. Send for
circulars and prices to_the Berkefeld
ilter Co., 4 Cedar St.. New York,
A'rf/tcle in Scientific American, June 23,18%4.

Issued May
to G. W

See Tlus.

THE APOLLO BRAND

of galvanized iron is true to gage.
No-order to roll it thin is accepted ; and
never has been,

Apollo Iron and Steel Company,
Pittsburgh, Pa.

Drying Machines

for Grain, Sand, Clays, Fertilizers, Phos-
hates, Green Coffee, Wet Feeds, Salt,

ugar, Chemicals, ete. 15 Years in opera-

tion. Send for 6th illustrated catalogue.

s, E. WORRELL, Hannibal, Me.

BEST

American,

[JuNE 12, 1897.

Garbage cremation furnace, U. K. Stringfeliow.. 583,663

Garment hanger and stretcher, G.W. Huber..... 583.476
Gas, apparatus for making water, C. R. Collins... 583,671
Gas burner, W. Seeley ........................... 583,511
Gas dlstnbutm%system E Weaver. .. 583,666
Gas engine, H Maxwell 583,495
Gas engine, L. H. Nash......cccoviiivrennnenees et 583,627
Gas engine, J. W. Raymond 583,

Gas engine, J. H. T 583,872
Gas engine, Westmghouse & Ruud.... . . 583,584
Gas generator, acetylene, F. A. Mitchell. 583,761
Gas lighter, electric, J. Y. Parke.......... 583,630
Gas making apparatus, J. E. Weaver 583,697
Gas or oil englne, L.H.Nash.......... .. 583,628
Gas retort, J. Weaver ............................ 583,665

Gate. See Tilting gate.
Gate, F. M. Sommer
Gate, W. R. White..

Gate or door hook, R. C. Bri

. 583,558
583,841

R =3 | R 583,626
Generator. See Gas generator.
Glove fastener, A. Sebelin...........cceveveveinnnnn 583,694
Grinding rolls, G. W. Schreurs.. .. 583,551
Hame fastener, F. M. Gable.... «oovomoresenesn 583,570

Hanger. See Garment hanger.
Pipe hanger.
Harness clamp, S. Ernst. .
Harrow, G. Bukofsky..
Harvester binder, F. G. Gro 583,801
Hay, grain, and fodder elevator M. G. Grosscup 583,468
Hay press, W. A. Kyle....c.ccvuiieiiriieennnnenennns 583,599
Heat regulator. automatlc, A. Roesch. . 583,632
Heel, b0t OF SH0€, C. K. PEVEY ..u...nesnrncrnrnerns 583,814
Heel turnmg or cuttmg machine, H. A. Hender-
Hldes or skins, apparatns for treating and color-
ing, Travis & Earle,
Hinge, 0. V. & E. E. Flo
Hinge, Lash & Street
Hinge, E. Oldenbusch
Hinge, M. H. Sexton.
Hinge, spring, E. E.
Hitch, line, R. B. Tate.
Hoisting and conveyi Gp
Hook. See Check hook. ate or door hook
Hook hanger, C. T. Redfield.
Horn, campaign, A. V. Short. .
Horse overshoe, M. 1.’ Anderson. .
Horses’ feet and hoofs, gage for measurmg,
Kearns & Kelly
Hose clamp, G. D Burns

Hook hanger.

583,569
. 583,730

Hot air pipe, G. Rome £
Hub for vehicles, ball bearing wheel, H. Weber.. 583,556
Hub,wheel, R. k. A. MacKinnon.. 3,651

Illu mmatlmz basements and dark | rooms, dev1ce

for, J. PennyCuiCK. ...ooveveeiererecrancennnes 583,580
Incubator regnlator, C. R. Bridges. .. 583,592
Inkstand, Murray. 3.654
Insulator, E. Renault... . 583,692

Insuldtor, electric, W. Christi
Ketone, fragrant, J. C. W. K. Tiemann,
Ketones, making aromatic, J. C. W. K. Tiemann.. 583 719
Kettle and stove, combined rendermg, J. F.

B
Keyboard, S. W. Bevill.
Key fastener, A. H. Bruning
Knitting machine remforcmg thread mechanism,
Murphy & JACQUES... .ovvvvuvrnriiiniiieiieeens ,663
Label for velncles, chnngeable locking, C. Alley gii 863

Lamp, W. C. H
&, 583582

Lamp, gas generatin

L.amp, reservoir, E. Rlder . 583,510
Lamp, street, Prendergast & Sinac 583,
Lamps, fusible socket for electric, S. H. Russell 583,820
Lantern, magic, J . 5

Lathe, turning, G. H. Ober.....

Lead, ‘manufacture of white, J. a

apparatus for producmg elhpsor al
Chambers & Inskeep...........covvviieeinnnnnnes

Light. See Prismatic light.

Liquors under carbonic acid during transport

583,670

means for keeping, A. Kriedeberg! ,465
Lock. _See Blcycle lock
583,846
,549
583,473
Log loader or turner, T. 3,1
Loom for weaving ba, s, J. A. Kn 583,650

Loom gear, A. K. McCann
Mail box, W. D. Jones.....
Marking devxce, E. G. Holloway.
Masher, vegetable, P. Patroli....

583 544

Mat. See Coin mat. Door mat.

Measure, tape, A. J. Wiley . 583,830
Meat tool, compound, P. uanzhorn 583,652
Meter. See Disk meter.

Milk can, A. L. Emery 583,676
Mill bur, metallic, O. E. 583,532
Mirror, extensible, M. 'llschler 583,721

Mmstener, postage stamp and envelop, T. Far-
583,701

ick
Mould See Sand mould.

Motion, device for converting, H. Hartwig.. . 583,802
Motocycle, M. E. Hertel . 583,749
Mot‘?‘r See Fluld pressure motor. Tide MOtOr.

ave m

Nut lock, C. ’l‘ Redﬁeld . 583,817
01l cup, £ S'B

0il mills, steam cake former for, G H. Bushneli 583 732
Opera or like glass, J. Aitchison..

.o 083,
Ore concentrator, L. R. Tulloch ¥

Ore crusher, J. P. Hanson........ 583,619
Ore washing machine, W. F. Mitche 3,

Ornamented fabric, A. H. Kursheed 583,490
Packing, rod, T. D. Brady........... 583,451
Padlock, permutatlon R. Nadas 583,60:
Paper bag machine, W. Wer s. 583,523

Paper box, J. M_Guilb
Parcel carrier, C. V. Burch.

Pen, fountain, C. J. Renz... 583,771
Pencil, A. Kaiser.............. 3,
Perforatmg machine, C. 583,616

Permutation lock, J. A. Henry.
Photographic shutter W. V. E
Picker. See Fruit wker

Picture frame, R.
Pipe.. See Hot air pipe.
Pipe hanger, adjustable, W. H. Lﬁa%l}(.

Pipe joints, device for pouri 583,519
Pipe wrench.J. C. Burgess 583,699
Planer head, S. E. McDuﬂie 83,502
Planetarium, illustrative, A. 583,540
Planter, bean, W. S. Saviers.. 583,605
Planter check row mechanism, cor
.................................... 583,645
5837767

Plow draught attachment, W. H. Nelson.
Powder, making smokeless, H. Kolf
Press. See Baling press. Copying press.

pres:

Prmmng apparatus, J. G. Hocke...
rinting machine, calico, J. Blair .

Pnntmg machine numbermg apparatus, M. H.

SPBAT. cvueereneenenrnranaese caerenrseenansensnenn 3,607
Printingmachines, paper fo]dmg and cutting off

me chanism for continuous, M. H. Spear....... 583,606
Prismatic light, J. M. Ewen.......... . 583,594
Propeller, boat. J. W. M. D. Moore... 583,762
Propeller, pneumatic, A. A. Graham.. 583,742
Propelling device, auxiliary, R. M. Fryer 583,740
Pump, R. W. Elliott............. 583,795
Pump, force and lift, M C. . 3,74
Pump, lift and force C. Harrlson 583,747
Pump, single acting 'M. C. Harrison.. .14
Pump, spray, M. C. arnson ........... . 583,471
Pumping a%pm‘atus, well, E. D. Y ates . 583,780
Puzzle, G. Richards.......ccooiveiiiiiiiiianeanna., 583,509
Pyroxylin compound, J. H. Stevens......... 583,516, 583,517
Rack. See Bottle holdmg rack
Radiator base, steam, A. J. Bayley................. 583,444

Railway conduit, underground A G. Wheeler.
Railway, electric, A. G. Wheeler.

Railway rail coupling or joint, W. C. Cross. . 583,
Railway switch thrower, . W. Boone.. .. 583,591
Railways, collector for electrlc, L. J. Hirt.. . 583,575
Ratchet drill, double acting, F. A. Reynolds . 583,659
Refrlgeratmg case, portable, W. L. Mulligan 583652
Register. See Fare register.
Regulator. See Feed water regulator. Heat reg-
ulator. Incubator regulator.

Rein support, C. E. B
Releasingdevice for stables, C. F. Bonhack

583,842

Family Ice Machine

Ice, ete., in a few minutes, $10 a.nd u
to prepare one’s self soda water, $4

E‘l]ters, $1.25 and up. Cooker;_s‘} sl Seltzateurs
andup. L. DERMIGNY, 126 W.25th St., N. Y.

© 1897 SCIENTIFIC

Reversing mechanism, G. A. Squlre ....... 583,825
Revolving chair, C. T. ‘Benedict. . 3,446
Riveting mandrel, J. F. Mantey. 583,760
Rolls, J. Fawell.....ooovernenennsen 583,738
Rubber boot or shoe, F. Ephraim.. . 583,528
Rubber sole for boots or shoes, J. . 583,641
Sand mould, dry, G. & E. Lee.. 583,493
Sash fastener, D. A. Crichton 583,845
Scal e, cheese, Stalons & Gille 583,695
Scoop shovel, 8. C Kenaga 583,484
Seal for bottles, etc., R. 583,859
Sealing metal boxes or

sant & Buttifant.. 36
Secondary battery, Ma; 583,810
Separator. See Staff separator
Sewing machine, G. K. Warren................c.c..... ,522
Sewing machine qulltmg attachment W. Robert-

10 $5000000R0000000000000RaAROAN000000000000000000KD 583,550
Sewing machine shuttle, S. H. Dyer. . 583,793
Shackle, folding belt, L. C. Ferrell. . 583,796
Shaft balance, A. S. La Fontaine.... . 583,756
Sharpener, mowing machine, H. Allen 583,
Shears for cold iron, G. MeCoOl..........ccvveenen.. 583,518
Sheller. See Corn sheller.

(Continued on page 383)

AMERICAN, INC.

ELECTRICITY

Machine Design; Stationary, Locomotive and
Marine Engineering; Mining; Mechanical and
Architectural Draw’g; Architecture; Plumbing;
Railroad, Hydraulic. |
Municipal, 3' COURSES & Bridge

Engineering; Surveying and Mapping; Sheet
Metal Pattern Cutting; Metal Prospecting;
Bookkeeping; Shorthand; English Branches.

h

Anwso GUARANTEED SUCCESS.
Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study.
International Correspondence Schools, Box 942, Seranton, Ps,

ROSE POLYTECHNIC INSTITUTE

A College of Engineering. Mechanical, Electrical,
Civil Engineering, “Chemical courses. Well endowed.
Extensive shops. Modernly e mpped Laboratories in
all Depts. Expenses low. ’17 r. For catalogue
address C. L. MEES, Presldent, 'erre Haute, Ind.

THINK OF EXTREMES

in the way of mechanical implements, and,
whatever they are, you are sure to find

them in “A BOOK OF TOOLS.”

“A Book of
Tools” is the
most complete
catalogue ever
issued. Con-
tains 550 pages
and over 2,000
illustrations.

Prices are
given.

= postpaid to any
address on re-
ceipt of 25 cents in stamps.

CHAS. A. STRELINGER & CO.
Address Box 1214, Adv. Dept. DETROIT, MICH.

THE OBER LRTHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Au-
 ger, File, Knife and Chisel Han-
dles, Whiffletrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
irregular work.

8= Send for Circular A.

The ()ber lL.athe Co., Chagrin Falls, 0., U.S.A.

MEWER.

FEED
RILLF

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

For particulars, prices, ete.,

MEWER TOOL CO.,
16 Blm 8t., Portland, Me., U. 8. A.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

Su USE GRINDSTONES?

[f 80, we can supply you. Ali sizes
lnunuled and unmounred. always
kept in stock. Remember, we make a
speciaityof selecting stones forall spe-
cial purposes. Ask for catalogue.

The CLEVELAND STONE CO,
24d Floor. Wilshire. Cleveland. 0.

FREEDOM FROM FIRE

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

Stempel FIRE Extinguisher.

Unequaled for simplicit certmnty, quickness
and power in action. d and indorsed
by leading manufaczurers est and most dur-
able on the market, Illustrated catalogue free.

H. R. BENNETT,
1215 Filbert Street, PHILADELPHIA PA.

ELEGTRIC STOVE.

> Enameled slate base.
T in two minutes. Emer ency
cooking or heatl
ready. Price $5.0
Complete, ready for use, with
cord and plug, Give make of
lamp socket and voltage.
AMERICAN ELECTRIC HEATING CORPORATION,
BRANCH OFFICES: GENERAL OFFICE:
Havemeyer Bldg., New York. Sears Building,
Monadnock Bldg., Chicago. BOSTON.

THE NEW BRISTOL COUNTER

=

Registers an accurate account of work done on print-
ing presses, grain tallies, weighing, measuring and
other automatic machines. Counts up to 1,000 and
repeats automatically. Simple, accurate, durable. Spe-
cial counters to order. Send for circular.

ROOT, Bristol, Conn., U. %, A,

. OROOKES TUBES
m————X-RAY

s e

Sen
CatalogueA APPARATUS
Ruhmkorff Coi Is. Statlc Machlnes. Fluoroscopes. etec.
HOTO! HIC S LIES.

SWETT & LhWI

Successorst
G. A. Frei & Co.,

11 Bromﬁeld St., Boston.

1897 Supplement
Catalogue Ready!

te e

The publishers of the SCIENTIFIC AMERI-
CAN announce that an entirely new 48
page SUPPLEMENT Catalogue is now
ready for distribution, and will be sent
frée to all on application.

MUNN & CO., Publishers,

361 Broadway, New York City.
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DICYCLES-

Self-Made
Reputation

70,000 sold in 1896. The Popular
Wheel at the Standard Price and no
better wheel at any price. The un-
precedented demand for Crescents is
the result of selling an Honestly
made wheel at an Honest price. . ..
Agents Everyw here. Catalogue Free.

WESTERN WHEEL WORKS.

Factory: Chicago. Eastern Branch: New York.
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TTu 57'05’( ﬂflgﬂﬂ,

Deer Park

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

SEASON OPENS JUNE 2ist, 1897}%
SUPERB HOTEL AND COTTAGES.

For rates, rooms and other information apply to D.C.
JONES, Manager, B. & O. Central Building, Baltimore,
Mad., up to June 10th; after that date, Deer Park, Md.

WILLSON GARB'DE WURK bide. Samples

of 200 1bs. 815 f. 0. b. New York, including iron case
packages. Patentees and manutacturers for export.

Calcium car-

Office 20 Maiden Lane, New York.

5y

GROW STRONGER
in BODY and BRAIN.

Tone u ]f*:
Physica.
and Men-

FLEER’S tal System )
GURU-KOLA GUM,

for Brain Workers, gives Endurance,
Steady Nerve. Good Digestion. Cre=
ates Vigor. Askyour Dealer for n, or
Six l’ackages, by mail, 25 Cen

Frank H. Fleer & 00., 105 Chestnut St., Philadelphla.

ImPROVED WASHBURNE’S PATENT
SCARF FASTENER AND HOSE SUPPORTER.
1t is more than a mere Scarf
Fastener. With it you can at.
tach together two articles of al-
most any kind—a pile of papers
or the wristbands of your shirts.
And, like the Hose Supporter,
' it holds tight, prevents slipping
and will not m}ure or pierceany
fabric. Samples of either, by
o mail, 10 cents. I1llus. catalog free.
@ A ICAN RING CO.,

Dept. S. A., Waterbury, Conn.

Big Four
Route.

This popular line reaches the most important cities of
the United States.
tween St.Louis, Peoria, Indianapolis, Ci.icinnati, Co-

Magnificent trains run daily be-

lumbus, Buffalo, New York and Boston. It isthe direct
route also with unexcelled train service between Cin-
cinnati, Louisville, Indianapolis and Chicago. Equipped
with -Buffet Parlor Cars, Elegant Dining Cars, and
Superb Wagner Sieeping Cars. E. O. McCORMICK,
Passenger Traffic Manacer, Cincinnati, O.

Shoe fastening device, W. H. Benford............ . 583,564
Shoe tongue supporter, D. Hilderley....ceeeceuennue 583,803
Shovel. SeeScoop shovel.

Shutoff, automamc. J. Eppich.......... cesecssecnse . 583,736
Shutter operator B ichholtz . 5851,849
Sign, street, lJ .......... . 583,
Silks, welghtmg, A. Blermann .. 583,725
Skate, W. 8. Hale..... .. 583,
Skylight, E. J. Hulse .. 683,477

Sleigh knee, A. L. McGregor, .. 58.’3,812
Smoke consumer, B. E. Cole. . 583,844
Speed gear, M. Hopkms .. 583,475
Spraying dev1ce, J. Kagey . 58{3,482
Staff separator, J. H. Thwing 583,664
Starch drier, L. P. Bauer...... 783
Starching machme, P. F Corrlgan 583,7?8
Steam boiler, F. G. Fow 3,529
Steam b01ler H. Goh g 583,466
Stenograph, J.F. Hardy....... 000 583,620
Stereotype plate cutting apparatus, W . Scot! 583,(}37
Stereotyping, I. Kitsee.......cooeveuernnn X

Sterilizing apparatus, A. V. M. Sprague. 583,514
Stone, making aruﬁmal C.W. Stevens. . ,515
Stone slabs, machme for moulding, G. W. Cofran 583,875
Stove, camp. O. D. 705

Stove grate, Morrill &, Cowan
Stove, hay, straw or other, A.
Stove or furnaee, E. M. Bénster.
Stovepipes, machine for making screw joi

Street sweeper, R. McNeil.
Street sweeper, J. S. Morga.
Stump or grub extractor, C. G.
Surgical apparatus, C. A. Bush
Swing, 1. H. Dietz ..
Switch. See Electric
Switch .and trollegc for overhead traveling appar-
atus, Henkel held.
Table, M. E. Johnston. ..
Tacking tool, hand, Eato:

Tanning, apparatus for quick, M. 1

Telemeter, stereoscopic, H. de Grousilliers. 583.703
Telescope solar attac ment, P. Stoller. 583,518
Thermostat, A. Roesch................ 583,633
Thill couplmg. Elder & Manchester 3,593
Thill coupling, C. T. Redfield...... 583,816
Thill coupling, N. R. Shultz. 583,173
T'ide motor, E. E. Sager... 83,8:

Tiltin, gate J. H. Down

". Galvin...........
Tire, H. R. Swindler, Jr..
Tire attaching device for vehlcle wheels, R.

Tire, bicycle, F. A. Hamj

Toy, mechanical, W. R Smlth 66
Trackliner, E. ETACKSOT e+ vvevsnsnsnsnsnssnsnssene a83 37
Trap. See Animal trap.

Trimming,J. BrOWN......coiiiiiiiieiiieeiieeeannes 583,785
Trimming machine, rotary, Vose & Ayer . 58&,%8
Trolley finder, G. E. Johnson............ 583,868
Trolley, self-adjusting, C. S. McIntire .. ,881
Truck, barrel, J. A. Kilburn......... .. 583,635
Truck, car, B. W. Tucker... .583,610 to 583,613

Turnbuckle, W. H. McLeod
Turntable, J. P. Casselman............
Typesetting appliance. Johnson & Low..583478 to 53
T'ypewriter desk, J. F. Meissner............cooceueee 583,601
Typewriter desk attachment oscillating, F. L.

Typewriting machine, G. C. leckensderfer
T'ypewriting machine, J. F. Har
Typewrmng machine cylinder, W J. Holmes.

{Jewntmg machine key action, C. Elliott.. 583,675
alve and valve acmatmgmechamsm L. Schutte 583,714
Valve, automatic pressure regulating, F. O. Pier-
... 583,546
Va.lve device for
‘Westinghouse. . 583,688
Valve engineer’s br 583,733
Valve for high pressures, G. W. Shem 583, /392

Valve for tapping mains, F. W.
Valve safety attachment J. A. Griffiths.
Vault for ceilings, brldges, etc, F. Von Em
VehFl‘clest, case for driving gear ‘of wheeled,
TOS
Ventilator outlet gate, J. McCreery..
Veterinary obstetrical forceps, G. B. Ostdiek.

83,583
83467
583,464

583,798
583,501
583,813

Wagon seat attachment, Deplanty & Wilson...... 583,673
Wardrobe, dressing case and safety bed, com-

bined, D. W. Davis.......covivies vevniiinnnnnann 583,857
Water closet seat attachment, J. H. Stevens, Jr.. 583,(;62
Water elevator, compressed air, W. S. Bechtol.... 583,837
Water raising device, Poe & Sparkman............ 583,768
Water'wheel governor, A. W. & E. E. Woodward. 583,527
Wave motor, W. Mc onald 3,68

Weather strlp C.S. A

Whes}e)l 1See Buffing or pollshmg wheel. Chain
wheel.

Window, Berckhemer & Spitzer.................... 583,724
Window, H. C. Fuhlmann....... 583,595
Wire stretcher, B. W. Whitworth. 583,722
Woodworking machinery, J. K. Fifield. . 583,678
Wrench. See Pipe wreuch.

Wrench, K. Gerhardt .. 583,741
Wrench, E. C. Roberts . 583,870

DESIGNS.

Badge, C. R. Ho
Bell blC{C]e, .

Belt, sas Aronson ......
Buckle,H E. Smith
Can stand, oil, J. P. Marter.
Carpet, W. Crane
Condiment holder, R. Hunter.
Door hanger frame, G. S. Gardn
Drawing support and carrier, W
Drum, R oble.

Eggcup, W. H. Pei 7,133
Flreplace front W.C. 7,157
Fork, S. Wheeler.

Fruit shrehder, A. L. Jackson
Garment supporter, W. N. Cranwell.

Hammock, [. E. Palmer............. 7,159
Hat support, H. G. Cozzino..... 7,136
Label coupon, R. A. Wittemann 7,137
Lantern bicycle, H. Lucas..... 7,147
Match box, L. A. Mernill.............. 7,131
Pulley line rider frame, C. W. Hudson 7,144
Puzzle card, J. H. C. BOig....ccu...... 7,127
Scenic burner, M. Levit....... 7,156
Scraping tool, ’G. A.Crossman 7,141
Seat top, F. B. Burns. ........... ,158
Spoke thimble, J. H. Schneider.. 27,139
Sprocket wheel, F. P Burnham 27,148
T'ack, M. O ullivan............ 27,138
Tie, bundle, W. O. Girton... 7,140
Tire repairing patch, bicycle, E. Scott............... 7,149
Velocipede frame, marine, L. V. Moulton..27,151 to 27,153
Velocipede wheel house, marine, L. V. Moulton... 7,154
Wheel rim, O. A. Hanford......eooeveveeeeneaennnnes ,150
TRADE MARKS.
Ale, lemonade and soda water, ginger, W. A. Ross
& Sons 30,123
Beer, Chr. Heurich Brewing Company. .30,124, 30,125
Bread, crackers, biscuits, cakes, candles and con-
fectlons, Ward-Mackey Company.. 30,119
Cement, W. F. Schmoele & Company. . 30,117
Detergent a.nd washing powders, K. Fairbank
COMPANY .« e ettittiensrnencnse cnenenaanens . 30,115
Flour, wheat Ballard & Ballard Company 30,118
Glass, sheet, Mlssxssmpl Glass Company 30,129
Ham bacon and shoulders, John Morrell Com- 30120
Jelhes, F Morgan.. 30,122
Ladders, hand trucks and settees, step, R. W.
Whitehurst & Company...........cuveeeereennnes 30,130

Linen, silk, cotton, woolen, worsted and hair
fabric goods, certain named, Bruhl Brothers.
30,108to 30,111
Liquor known as Holland Schiedam Geneva,
spirituous, Blankenheym & Nolet....... ........ 30,126
Lubricating compound, White & Bagley Company 30,116

Peanuts, J. F. Devine..........cooiiiiiiiiiiiaian.s 30,121
Pipe and fittings, wrought iron, John Slmmons

Company . 30,131
Salves, Blckmore Gall Cure Company.. .. 30,113
Shirt waists and skirts, Waldorf Manufac

Company .. 30,106
Soap, scouring, Delta Manufacturing Company 30,114
Ta.b]ets for d{spepsna and kindred complaint:

H. Michell.......... . 30,112
Tin lates, terne plate

n Plate Company.......c.... ceeeeeneeenens 30, 127 30,128

Yarn, woolen or worsted Imann & Company 30, 107

A pnmed copy of the specification and drawing of
any patent in the foregoing list, or any patentm print
1ssued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian patents may now be obtained by the 1n-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If compllca‘ed the cost will be a little more. For 1vll
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtainea.

/%" PORTABLE ELECTRIC PROPELLER

MoRre USEFUL ON WATER THANBICYCLE
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\ STERLING (YCLE WORKS |

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia. October, 1894, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tamned i1n SCIENTIFIC AMERICAN SUPPLEMENT. No.
9922, Price10 cents. ‘To be had at this office and from

all newsdealers.
SMITH’S

ROLLER
Spring Seat Post

All Sizes, % to1l 316

No Rough Roads.
Easy Seat.

Sure to please.
Price %2.50,

, charges prepaid.
2 I)'lys’ Trial
by dep051t1ng the price
with express company.
Satisfactionguaranteed or
money refunded by pre-
paying return charges.

JOS. N. SMITH & CO.
30 Larned Street,
Detroit, Mich.

“BROOKS” 4

SPRING SEAT POST

The Original. The Best. Thousands
in use. Takes away all jolt and jar.
Can be used with any wheel or sad-
dle. 'The only post with an adjust-
ment to prevent side play. Sent
Prlce, C. 0. D. on trial. Satisfaction guar-
anteed. AGENTS WANTED.
$3— BROOKS SPRING SEAT POST CO.
1540 Marquette Building, Chicago.

WE UNDERSELL ALL!

C.0.D

SEETHA
TAKESEl
up AL
WEAR

Bicycle Electric Lights, . 54 00
Necktie Electric Ll%hts, . .

Edison Electric Motors, . . ICG
$8 Medical Batteries, « . 8%
$100 Bicycles, best made, . . 89.00
Electric Bells, finest, . . .30
Dry Batteries, best, 25

8F~ Agents I/Vanted
Our Bicycle Electric Light is the
“. best thing that ever happened.
=~ Catalogue 2 cts.
10 ELECTRIC WORKS, Cleveland, Ohio.

eIt gives s Hght that’s white & brizht
And two cents s the cost per night.

H

fifteen a minute, all legible, use my im-
proved automatic copying machine.
=F for illustrated circular.
JOHN H. ANDERSON,
910 Monadnock, CHICAGO.

Our catalogue N. is sent free for

c‘entl Ic the asking. It lists books per-
talnmg]1 to_all the sciences. A

BOOks scnentlﬂc, mining and technical
books, which we sell to every-

body at wholesale prices.

ould be bhad for ready
Monigomery Ward & Co.,

reterence by those desiring
STEEL STAMPS

electrical, medlcal engineering,
rIGUR‘_E XA LPHABF.T

Chicago.

FOR MARKING TOQOLSAC:
NAME STAMPS 10¢ PER LE.TTE_R
TS AT LOWEST PRICES,
WAAB STAMP&SEAL (<
MILAUKEE WS

5END FOR CIRCULAR.

Experimental & Model Work

Cirs. and advice free. Gardam & Son, 45-51 Rose St.,N.Y.

BRASS BAND

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

LYON & HEALY. 33-35 Adams St.. Ch.cagn.
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AND I'Al{'l‘s. G Dies,
Catalogue Free. Jo ears,l“ e‘? let(i

M 0 D ELS Madison Street, CHICAGO,
Thoroughly taught by re-
S h 0 rthand b y M all porters. Catalogueand first
lesson Free. Potts Shorthand College, Williamsport, Pa.
MACHINES,
I C E and Bottlers’ Machinery. THE VILTER
MFG, CoO., 89 Clinton Street, Milwaukee, Wis.
ASTITTEETY '
PP

TYPE WHEEL . MODELS & EXPERIMENTAL WORK. SMALL MACHINERY
NOVELTIES B ETC. NEW YORK SYENCIL WORKS 100 NASSAU 8T N.Y.

ALUMINUM 126 3
KEY CHAIN
S. QUICKDELIVERY.

STRONG CAST ING N WORK 70O ORDER.
ACME MALLEABLE lRON Wnans BUFFALO*NY

BICY( LEﬁ $22 50 Singer Sewmg Machmea R12. H! h
Grade, Beautiful Finish, 1897 make. Order sample.
H. N, TTMMS, INDIANAPOLIS, INDIANA.

BAND FASTENERS For ranks

FOR TANKS
A. P. chn:v MFG CO RACINE Wis.

e WOODEN TANKS.

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

W. E. CALDWELIL (0.
217 E. Main Street, Louisville. Ky.

Corliss Engines. Brewers,

M\_‘

AR
A

in stamps Sold eve -
where_for 25 and .
H. H. FRANKLIN MFG.
Co., SYRACUSE, N. Y.

piT T
IIROERL,
d Am..-m
; prei

Charles E. Schmunk, Giassurgical Engineer. Expert
opinion given on anything appertaining to Glass or
Glass Ware. 20 years’ practical experience. Drawings
made for Machinery for Glass Ware. 237 First Ave.,
Pittsburg, Pa. Expressage must be prepaid on models
and samples. Designer of Glass Ware.

=
NOWN. EMERY AND

Po N ;
AN oNCE SES I I LYol
U.S.A

UAI?EORU/VH(/M co.

To 'NVENT“RS ‘We are open to manufacture

on royalty or otherwise, or

to gurehase outright patents on g00d selling noveltices

oys Send samples to CHAFFEE & SELCHOW,

Manufacturers of Toys, Games, and Novelties, 451-455
West, 125th Street, New York.

ana cas ENGINE CASTINGS

and GAS

both Stationary and Marine. Dynamo
and motor garts and complete Machines,
Electrical Supplies, Telephones.,

&~ Send stamp for catalog.

MIANUS ELEC. CO., Mianus, Conn.

$65 00 BICYCLES l«OR 827.50. THEY’RE
EAUTIES. 1897 AKE.  Order ~nmple.
Power Cycle Co., lndmlmpohs. Ind., U.S. A

MAKE ICE CREA
in 30 seconds. Best, purest, oheapest. From
milk only. Savesice and salt. Made easily with
Polar &tar Instant Freezer.
Rapid, clean, economical.  Always in order.
Freezes with snow. hard. dry and smooth.
I IT DON'T SCRAPE TIN
we agents wanted ever; whwre
Polar Star Mfg. Co., 231 Levant St., Phila., Pa

FOR SALE OR RENT

A Foundry Building with good Cupola and attach-
ments admirably located for small castings which
can be loaded on the property and dehvered either by
railor water to Philadelphia, Boston and New York.
The last occupant made Plumbers’ Materials. To a
young man this presents a desirable opportunity for
beginning business, and the owners of the property will
be quite Wlllll'l% to invest the needed capital to make it
a success, prov ded the proper management is assured.
Address: J. M. H.. Box 773, New York.

HARDEST ABRASIVE
AMOND.

Zinc Etchings « Half-Tones cor st pusvoses

sssorcnwerans sene. EleCtrotypes « Designing.

Q\eml Sign & Engraving Co., - - Milwaukee, Wis.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating ot open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battery,
Bryan’s battery, Koller’s battery, and the efficiency ot
dry cells. With 3 1llustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001. Price 10
gen{s. To be had at this office and from all news-~
ealers.

50 YEARS®
EXPERIENCE.

Patents

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention ig
prcbably patentable Communications strictly
confidential. Oldest agency forsecuring patents
in_America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIC AMERICAN,

beautifully illustrated, largest circulamon of

any scientific journal, weekly terms $3.00 a year;
.00 six months. Specimen copies and HAND
OOK ON PATENTS sent free Address

MUNN & CO.,,
361 Broadway. New York.
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Scientific dmerican,

1807.

W overtisements.

ORDINARY RATES.
Inside Page, ench insertion--75 cents a line
Back Page, each insertion ----%1.00 a line

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

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

“Magnolia”

BEST ANTI-
FRICTION METAL

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

Forone 3-cent stamp we will send any Engineer, men-
tioning this paper, a 15-mch Brass Edged Ruler.

“Search- Ll ght”
Always Bright.

The Leader!

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

FOR SALE EVERYWHERE.

Bridgeport Brass Co.

Send for Catalog BRIDGEPORT, CONN.
No. 886.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN 8UP-
PLEMENT, No. 908. Price 10 cents. To be had at this

Cribune « BWcTe

Tested and True.

The Easiest Running Wheel in the World.
8F~ Send for Catalogue.
ERIE, PA.

THE BLACK MFG. CO.,
IMPERIAL BALL BEARING AXLE

A written guarantee with each set of axles.

97 PATTERN

8,000 sets in use.
Indorsed by the leading
carriage builders.

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

I~ Write for our Ilustrated Catalogueand Testimo-
nials, which ‘we send free on application. Im erlal Ball

Tiction 75 per
Mechanicaily

Bearing Axle Dept., 184-190 Lake Street, Chicago, Ili.
= RICATE

THILIEcaes
ero HAVEA' HMJ'“IT‘ cCHHl?AEGSOI'l (a1}

No. 4
B BULLS-
| EYE

= $12.00.

As Simpl¢ ...
Pocket Kodak.

Loads in daylight with our light-proof
Film Cartridges. Fitted with achromatic

lens, unproved shutter and set of three stops.
Handsome fin

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

BICYCLE
LAMP

Most Powerful, Portable

- hours.

BURNS ELECTRICITY.

“CThe Chloride”

. BICYCLES. Mmers, Policemen. Carriages, Gas Com-
panies, Oil Refineries. Boiler Inspectoxs
Simple. Durable, Reliable.

82 Send for Circular and prices.

THE ELECTRIC PORTABLE LAMP CO.,

MINER’S
LAMP

Electric Lamp made for ]
Burns 8to 10

Drawer B, ELI’llRA N. Y.

BVYERS B whTE FIYER)

Barars BI“
FASHION P
Wign eTHER

|A SOUVENIR * .
CATALOGUE FREE: 2

[s ARET
S TROA

pLAS ,\a{w[ltb

BARANES CYCLE COMPANY.
SYR}S\‘SE. ANY.,

Al 3 Price

EXPERIENGE !

Pay $ (X)-you have a *‘ Char-
ter ”—the result of the Longest
Experience 1 building Gas-
oline Engines in the

Pay less than (X)—v0u have

eriment at your expense -

ennnty —for \We have the
I'oumlanon Gasoline En-
gine Patents.

Catalogue, Testimonials

and a Letter by addressing

>
CHARTER GAS ENGINE CO., Box 148, Sterling, Ill.

Bicycles, Watches Guns, Buggies Harness,
Sewing Machines Organs *Pianos Safes,Tools
Scales of all varieties and 1000 other articles
Lists free Cuicaco Scark Co , Chieago LlI,

S AW S
OHN ST NEW YDRK

I;I-W-JGHNS’
STEAM PACKING

Boiler Coverings, Millboard, Roofing,
Building Felt, Liquid Paints, etc.

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE.

H. W. JOHNS M'F'G CO0., 16O William St., New York,

CbeeParkeSprmgaSaddle

Unequaled for Easy Riding

With the Park spring, the

rider is relieved from in-

,junous jar, which is the

nnly unpleasant feature
about cycling.

Entirely New
Principle.

On receipt of price,
we will ship to any A
address, a saddle
suitable for: your weight, with the privilege of return-
ing it after a week’s trial, it not entirely satisfactor; {
youto prepay express charges. and upon receipt of saddle
will at once refund money. §F Send for catalogue free.
Wanted aqmts in every town, men or women. Send for
particulars. . Kroh & Co., Toledo, Ohlo

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Ilammond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpomt.s 1.
The use of the cycle by personsin health. 2. The useof
the cycle by persons diseased. Contamned in SCIENTIFIC
AMERICAN - SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

E CAN
DLLWER K

o«
1 EVERY pEsCRIPTION:~

¢ NAME THICKNF_ss o METE;;\L SiZE

Large Balls

Movable Spoke Studs

The chain is self-oil-
ing—a felt pad in each
link makes it so.

1896 Columbias, $75.

5-16-inch in rear wheel, 3-8-inch in crank-shaft. Add to ease of
running and hill climbing, Double the life of bearings.

Adjust themselves to direct draft of spoke.
Obviate bending, Insure perfect alignment,

” s ‘The felt pad is an oil-retaining filter, Absorbs oil,
Dust-proof Bearings The feltpad i

perfect lubricaiton.

Keeps the bearings clean. Gives

The oil stays in—
the dirt stays out.

Not a single 1897 Columbia
was sold until after thirty
machines had been tested by
over 100,000 miles of rough
road riding.

1897—COLUMBIA BICYCLES—$100

STANDARD OF THE WORLD.

Hartfords, $60, $55, $50, $40.

POPE MANUFACTURING CO., Hartford, Conn.

© 1897 SCIENTIFIC AMERICAN, INC.

ml)tA,momum Am>~ m mg.rmm

CHICAGO  NEWYORK  LONDON

MOSARCH CVCTEMTG (O

HALF A CENTURY OF CYCLES.—AN
interesting history of the cycle from its origin up to the
present time. The tirst crank-driven bicyclie. 'The
* bone-shaker” and its successors.- 'I'he tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. ‘I'he pneumatic tire. A hand and footcycle.
With 9 illustrations. Contained in SCIFNTIFIC AM ERI-
CAN SUPPLEMENT, No. 101:2. Price 10 cents. To be
bad at this office and from all newsdealers.

WATER MOTOR and DYNAMO

Complete, asshown, price, $5.00.

Il WM. Weight, packed in box. 16 Ibs.
Wil % orage batteries for bicycle lights. Will
hxht small mca.ndesoent, lamps Direct current for
neral experimenting. mp for Catalogue.
THE CARLISLE & FINCH 00 Slxth St., Cincinnati, 0.

PRIESTMAN SAFETY OIL ENGINE

“A thoroughly successful commercial En-
gine using a Safe Oil.”—Franklin Institute

No Extra Insurance, No
Steam, No Gas. No Gasoline. ]
Reliable, Sate, Economical.
and Convenient. Chosen by
Nine Goverrments. Used for
nearly every purpose.
PRIESTMAN & CO Incorp’d, e
530 Beurse Bldg., PHI l‘Al)El PHIA,

PA.

EVERYBODY whoridesa
Bicycle should have

Rubber Pedal Attaciment,

. Changes Rat Trap to Rubber
2 Pedalsin ten seconds, without
bolts or rivetgy EIS.eAtg’I‘(}fC %vg
mmled for50c
Pat. Apr. 20, 1897. ., 870 Atlantic Ave., Boston ;
735 Market St., San Francxsco, 115 Lake St., Chlcago.
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BEATEN FOR QUALITY OR PRICE ~/0

NEW MODEL AS PER CUT.

The Ideal Microscope for Amateur
Research. Stands unequaled for precise
and accurate adjustments and optical °
excellence. Withobjectives 1vm§from
50 to 500 di ameters, in case, $€ e

Send for new Microscope Catalogue B. M.
QUEEN & CO., Inc.
1011 Chestnut St., Philadelphia, Pa.

SO SIMPLE A CHILD CAN USE THEM
- SUNART

MAGAZINE CAMERA.
Folding Cameras.

A]l snzes ranging in price from
$106. Sunart Junior, 3% x

3}§ pxcture $5.
02 Send 2 cent stamp for
Illustrated Catalogue.

& SUNART PHOTO CO.
ROCHESTER, N. Y.

5 Agqueduct Street,

11 )y 1 Q.ﬂ-ﬂ‘

| OROUH ITPECTIOH'S

STIWIBOILER BKDLOSIONS

oJ- M: ALLEN-PRESIDENT v&mmm-v:cz
J-Bm SECRETARY F-B-ALLEN
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PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
8ts., Philadeiphia, and 47 Rose St., opp. Duane, New xork






