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THE YERKES OBSERVATORY.

America has now obtained a very
gratifying position in the scientific
world, not only by reason of the in-
dividual efforts of herseientific men,
butalsoon account of the splendidly
equipped institutions maintained by
the government or through the
munificence of private individuals.
The poorest citizen can write to the
proper bureau at Washington on
any scientific question germane to
that bureau or division which may
puzzle him and he will receive a
prompt and courteous reply, either
dictated by or passed upon by so:ne
specialist of reputation. 'The value
of our Smithsonian Institution is
recognized all over the civilized
world, and in astronomy it is grati-
fying to note that the astronomers of
America have had their researches
properly recognized abroad.

The United States is fortunate in
possessing observatories equipped
with the two greatest refracting tele-
scopes in the world—the Lick and
the Yerkes observatories, situated
respectively at Mount Hamilton,
Cal., and Williains Bay, Wis.

The Yerkes Observatory, of the
University of Chicago, was founded
in 1892 through the liberality of Mr.
Charles T. Yerkes, prominent in
railroad circles in Chicago. Wil-
liams Bay, near Lake Geneva, Wis.,
was selected as a good location for
astronomical work. The contract
for the 40 inch object glass, the
largest in the world, was awarded
to Mr. Alvan G. Clark, in 1892, and
that for the equatorial mounting to
Messrs. Warner & Swasey, of Cleve-
land, O., who made the mountings
for the great telescopes at Washing-
ton, D. C., and Mount Hamilton,
Cal. The mounting of the Yerkes

ERECTING THE DECLINATION AXIS OF THE YERKES TELESCOPE.

telescope, though not entirely fin-
ished, was exhibited at the World’s
Columbian Exposition in 1893. It
is similar to that of the Lick tele-
scope, but is heavier and more rigid.

The optical glassforthe objective
was made by Mantois, of Paris,
which is the only concern capable of
turning out disks of the required
size. The object glass required two
years of unremitting labor to finish
it. It has been examined by a com-
mittee of experts and it was found
entirely satisfactory. The defini-
tion was found to be fully equal to
that of the Lick telescope, and Prof.
C. A. Young states that it gathers
23 per cent more light than the hith-
erto unrivaled objective in the Lick
Observatory. The great glass will
do honor to the sole survivor of the
famous firin whose product is recog-
nized even by foreign governments,
for the Clarks furnished the 30 inch
lens of the Pulkowa Observatory.

The crown glass lens of the great
object glass is double convex, about
214 inches thick in the middle,
though only 34 of an inch at the
edge. It weighs 200 pounds. The
flat surface of the plano-concave
flint glass lens faces the eye of the
observer.

This lens is about 2 inches thick
at the edge and 114 inches in the
center, and weighs over 300 pounds.
The two lenses are separated by a
space of 824 inches, and are set upon
aluminum bearings in a steel cell
itself weighing 500 pounds ; so that
the whole mass which has to be
carried at the upper end of the
telescope tube amounts to nearly a
thousand pounds.

The focal length of the object
glass is 61 feet; so that the total

(Continued on page 232.)
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A BILL TO PROTECT INVENTORS.

A bill has recently been introduced into Congress
which is designed to put a stop to the ‘‘ Lottery Sys-
tem ” as applied to the patent practice.

Senator Hansbrough has introduced the following
bill into the United States Senate:

Section 1.—That hereafter it shall be unlawful for
any person or persons, firm or corporation, engaged in
procuring and prosecuting patent claims to offer or
award to their business correspondents or clients any
gift, prize, or chance to win one, medal of honor, cer-
tificate of stock, or any other article or thing of real or
supposed value, intrinsic or otherwise; and any per-
son or persons violating the provisions of this aect shall
be deemed guilty of a misdemeanor, and on convic-
tion thereof shall for each offense be punished by a
fine of not less than $500 and not more than $1,000, or
by imprisonment at hard labor for not less than six
months nor more than one year.

Sec. 2.—That all applications for patents which may
hereafter be filed by or through an attorney, or any
personrepresenting himself as such, shall be accompa-
nied by an affidavit of such attorney or person that he
has not violated the provisions of the first section of
this act, and that false swearing thereto shall consti-
tute perjury.

The granting of a valid patent by the government is
properly regarded as an ample reward for a deserving
invention, and ore that is satisfactory to most invent-
ors. The bill is so explicit in the description of the
abuses it is intended to correct that further comment
is unnecessary.

—_——— et ———

THE NEW COMMISSIONER OF PATENTS.

Hon. Benjamin Butterworth, of Ohio, has been nomi-
nated by President McKinley as Commissioner of Pat-
ents to succeed Commissioner Seymour. Mr. Batter-
worth was fourteen years a representative in Congress
from Ohio, and has been for many years prominent in
official and social circles in Washington. He was for-
merly Commissioner of Patents under President Arthur,
from November 1, 1883, to - March 23, 1885. During
some years past he has made Washington his place of
residence, and has built up a large law practice there,
devoting his attention particularly to patent law. His
preparation, therefore, has been an ideal one for satis-
factorily filling this important office with great advan-
tage to inventors and to the country. We congratu-
late the President in appointing to this important
office a gentleman of such attainments and such un-
usual training for the position.

el

RELATION OF THE GOVERNMENT TO THE FATENTS
OF NAVAL OFFICERS.

A bill has been introduced in the Senate and referred
to the Committee on Naval Affairs, providing for the
use by the United States of devices invented by its
naval officers while engaged in its service, and covered
by letters patent. In common with section 7 of the
amendments to the patent statute, to which we referred
in our last issue, the present bill is the outcome of an
inquiry made by the Committee on Naval Affairs into
the question of the prices of armor plate supplied for
vessels of the navy. In its present form it shows sev-
eral important modifications of the original draft, and
Senator Chandler is to be congratulated on having
proposed in this bill a just and conservative solution
of a difficult question. The provisions of the bill are
as follows : ‘* Whenever, in the judgment of the Sec-
retary of the Navy, the public interests require the use
in the naval service of any invention or discovery cov-
ered by letters patent issued to any officer of the navy,
whether retained in his ownership or assigned to
others, said secretary shall proceed to use said in-
vention or discovery in the manner and to the extent
required by such naval service, and such royalties and
compensation as may be equitably due such officer,
considering all the circumstances connected with the
making of the invention or discovery, and especially
all facilities in originating, working out, or perfecting
the invention which the officer may have enjoyed by
reason of his official position, may be recovered by
suit brought by said officer in the Court of Claims.
Said court shall make rules for the trial of such cases,
conforming as far as may be with the rules established
by the Supreme court for the practice in courts of
equity, and all cases shall be determined within one
year from the filing of the petition therein, unless, in
the discretion of the court, upon sufficient cause
shown, the time is extended. The Secretary of the
Navy is hereby prohibited from making any contract
or payment for the use of any patent taken out by any
naval officer.”

The inquiry by the Naval Affairs Committee was too
lengthy to allow of our making any detailed reference
to it at present. It turned chiefly upon the history
of the Harvey and other patents for the manufacture
of armor plate ; the relations of certain naval officers
to these patents and their use by the navy; and the
question of certain contracts for armor which had
been made by the Secretary of the Navy without pre-

vious advertisement and competition. The record of
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the inquiry and the concluding recommendations of
the committee seem to carry a color of unfriendliness
to the patentee, at least so far as he may ‘ become a
burden upon the government.” If such unfriendliness
was shown, it was because of a misapprehension of the
true relation of the government to the patent system,
and of the intrinsic value of the patent to the govern-
ment, considered as a user. For it is certain that the
government will never adopt a patented invention un-
less it is of the opinion that, all things considered, it
will be a gainer thereby. The fact that it is willing to
pay a royalty is surely sufficient proof that the patent
is not in any sense a burden, and it is certain that
the payment of royalties can no more justly be
termed a ‘‘burden upon the government” than the
fulfilllment of any other financial obligations for which
a valuable equivalent is given.

In the case of the Harvey patents, which figured so
prominently in the investigation, it transpired that Mr.
Harvey’s first patent, taken out in 1888, was for mak-
ing a steel suitable for tools; that, at the suggestion of
Commander Folger, he applied his hardening device to
the manufacture of armor plate; that the consideration
of his application was expedited at the request of the
Secretary of the Navy; that, as the result of contracts
made with the Harvey Steel Company, it received
$96.056 as a royalty on armor plates used up to July
19, 1892, and aroyalvy of half a cent a pound on any addi-
tional plates that might be used. Such, in brief, is the
history of the government’s connection with the Har-
vey patents. To an impartial reader it can simply sug-
gest that the Navy Department was desirous of using
a valuable device, and that it paid only a reasonable
amount for the privilege. No doubt $96,056 is a large
sum of money, considered by itself; but it sinks into
insignificance in comparison with the enormous bene-
fits which accrued to our navy when it adopted Har-
veyized armor for its ships. Face-hardened armor gave
to our battle ships an efficiency which was unap-
proached by any navy of the world, and raised our
prestige to as high a position as it held during the naval
operations of the civil war.

The question of the use by the government of devices
invented by its naval officers is complicated by the
fact that such officers enjoy special facilities for experi-
mental work, and that the invention of a naval offizer
may be due as much to the extraordinary opportunities
afforded by his official position as to his own individual
ability. In this respect he has a material advantage
over the civilian inventor, and it is only natural and
just that the government should be in a position to
determine the amount of royalties and compensation
which are due such an officer.

As we have already said, the present bill is admirably
adapted to cover the case. It is relieved of a certain
fatal clause which was carried by the previous bill in-
troduced by Senator Chandler during the last Congress.
This clause declared that ‘‘ hereafter no patent shall be
issued to any naval officer without the written approval
of the Secretary of the Navy "—arestriction which, for
obvious fundamental reasons,.would have effectually
barred the passage of the bill. The provision for the
recovery of all claims for compensation in the Court of
Claims, the rules of trial being made in conformity with
the rules of practice in courts of equity, will commend
itself as being the most satisfactory and constitutional
method of dealing with such cases. It safeguards the
interests of the government without interfering with
the rights of naval officers under the patent laws.

Another comnmendable feature of the bill is the clause
which requires that all cases shall be determined within
one year from the filing of the petition therein. This
enables the government to make immediate use of a
valuable invention—as it might wish to do in time of
war—and at the same time secures an early settlement
of the claims of the inventor for compensation.

Y
&

~-

AMENDMENTS TO THE COPYRIGHT LAW,

To meet cases of wrongful marking of chromos and
other imported publications, an amendment to the
copyright law was passed at the last session of Congress
and became law March 3. It had become the practice
with some foreign publishersto mark articles as ‘‘copy-
righted,” thus giving the impression that the articles
had been copyrighted in the United States when such
was not the case, and this was often done with matter
not properly subject to copyright, as mere advertise-
ments, circulars, ruled sheets, ete. It was difficult under
the old law to reach the domesticdealer in such wrongly
marked publications.

It will be remnembered that the former copyright law
imposed a penalty of one hundred dollars for marking
as copyrighted articles for which a copyright had not
been obtained. The new law, which is an amendment
to section 4,963 of the copyright laws of 1891, makes the
penalty of one hundred dollars further apply to the
marking as copyrighted of articles not subject to copy-
right, and to the issuing, selling or importing of books,
chromos, photographs, ete., bearing a copyright notice,
but not copyrighted in the United States. Further
than this, such importations of articles bearing notice
of copyright, but not actually copyrighted here, are
prohibited, and the courts are authorized to enjoin the

-
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issuing, publishing or selling of such articles at the suit
of any one complaining.

Another amendment to the copyright law pertains
to section 4,966, and was enacted January 6, 1897. It
prohibits the unauthorized public performing of copy-
righted musical or dramatic compositions, under
penalty of not less than one hundred dollars for the
first and fifty dollars for each subsequent offense, or
such performance may be judged a misdemeanor if it
be willful and for profit. An injunction granted by
any cireuit court in restraint of such performance is
also made operative in any other circuit in the United
States. This law was enacted to protect playwrights
and theatrical managers, and prevent traveling com-
panies from pirating their plays. Heretofore these
companies could evade process by traveling from one
judiecial district to another, and the financial irresponsi-
bility of many of them made a judgment against them
of little or no value. It is said, however, that the law
goes further than was intended in respect, to musiecal
compositions, as composers and publishers generally
like to have their music played, in order that a demand
may thus be created and more copies of their musie sold.

o0
-9

GEMS OF QUARTZ ORIGIN.

Mr. George F. Kunz, in the New York Sun, writes
the following: Rock erystal is the purest form of
quartz, transparent, colorless, and exhibits most per-
fectly the properties of the mineral. It is widely
distributed, but is brought chiefly from Brazil, Mad-
agascar, Japan, and North Carolina. It is wrought,
especially by the Japanese, into polished erystal balls
and other articles of elegant ornament. The Romans
made much use of it to incise their intaglios, and it has
been worked into vases and caskets from the time of
Nero to the present, but especially during the fifteenth
and sixeenth centuries. Remarkable crystal objects are
to be seen in the Louvre, the Green Vaults of Dresden,
the Schatzkaminer at Vienna, and at Madrid.

Spheres of rock crystal were used as show stones and
for divination from the thirteenth to the eighteenth
centuries. The engraving and cutting of some of these
was so elaborate asto cost yearsof work and thousands
of dollars. Spheres have been cut up to eight inches
in diameter, and valued at from $1,000 to $20,000.
Nearly the latter price was paid by the late Gov. Ames
for the magnificent crystal ball bequeathed to the
Boston Fine Arts Maseum. This ball measures 185
mm., or 74 inches. It was found in 1876. The cry-
stal from which it was cut was 18 inches high, 1414
inches wide, and 12 inches thick. It was found on
the Ortake-muko-Yuma, province of Kohi, Japan,
originally the property of Naito Arimori, and pur-
chased from Naito Tuskuba for 18,000 yen—about
$18,000. It was cut by an old workman, who had de-
voted his entire life to cutting rock crystal balls. This
one was started in June, 1891, and finished in December,
1894. The ball weighs nineteen pounds. The famous
Dresden ball measures 634 inches and weighs 1644
pounds, but is quite imperfect. A five inch ball cut
from material found in Ashe County, North Carolina,
and ‘another nearly six inches in diameter, from the
summit of Mount Antero, Colorado, are now in the
Field Columbian Museum in Chicago. Though not
entirely perfect, they are quite equal to the balls of
the eighteenth century.

At Hot Springs, Ark., clear, rolled pebbles found on
the banks of the Ouachita are often sold. These are
wore highly prized than the quartz crystals, as the
fancy prevails that they cut clearer gems. The scarcity
of these; arid the demand for them, has led to their
artificial production, by putting the crystals into a box
which is kept revolving for a few days by water power.
Any expert, however, can discern the difference, since
the artificial ones have a little whiter surface.

Many places in Colorado furnish fine specimens, and
along the New Jersey coast and Long Branch, Atlantic
City, Cape May, and other places, transparent pebbles
are found in the sand and are sought after by the visitors,
who often have them cut as souvenirs. At such places
the local lapidaries have been known to substitute
for pebbles from the beach foreign-cut quartz, cairn-
gorin, topaz, crocidolite, Ceylon moonstone, and even
glass, obtaining twice the value of the foreign gem
for the supposed cutting. Sometimes even the stones
found by the visitors are exchanged for cut ones from
Bohemia, Oldenburg, and the Jura. Cutting is done
abroad on so large a scale and by labor so poorly paid
that the cut stones can be delivered in this country
at one-tenth of the price of cutting here, because the
rock crystal itself has but little value.

Amethyst is a transparent purple variety of quartz,
its color being due to oxide of manganese. It is a very
beautiful stone, mnuch used by the ancients to engrave
on, but certain varieties are now but little valued, be-
cause not rare enough to be costly. It is found in
Brazil, Ceylon, India, and the Ural Mountains. In
the latter region, near Mursinka, are found superb
deep purple gems, changing to red by artificial light,
some of which have sold for $500 each. For intensity
and perfection of color, and, one might say, majestic
beauty, these rival almost any other gem. Smaller
but equally fine amethysts occur in Delaware County,
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Pennsylvania, Maine, and North Carolina. Oriental
amethyst is a purple variety of sapphire, far more
rare and valuable than the ordinary amethyst.

Agates are usually formed by the deposit of silica,
with more or less of coloring oxides, in the cavities of
igneous rocks. When the rock disintegrates, they fall
out as hard nodules, and are then found on the surface,
or frequently strewn along shores, beaches, and the
beds of streams. These agate pebbles are abundant
on the shore of Lake Superior and on the beach at
Pescardo, Cal., and are gathered as souvenirs and to
some extent cut for local jewelry. Externally they are
rough and of little beauty, their veined structure and
colors only appearing on breaking them, and still more
upon polishing. They are made into seals, rings, pen-
cils, handles for swords, knives and forks, mortars for
grinding chemicals, bearings for fine balances, beads,
studs, earrings, trinkets, match boxes, and many other
objects.

A peculiar feature of all these agates and chalcedonies
is their power of absorbing coloring matters under
certain conditions, and by this means all manner of
highly colored varieties are artificially produced by
skillful treatment of the stone. Most of the deep red
carnelians and sards are thus prepared by burning
from pale or dull colored chalcedony, and all the black
agate, which has now quite replaced jet in mourning
jewelry, is so prepared. In the banded varieties some
of the bands are more absorbent than others, and thus
the highly colored black and white onyx and red and
white sardonyx are produced, and most of the richly
tinted variegated agates used for ornamental work.
Picture agates is the name given to quaint markings
resembling human forms or like objects. The famous
Madonna agate in the Vienna collection has thousands
of peasant visitors annually.

Moss agate has been much less used during the past
twenty years than formerly, the annual sales not exceed-
ing $1,000. Since the recent use in cheap jewelry of
the Chinese natural green and artificially colored red
and yellow moss agate the sale of the American has
greatly fallen off. At Hartville, Wyo., large masses of
moss agate weighing from forty to fifty pounds each
were recently found in limestone rock. When cut into
translucent slabs they show the magnificent black
dendritic or mosslike markings in a most striking
manner. Some table tops of this elegant material
were exhibited in the Wyoming section of the Mining
building at the World’s Columbian Exposition. The
finest instructive collection of agate known is the
wonderful series presented to the Harvard Mineralog-
ical cabinet by Dr.W. S. Bigelow, of Boston. Ruskin
wrote upon and presented a fine series of agates to the
British Museum.

If chalcedony is boiled in a solution of molasses and
water, blood and water, or sugar and water, until it
has absorbed a quantity of the solution, and is then
again boiled in sulphuric acid, the transparent hydro-
carbon is changed to a charcoal-like substance, and
black onyx is produced. When white bands alternate
with the chalcedony they are impenetrable to the
coloring, and appear clearer and brighter. Black onyx
has now almost entirely superseded jet.

The yellow variety is made by first putting the stones
in a honey solution, then in a solution of chromate
of lead for several days. Placed for a few weeks in
hydrochloric acid, kept at a moderate heat, a beauti-
ful clear yellow color is given to the streaks that were
before a dirty brown. This is also erroneously called
golden opal. Stones of a reddish hue are greatly
improved in brilliancy of color by first thoroughly
drying them for weeks in ovens, then dipping them in
sulphurie acid, heating to full red heat, and afterward
slowly cooling them. The changes that take place in
both these processes are upon the oxide of iron which
is the coloring matter.

Modern chemistry has wrought great changes in
agate coloring, as in other arts, a secret process having
been discovered by which chalcedony of any single
color can be made to assume any two or more colors,
so that an onyx of any shape or variety of colors can
be made. If a sunken center of another color is re-
quired, it can be made so that the figure, when cut out,
remains in a hollow, forming a cameo intaglio. In
this manner the fine cutting of the cameo is protected.
A white figure may be made in a black stone, a red
figure in a brown stone, or a white one in a red stone.
By this process the entire stone is first changed to the
color desired for the outer layer, then a cavity is cut
in the top and a solution put into it, which alters it
to the required color. It is this discovery that has made
a formerly valuable onyx worth now only a nominal
sum.

Agates are thus made to assume the onyx character,
which is desired by the lapidary for the production of
cameos and intaglios in imitation of the antique sculp-
tured gems. In cameos the figures are in relief and
of a different color from the ground. Intaglios are
usually all of one color. In Persia inscriptions or
devices are written on beads of carnelian and other
forms of agate with carbonate of soda and other
chemicals ; they are then burnt, and the inscription
appears white in contrast to the other color. The
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principal supply of agates for the last hundred
years has come from Brazil and other South American
countries, where the stone is mostly found by Germans,
who leave Oldenburg for that purpose, and who
persevere until they find it. Thence it is sent to
Germany for cutting, chiefly to Oberstein and Idar.
Every fortnight from five to ten tons of the rough mate-
rial is soldin Idar at public auction, usually in assorted
lots of 100 or 200 pounds. The industry yields to the
district an annual net profit of half a million dollars,
and good agate workmen are among the best paid
laborers in Germany, earning from $1.50 to $2 per
day.
A NEW DISCOVERY IN PHYSICS.

It has been announced, says the Electrical World,
that Dr. P. Zeeman, of the Amsterdam University,
while working at Leyden, discovered that the lines of a
metallic spectrum are broadened when the source of
light is in an intense magnetic field. The experiments
of Dr. Zeeman were most rigorously and accurately con-
ducted. Both emission and absorption spectra were ex-
amined with a large Rowland grating spectroscope, and
the results were marked and certain. The meaning of
the fact is clear to those versed in electro-opties, and,
indeed, some such broadening had been predicted by
several physicists and sought for by others. Dr. Lorentz,
of Leyden, from theoretical considerations, ventured
the prediction that the light at the edges of the broad-
ened lines would be found to be polarized. This was
completely verified by the experiments of Dr. Zeeman.
The discovery will probably substantiate the hypothe-
sis that radiation is due to the motion of electric
charges, whether free or associated with the vibrating
molecules of the luminous body. It has seemed more
and more likely, as knowledge of ether physics has ad-
vanced, that radiation could not be excited by the mo-
tions of the inert molecules of matter, but must of
necessity require their electrification. The new facts
apparently demonstrate that this is true, and throw
another ray of light upon the still obscure subject of
the mechanisin of radiation. Of course, the principle
bearing of the discovery is upon the theory of light. It
is a step toward more complete knowledge of the means
by which the particles of a body at high temperature
disturb the adjacent ether. It contains also the germs
of conclusions regarding the nature of radiating and
absorbing matter which may go far toward extending
our knowledge of molecular and ether physics. There
is little doubt that the solutions of the two mysteries—
the nature of light and of electricity—are destined to be
simultaneously attained. This discovery is probably
the most important contribution to science since Roent-
gen’s announcement of his new form of radiation. The
fascinatingfield of speculation opened by each advance
toward knowledge of the ultimate nature of electricity
and radiation and the mechanism of the ether con-
tains most alluring possibilities of discovery, and every
step taken in such an advance is of the utmost import-
ance to nearly every branch of science.

O

USEFULNESS OF THE SIMPLON TUNNEL.

The Popolo Romano has published, says The Engi-
neer, in one of its interesting special articles on the
leading interests of Italy, a summary of the advantages
to be derived from the projected tunnel through the
Simplon, both to Italy and to travelers to and from
Italy and Europe at large. The following table shows
the respective distances in kilometers from different
parts of Italy to all Western Europe and England :

Mont Cenis.  St. Gothard. Simplon.
Milan to Paris................ 945 904 854
Milan to Boulogne............ 1239 1128 1108
Milan to Calais .............. 1258 1105 1150
Piacenza to Paris. ... . 986 973 93
Piacenza to Boulogne.. . .1269 1188 1155
Piacenza to Calais............ 1310 1185 1198
Venice to Pari8..oeevaeernenn. 1208 1156 1103
Genoa to Paris...........oeu. 964 1047 946
Genoato Calais..oevueinen.n. 1261 1202 1243

But besides the shortening of distances, there is an
advantage in the reduction of the height to be climbed,
which is by the Mont Cenis route 1293 meters, by the
St. Gothard 1155, and by the Simplon only 705. The
heaviest gradient on the Simplon is—and that only for
19 kilometers—22 per 1000, while the heaviest on the St.
Gothard reaches 26 and on the Mont Cenis 30. When
the Neuchatel-Pontarlier line is shortened the real gain
in the run from Milan to Paris will be 124 kilometers.
There will be a gain also for Italy in the shortening of
the distances from Genoa to the great industrial cen-
ters of Western Switzerland. The advantages for
tourists coming from the West who desire to reach the
north of Italy are considerable, to say nothing of the
pleasure of a new route which passes through a section
of the high Alps not hitherto touched by railway. Ac-
cording to the Times, the shortening of the distance
will make the trip cheaper and compel the other lines
to reduce their fares.

- etr—————

To our way of thinking, says the Messenger, pub-
lished at Hallstead, Pa., the SCIENTIFIC AMERICAN is
the most instructive, interesting, and progressive pub-
lication of its class in the world.
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AN IMPROVED DIE HEAD.

The die head shown in the illustration is constructed
to approximate as closely as possible to a solid die, and
possesses special advantages for makers of fine and
cxact work, particularly manufacturers of bicycle parts
and fittings, ete. It is manufactured by Charles H.
Besly & Company, fine tools and manufacturers’ and
machinists’ hardware, Nos. 10 and 12 North Canal
Street, Chicago, 111. It has few moving parts, and such

THE GARDNER NO. 94 DIE HEAD,

parts are very stiff. The sliding die ecarriers extend
across the full length of the head, giving long wearing
surfaces and great rigidity. The dies are closed by a
taper pin forced into the back of the carrier. It will
cut threads true to size, has few wearing parts, and
will not clog with chips.

-9

AN EFFICIENT WOODWORKING MACHINE,

From twenty-five hundred to three thousand pieces
a day of finished spokes or handles can be made
from the rough blanks, either sawed or rived, by the
automatically operating machine shown in the illustra-
tion, which has an automatic swinging cutter head to
square the head of the spoke and finish the eye ends of
handles. The machine is made at the Defiance Ma-
chine Works, Defiance, Ohio, and has the necessary ad-
justments to turn common, Sarven, or sharp edged
shapes, making either light hickory spokes or heavy
spokes for wagon, truck, and artillery wheels up to 5
inches diameter and 42 inches long. The cylinder has
cutter heads side by side on a 214 inch steel spindle to
fill the length of turning, each head having three cut-
ters with 3 inch face lapping over each other, and form-
ing a continuous cutting edge to turn the full length at

one cut. The table is made in two parts, gibbed, and
slides on the frame in angle ways moved to and from
the cutters by either hand or foot lever ; the upper por-
tion supporting the centers is pivoted to the lower half
near the tail center by a steel pivot, in one of the sev-
eral holes throughthe table, upon which it vibrates for
oval turning. At the opposite end on the head center
spindle a cast iron cam is placed of whatevershape de-
sired to turn, the cam riding against an upright shoe
extending up from the lower table, and being held snug
against the shoe by a coiled spring. When the table is
moved toward the cylinder to where the turning shall
begin, an automatic feed slowly rotates the object to be
turned, and the cam revolving against the shoe oscil-
lates the upper table in a path corresponding with the
shape of the cam. When the pivot is placed directly
opposite the tail center, the machine will turn the ma-
terial round at the tail center end with a gradual change
in shape toward the opposite end, at which point the
turning will agree with the shape of the cam. Long
oval or irregular turning, when both ends are required
to agree in shape, is turned with the vibrating table
locked to the lower haif, with the cam revolving against
a shoe fastened to the frame, thus vibrating both tables
alike at each end. The diameter of turning is regu-
lated with graduating scerews, having adjustments suffi-
cient to turn work from 14 inch to 6 inches diameter.
The swinging cutter head advances and retreats from
the work automatically, its position being governed by
the movementof the table; it is brought down to its
work at the same time the turning commences, and
when the table is moved backward to remove the turned
material from the centers, it is lifted out of the way by
spring balance. Its action upon the turning is governed
by a cam upon the live center spindle, and it will follow
the path of either a square cam for squaring the head
of spokes, or oval, oblong, hexagon or octagon shapes
suited to finishing the eye end of handles, having the
necessary adjustments to turn tapering in either di-
rection, as well as the different diameters. The opera-
tion of this machine is very simple. The rough
blank is placed between the centers and, when pre-
sented to the action of the cutters, revolves slowly
and is turned its full length at one time, very smooth
and to exact shape, requiring little, if any, finishing
after leaving the machine. The material is placed
into and removed from the machine without stopping.
B

THE proportion of argon contained in the atmosphere
is just as constant over all the world as the proportions
of nitrogen and oxygen, says Prometheus. The aver-
age is 1'192 per cent (by volume), and the greatest devi-
ations do not even amount to g}y of the average.

A COMBINED SPOKE AND HANDLE LATHE.
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AUTOMATIC SLACK ADJUSTER FOR CAR BRAKES.

To utilize the rise and fall of the car body, when the
car is empty or depressed by its load, to automatically
adjust the slack in the brake operating mechanism,
Messrs. James B. and Harry E. Downing, of Arkansas
City, Ark., have invented and patented the improve-
ment represented in the accompanying illustration.
The brake operating means shown are similar to those
in common use, each brake beam being connected to a
truck lever, and the upper end of the dead truck lever
being connected to the truck frame, while the upper
end of the live truck lever is connected by a rod to the
air brake cylinder or the lever operated thereby. The
bottoms of these levers are ordinarily connected by a
single rod, but, according to this invention, the rod is
divided into two sections, the inner ends of which are
pivoted to an equalizing lever suspended upon a bell
crank adjusting lever, which is pivoted upon a bracket
fastened to the truck frame, and has its upper end bear-
ing upon a plate on the under side of the car body.
As the springs are depressed on the loading of the car,
the upper end of the bell erank lever is forced down,
changing the angle of the equalizing lever, and thus
shortening the bottom rod. As the brake shoes bear
on the wheels a little below their center, they fall away
somewhat from the wheels when the car is loaded, as
the levers have been heretofore connected, necessitating

DOWNINGS’

SLACK ADJUSTER FOR CAR BRAKES.

adjustment by hand, but with this improvement the
levers may be so proportioned as to maintain the slack
constant in all positions of the car body.

-

The Gregorian Calendar.

The present time measurement that is now used by
nearly all nations is the remodeled system adopted by
Julius Ceesar in the year 46 B. C. There were 354, 360
and 365 days in the Greek year at different times.
Under Numa the Roman year had 355 days, and there
was so much variance between the civil and astrono-
mical year that the autumn feasts were celebrated in
the spring, and those of harvest in midwinter. Every
second year fan extra month called Mercedonius was
added. This month had no certain length, but was
arranged by the pontiffs as they saw fit, which natur-
ally gave rise to corruption and fraud, interfering with
the duration of office and the collection of debts. In
order to restore the seasons to their proper months it
was necessary for Caesar to make the year in which he
inaugurated the change contain 445 days. On the hypo-
thesis that the astronomical year contained.36414 days,
he had each fourth year contain 366 days and the others
365. The extra day was added to the 24th of February,
which was called Sexto-calendas, being the sixth before
the calendo, or first of March, celebrated in honor of
the expulsion of the kings. The additional day was
placed next to this feast and known as Bis-sexto
calendas.

But this year of Casar was too long by 11 minutes
and 1395 seconds, or about three days in 400 years, so
that by A. D. 1582 the error amounted to ten days at
least. To correct this miscalculation, Pope Gregory
XIII ordered that October 5, 1582, should be known
as October 15, 1582, and to prevent a recurrence of the
error it was arranged that three intercalary days should
be omitted in four centuries—that is, one in each
centenary year except the fourth. Thus 1600 was a
leap year ; 1700 and 1800 were not. The passing year
1896 was a leap year, and under ordinary circumstances
1900 would be, but it will not be, in order to come
under the rule of the Gregorian calendar. Therefore
the years which have 366 days in are, first, those that
are exactly divisible by 4 and not by 100, second, those
that are exactly divisible by 400 and not by 4,000 ; hence
the year 2,000 A. D. will be a leap year, and the only
one in the series of the four centenary years.

All the Catholic countries adopted the Gregorian
calendar as soon as the papal bull was issued, but it
was not introduced into England and her colonies
until 1752, the error then being 11 days. The dates
previous to that change are referred to as old style.—
Chicago Tribune.
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NEY’S POCKET FIELD GLASS.

The instrument represented herewith (devised by
Commandant Napoleon Ney) is not designed so much
for the theater as for military maneuvers, in which the
view of the officers must be applied to definite and
remote points, and in which the impedimentum of the
equipment cannot easily be increased by the weight of
an ordinary field glass. It is especially adapted for the
use of thoss who go touring upon the bicycle, in a
horseless carriage, or even upon foot (and who always
select the lightest and least cumbersome accessories
that they can find), and also for use upon the race
track.

The mounting of this instrument, which weighs but
about eight ounces, consists almost entirely of alu-
minum. A few of the parts, such as the springs and
those employed to give the instrument strength, are
made of steel.

Fig. 1 represents the glass closed. It measures 434
inches in length, 8}4 in width, and 24 inch in thickness.
To the left, a button with a milled edge permits of
moving the eye pieces so as to adapt the instrument to
the vision of anybody. To the right there is a ring
through which may be passed a chain or cord to pre-
vent the apparatus from falling or getting lost. In the
center, upon one of the flat sides, there is a metal
escutcheon that may be raised at will and be grasped
by the fingers in order to prevent the instrument from
slipping. Finally, at the bottom, there is a push but-
ton for causing the apparatus to open instantaneously.

Fig. 2 shows the apparatus ready for use. The per-
son employing it looks through the oculars, A and A’,
which are adapted to his sight through the button, B.
The escutcheon, C, is here seen raised. The objectives,
D and D, are in a plane exactly parallel with that of
the oculars, and two lateral shutters, E and E/, main-
tain the spacing of the two flat sides. In order to close
the apparatus, it suffices to press upon the nickel
plated button, F. The objective carrier will then
yield to the pressure, and, at the same time that it
lowers the lateral shutters, will cause the eye pieces to
enter the case. A pressure upon the cover of the case
will close the instrument precisely as we close a simple
portemonnaije. Let us remark, besides, that if we
unscrew the button, G, the two objectives will come
off so that the glasses may be cleaned, or even be used
for the reading of a map or document.

The details of the mechanism, shown in Fig. 3, are as
ingenious as they are simple. The cover is here re-
moved in order to show the interior. The objective
carrier is held upright through two small spiral
springs that rest upon the bottomn of the case. If,
pressing upon the button, F, we progressively lower

this carrier, we shall see it reach, through its upper

ive carrier and the oculars thus enter the case. At
this moment, the objective carrier, which covers the
wiole, is caught by a spring, V, so as to permit the
cover of the apparatus to close. The operator may
thus avoid pinching his fingers, without having to
meddle with the spiral springs that tend constantly to
raise the objective carrier. But a difficulty presented

NEY’S POCKET FIELD GLASS.

itself. Upon the case being reopened by the operator,
it was necessary that the shutters and objective carrier
should instantaneously resume their proper place ; and
yet the spring, V, the use of which is indispensabie, as
we have just seen, kept them fixed in their downward
position. Commandant Ney, the inventor, and Mr.
Huet, the manufacturer, have skillfully solved this
little problem, the data of which are apparently so
contradictory. They have rendered the spring, V,
slightly convex, so that when the objective carrier en-
gages withit, the cover of the apparatus, while closing
it, rests upon this convex part and frees the carrier,
which remains fastened only during the time necessary
for the closing of the case. The objective carrier is,
therefore, freed from the spring which retains it, and,
controlled thereafter only by the two spiral springs,

THE UNITED STATES FIRST-CLASS SEA-GOING
BATTLESHIP IOWA.

We present a handsome engraving of the first
modern first-class sea-going battleship built for the
United States navy—the Iowa. It is reproduced from
a photograph of this noble vessel which was taken im-
mediately upon her arrival from Cramp’s shipyard on
the Delaware and just as she was floated into the new
dry dock, No. 3, at the Brooklyn Navy Yard. Our
readers will remember that we gave a full illustration
and description of this dry dock in our issue of Feb-
ruary 20, and from the record of its dimensions they
will understand that it is fully equal to the task of ac-
commodating a vessel of the size of the Iowa, in spite
of the fact of her great draught and her loaded dis-
placement of between 11,000 and 12,000 tons.

Our readers will doubtless observe that the Iowa
bears a general resemblance to the Massachusetts and
her class of ships, and they will ask why the Iowa
should be designated as the first modern sea-going bat-
tleship of our navy. As a matter of fact, however, the
Indiana, Massachusetts and Oregon are listed on the
naval register as coast defense battleships, and, al-
though they would be capable of crossing the Atlantic
and giving a good account of themselves in a fight upon
the high seas, they were not specifically designed for
such service. Those elements of a battleship which
make her a good sea boat in heavy weather have been
somewhat sacrificed in these boatsinfavorof extremely
heavy guns and massive armor plates, and it is this con-
centration of guns and armor which renders the Massa-
chusetts and the vessels of her class the most powerful
fighting ships in the world.

The design of the Iowa is based upon that of the
Massachusetts, but with a view to giving her better sea-
going qualities her freeboard has been raised about
eight or nine feet, or about the height of one deck, from
her bow back as far as the rear eight inch gun turrets.
The forward pair of heavy guns with their turrets have
been raised to the same extent, the axis of these guns
being now about twenty-six feet above the water line
at normal draught, and therefore well out of the reach
of the heavy seas which would drown out the same pair
of guns in the Massachusetts if she were steaming
head to sea in heavy weather. The freeboard forward
in the Iowa is about twenty feet and aft it is about
twelve feet. The latter is about the greatest freeboard
of the Massachusetts, which has a flush deck fore and
aft for the whole length of the vessel.

The Iowa is 360 feet long, 72 feet in beam, and she
has a displacement loaded of 11,410 tons. Three thou-
sand tons of the weight is devoted to armor, which
ranges in thickness from two and three-quarters inches
to fifteen inches. The vitals of the ship are covered by

THE UNITED STATES FIRST-CLASS SEA-GOING BATTLESHIP IOWA IN THE NEW DRY DOCK No. 3 AT THE BROOKLYN NAVY YARD.

part, a small steel tappet, S, which forms part of the|awaits a pressure upon the push button to cause it to

piece upon which the eye pieces move. This tappet,
lowering under the thrust of the objective carrier,
pushes the oculars backward. The carrier, continuing
to lower, comes into contact, through its lateral parts,
with two rods, T and T, riveted to the bottom of the
shutters, and lowers them., The shutters, the object-

stand erect and carry the shutters along with it.

Let us add to the credit of this instrument that it
cannot get out of center, since, in its construction,
there is used no screw that permits the lenses to play
and present any of those disagreeable irisations that
are comumnon to so many field glasses,—La Nature,
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a flat armor deck, which is two and three-quarters
inches thick and reaches from side to side of the vessel,
where it connects with belts of side armor fourteen
inches in thickness which protect the vessel from pene-
tration at the water line. Forward and aft of the ends
of the side armor the steel deck is curved down to a
connection with the stem and stern of the vessel. The
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ends of the side armor are joined by an athwartship
bulkhead which serves to protect the vitals from a rak-
ing fire.

The general disposition of the guns and turrets is
similar to that of the Massachusetts. The main arma-
ment, which consists of four 12 inch guns, is located
in two large turrets, located fore and aft on the axis of
the ship, which are plated with fifteen inch Harvey-
ized steel. Between the main turrets and well out on
the sides of the ship are four smaller turrets, each of
which contains two eight inch rifled guns, which dis-
charge an armor-piercing shell weighing 250 pounds,
that is capable of penetrating eight inches of steel at a
distance of two miles. In addition to these guns there
are six four inch rapid fire guns which discharge
thirty-three pound shell with such rapidity that five of
them can be kept in the air at the same time, and in ad-
dition to these the Iowa carries in her military tops
and on the gun deck, and in various advantageous
positions along the superstructure and upon the
bridges, twenty six pounders, six one pounders, and
four Gatlings, all of which are rapid fire guns, and are
capable together of pouring out a perfect hail of small
shot and shell upon the defenseless and lightly pro-
tected parts of an enemy.

The ship is driven by a set of twin screw, triple ex-
pansion engines of 11,000 horse power. The estimated
speed of the ship is 16 knots an hour with the engines
turning at a speed of 112 revolutions a minute. The
normal coal supply will be 635 tons, with a total bunker
capacity of 1,780 tons, and on the maximum allowance,
at a 10 knot cruising speed, the Iowa could steam con-
tinuously for thirty-one days, covering a distance of
7,400 knots. The crew will consist of 444 men, and
the increased size of the ship will allow of their being
berthed and cared for with a degree of comfort which
is not realized on the battleships with which we have
compared her. A striking feature of this ship is the un-
usual height of the smoke stacks, which extend 100 feet
above the grate bars. They were carried up to this
height to secure a powerful natural draught, and reduce
the forced draught air pressure in the stokehold.

The Iowa was approved by an act of Congress July
19, 1892, and the contract was awarded to William
Cramp & Sons, of Philadelphia, Pa., the contract price
for ship and machinery being $3,010,000. At the time
that our photograph was taken this splendid ship had
just come up from the shipyard of her builders, whose
flag will be noticed flying at the masthead. The visit
to the dry dock was made for the purpose of having
her hull thoroughly scraped and painted and every-
thing possible done to increase her speed at the official
trial. Our readers will realize how thoroughly this
work is done when they bear in mind that, by the
terms of the contract, $25,000 is paid to her builders as
a bonus for every quarter knot of speed which she
realizes in excess of the contract requirements.

_— e+
Exploration in Tanganyika.

Mr. J. E. S. Moore has just reached England on his
return from Central Africa, whither he went on an ex-
pedition, supported by the Royal Society, the objects
of which were to investigate the fresh water fauna of
Lake Tanganyika in relation to its supposed marine
origin, and to find out the connection of that lake with
the other great African lakes. In conversation with a
representative of Reuter’s Agency, says the Daily
Graphic, Mr. Moore said : ‘*‘ Leaving England in Sep-
tember, 1895, I proceeded to Chindi, thence going by a
British gun boat to the north of Lake Nyassa. At
Karonga’s I got together my caravan, consisting of
about fifty men, some of whom were armed with rifles.
There was, however, no likelihood of difficulty with
the natives. I then marched along the Stevenson road
to the south end of Tanganyika, where the Chartered
Company placed at my disposal a steel boat. There
was also available a number of Arab dhows and canoes
which I used in my work on the lake. I commenced
my researches in the beginning of April, 1896, and con-
cluded my work on Tanganyika in September. I
found the fauna of Tanganyika to be unique—unlike
anything else anywhere—and as limited as peculiar.
The jelly fish and shrimps were certainly of a marine
type, while the geology of the district precluded the
possibility of any connection with the sea in recent
times. The water, which Livingstone found to be
brackish, is now quite drinkable. All this seems to
prove that the Tanganyika, part of the great rift val-
ley running through this part of Africa, at one time had
access to the sea, while it is perfectly clear that Lake
Nyassa—some 246 miles to the southeast—apparently
never had any marine connection. It is also a matter
of interest that the fauna of Tanganyika is not only
marine, but of a very peculiar and primitive type, and
itis quite reasonable to suppose that the characteristics
of the fauna are connected with the remote geological
connection of the lake with the sea.”

Asked regarding the condition of affairs in that part
of Africa, Mr. Moore said :

“The so-called Stevenson road does not exist. There
is not even a track beyond a point some twenty miles
north of Lake Nyassa. But the Chartered Company’s
officers are now doing excellent work there. The forest

is being cleared and good roads are being constructed
across the high plateau. Captain Livingstone, who
was constructing roads and administering the com-
pany’s distriect at Sumbu, has, I have heard, just died.
Dr. Watson was representing the company at Rhodesia
on Lake Nweru, and Mr. Marshall was at Abercorn.
Under these officials the development of that part of
the country was proceeding satisfactorily. The British
Central African protectorate officials were working from
their end, and shortly their roads will connect with
those to the northwest. In a very short time there will
be a good wide road connecting the two great African

lakes.”
_ —,—,tr— ——————

CHILTON’S SAFETY PIN,

A safety pin which will not become loosened by the
pressure of the fabric, and which may be readily fast-
ened and unfastened when not within view, is shown
in the accompanying engraving, and has been patented
by Mrs. Annie H. Chilton, of the Colonnade Hotel,
Philadelphia, Pa. One of the figures shows the pin
open, with its locking slide moved back, while in the
other figure the pin is closed and the locking slide is
shown in section. Sliding freely on the back portion
of the pin isa
locking keeper
or slide, which
has in its lower
edge a socket
to receive the
point of the
pin, while to
Z the upper edge
. of the keeper
/ is pivoted a
locking latch
in which is a
cut-away por-
tion to receive
a loop projee-
tion on the body of the pin. With this device the
point of the pin is perfectly housed and the keeper
positively locked to prevent it from being accidentally
forced back.

—_— e+ tr—

A TOY PHONOGRAPH,

Although, in order to instruet children, it is well
enough to make them read a description of great sci-
entific inventions, such as the telegraph, telephone,
phonograph, ete., it is certainly preferable to put these
different instruments into their hands in order to per-
mit them to learn how they operate.

Very simple apparatus capable of giving children
general ideas as to the telegraph and telephone have
been devised and sold at very low prices, but such an
advantagehasnot hitherto existed for the phonograph.
Thiswant has, fortunately, just been supplied. Thanks
to an ingenious instrument, which is very easily man-
ipulated and of relatively low price, children will be
able in the future to assure themselves that it is as
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A TOY PHONOGRAPH.

easy to obtain a reproduction of the human voice with
the phonograph as it is that of a piece of music by
means of a mechanical piano. So this is one of the
playthings that has met with the most success this
year.

The principle upon which the construction of this
phonograph is based is the same as that of the Edi-
son apparatus. It is the transmission to a disk of
the vibrations that correspond to certain sounds. For
registering a sound in the Edison phonograph, a point
connected with a plate in front of which the speaking
is done traces upon a revolving cylinder moving longi-

tudinally a series of lines, the depth and length of
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which depend upon the vibrations to which the plate is
submitted.

Itresults inversely that when the cylinder is displaced
the point with which it is in contact transmits to the
plate, and then to the ears of the auditors, the sounds
due to the vibrations to which the plate has previously
been submitted. In order that such apparatus may
be placed in the hands of children, it is necessary to
take care not to have them of too fragile construction.
The principal difficulty resides in the selection for the
cylinders of some other material than wax, the wear
of which is too rapid. Celluloid has been found good
for this purpose.

These cylinders have an orifice in the center into
which passes the rod that holds them in place, and a
rotary motion is given them by a clockwork movement
that is wound up with a key.—L’Illustration.

>0

New DMethods of Distinguishing
Apparent Death,

Two new methods of distinguishing real from appar-
ent death are described and advocated by Dr. Séberin
Icard in a book, just published in Paris, entitled ‘“‘La
Mori Réelle et la Mort Apparente.” They are thus
described in a brief review in the British Medical
Journal, January 9 :

*“One method consists in the hypodermic or intrave-
nous injection of certain substances, and subsequently
ascertaining whether these substances have been dis-
persed throughout the system. If they have, then
the circulation persists and life continues, although the
beating of the heart may not be detected by ausculta-
tion. Among the substancesrecommended for injection
are fluorescein, sodium iodid, lithium iodid, and potas-
sium ferrocyanid. Preference is given to fluorescein, 1
gramme [15%4 grains] of which is dissolved with an equal
weight of sodium carbonate in 8 cubic centimeters [14
cubic inch] of water, and the whole quantity is then
injected subcutaneously. If the circulation is persist-
ing, the skin and mucous membranes after a very few
minutes assume a yellowish-green color ; about twenty
minutes after injection the portion of the eye within
the iris assumes a green color, from penetration of the
fluorescein into the vitreous and aqueous humors, and
in the blood the fluorescein may be detected by the
following method : One or two threads of cotton are
passed under the skin in a similar manner to a seton,
and, when saturated with blood, are transferred to a
test tube and boiled with a little water. As the liquid
clears, the green color of the tluorescein becoines
evident, if that body had been absorbed into the blood.
It is stated that the injection of this quantity of fluor-
escein is unattended with danger, supposing the person
to be alive.

‘“The second method for the distinction of real from
apparent death consists in picking up a fold of the
skin, and powerfully compressing it with a pair of
artery forceps. If the skin does not completely settle
down, and if the fine furrows produced by the teeth
of the forceps continue indefinitely, then death has
occurred ; whereas, if the circulation is continuing, the
fold and the marks of the teeth of the forceps disappear.
Moreover, if death has occurred, the portion of skin
compressed by the forceps assumes a parchment-like
appearance.”

Real from
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The New York-Washington Train Record Broken,

The special Royal Blue train on which Vice President
elect Hobart rode on March 2, from Jersey City to
Washington, proved to be a record breaker. Leaving
Jersey City at 11:15, the train arrived at the Twenty-
fourth and Chestnut Streets station, Philadelphia, at
12:56, one minute behind schedule time, having been
delayed three minutes at Trenton Junction to take
aboard Gov. Griggs and party. Another delay was
occasioned at Philadelphia, and the train pulled out of
the station seven minutes late.

Six minutes, in addition to a three minute stop for
water, had been made up before the train pulled out of
the belt tunnel in Baltimore and it started for Washing-
ton one minute behind time. The run into the capital
city station, a distance of forty miles, was made in
thirty-six minutes, the fastest ever made over the.di-
vision. The train arrived in Washington at 3:23, seven
minutes ahead of time.

The total running time between Jersey City and
Washington was four hours and eight minutes. De-
ducting nineteen minutes for stops and unavoidable de-
lays, the actual running time for the 230 miles was 229
minutes.

There were several spurts made during the trip. The
first fifty-seven miles out of Philadelphia were made in
56 minutes. From Aberdeen to Bay View, 227 miles,
the run was made in 22 minutes. The average run-
ning time between Baltimore and Washington, allow-
ing for slackened speed while within the limits of the
two cities, is figured at 67 miles an hour. Eight and
one-tenth miles of this distance was run in six minutes,
an average of 81 miles an hour. Between Laurel and
Washington, 187 miles, an average of 75 miles was sus-
tained, the time occupied in covering the distance
being fifteen minutes. The previous record from New
York to Washington was 4 hours and 17 minutes.
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Sorrespondence.

Cast Iromn Field for DMotor 641,
T o the Editor of the SCIENTIFIC AMERICAN:

I notice in the notes and queries of the SCIENTIFIC
AMERICAN that many readers ask if the miotor No. 641
would work with a cast field. I have made the motor
No. 641 with a cast field and a drum armature with a
two layer winding. I also made a copper bar commu-
tator. The motor works fine and has lots of power.
I advise any one not to make it for a dynamo. I
would advise them to make a dynamo two-thirds the
size of the dynamo in the SUPPLEMENT No. 600, as it is
a good size for experiments generally, and will be found
to work satisfactorily. Roy A. CRIHFIELD.

Lincoln, Neb.

[The cast iron fields will answer for a motor, the all
important point being that the armature core shall be
laminated. One object of the thin band construction
was to avoid the necessity of calling upon the foundry
for special castings—to give a design for a home-made
motor.—ED.]

The Utilization of Water Power by
Transmission.

Electric

BY WILLIAM BAXTER, JR.

Every one who is familiar, in a general way, with the
operation of elec'ric currents realizes that they afford
a means for the transmission of power over great dis-
tances at a moderate expense, and therefore believes
that eventually, through this agency, every water
power of any magnitude will be made available.
There are very few, however, who do not labor under
the impression that this phase of electric development
is still in the experimental stage. The only work in
the line of water power transmission that has come
prominently before the public is that of the Niagara
enterprise. This has attracted worldwide attention,
owing to the magnitude of the power available, the
general belief being that in the course of time the
energy supplied from that source will be counted by
the hundreds of thousands, if not by the millions, of
horse power. This undertaking is generally looked
upon as an experiment, a sort of crucial test, that will
determine whether electric transmission can be made
successful with our present knowledge of the science
or whether we shall have to wait until some time in the
future when, by further development, the barriers
that block the way to the attainment of our ends may
be removed. Such impressions, however, are entirely
wrong ; the experimental stage of long distance power
transmission has been passed, and at the present time
the manufacture of machinery for this branch of the
electrical industry is of as much importance, if not
more, than any other branch, and the indications are
that in the very near future it will become as import-
ant as all the others combined.

It may prove a surprise to many to learn that work
in this line has been carried on, more or less exten-
sively, since 1892. In that year one of thelarge elec-
tric manufacturing companies installed about fifteen
thousand horse power of water power transmission
apparatus. Last year the business of the same con-
cern, in this line, was about sixty thousand horse
power.

One of the first installations of magnitude was that
of the Hartford Electric Light Company, which was
commenced in 1892. The capacity of this plant is over
1,500 horse power, and the power is transmitted over a
distance of about eleven miles. Among the large
plants installed since that time mmay be mentioned one
at Sacramento, Cal., which has a capacity of nearly
11,000 horse power ; one at Plezer, S. C., of 7,600 horse
power; Salt Lake City, about 7,000 horse power;
Columbia, 8. C., 4,230 horse power ; Bakersfield, Cal.,
3,420 horse power ; Montreal, 12,000 horse power ; Og-
den, Utah, 11,000 horse power; Hookset, N. H., 3,000
horse power; Fresno, Cal., 2,300 horse power; Port-
land, Ore., 4,600 horse power; Minneapolis, Minn.,
12,000 horse power, and several others.

These plants, as will be noticed, are all of large
capacity, and represent in the aggregate nearly 80,000
horse power. There are a great many smaller installa-
tions, ranging from 2,000 down to as low as 50 or 60
horse power, thus showing that this form of power
transmission is not limited to large units. The total
number of water power plants now in operation, or in
process of construction, cannot be ascertained with
accuracy, but it is known that there are over two
hundred light, power, and electric railway stations
that depend exclusively upon this source of energy,
and many others in which it is used in connection with
steam engines. Water powers, as is well known, are
not uniform ; the flow of water varies at different peri-
ods of the year, and in some instances the variation
between the maxir:um and the minimum capacity
may be as much as 60 or 70 per cent. When the mini-
mum power is sufficient to meet the requirements, a
water plant alone is used, but in other cases it is sup-
plemented by a steaimn plant, the latter being brought
into requisition as fast as the water supply falls short.
In some cases even the maximum capacity of the water

power is not sufficient to meet the requirements, so
that at all periods of the year steam has to be used.
In these composite plants the total capacity of the
water power at all seasons of the year is fully utilized,
and the steam engines are used to supply only the dif-
ference between the energy thus obtained and the total
amount required.

What has been accomplished so far demonstrates
conclusively the feasibility of transmitting power over
long distances on a commercially successful basis. At
Sacramento, Cal., the distance of transmission is 22
miles ; at Fresno, Cal., it is 35 miles; at Ogden, Utah,
36 miles. The distance from Niagara to Buffalo is
21 miles, which is less than the distance in either of
the three cases above cited ; therefore, there can be no
doubt as to the success of transmission in the latter
case, so far as the engineering features are concerned.

Heretofore there has been some doubt in the minds
of engineers as to the practicability of long distance
transmission, because it was doubted whether an elec-
trical pressure sufficiently high to reduce the cost of
copper in the conducting lines could be used success-
fully, but it has been shown by the actual operation of
the installations already named that there is no diffi-
culty to be encountered in this direction. In a large
number of cases the pressure of the line current is
10,000 volts, and in Ogden, Utah, 15,000 will be used.
With such pressures, the cost of transmission lines can
be reduced to a point well within permissible limits,
for distances as great as twenty-five miles, and where
the price of fuel is high enough to increase the cost of
steam power to a point that will justify a greater loss
of energy in the line, the distance can be considerably
increased. There is no reason to believe that in a
pressure of ten or fifteen thousand volts we have
reached the limit. If this can be handled successfully
now, it is more than probable that before long twice as
much will be within the possible range, and such an
increase in pressure simply means that the thirty and
thirty-five miles over which power is now transmitted
will then be increased to sixty or seventy miles.

The future development along the line of water
power transmission promises to be very great, from the
fact thatthere is so much power to transmit. Accord-
ing to a section of the United States census of 1880,
devoted to the water powers of the United States, the
energy of this kind available runs up into the millions
of horse power. Some fifty-odd power sites that are
described have a combined capacity of over 500,000
horse power.

The development for some years to come will no doubt
be in the direction of utilizing large water powers, but
eventually, as the cost of apparatus and the installa-
tion is reduced, smaller ones will be taken up, and per-
haps the day is not far off when every farmer who has
a power of ten or more horse power on his premises
will harness it, and do with it the work now performed
by animals or agricultural steam engines.

—_——————— P ——————————
Railways in Chile.

Although Chile is still deficient in the important mat-
ter of easy, rapid, and economical means of conmuni-
cation and transport within her own borders, this
question, which is of such great importance, does not
appear to have been ignored by the authorities, says
the Railway Review. According to a recent Chilean
report, since the first railway was inaugurated, in 1851,
iron roads have multiplied, and railroad extension has
progressed to suich a degree that the union of Valpa-
raiso and Puerto Monti by rail has been brought within
a readily measurable distance of time.

The great trunk line has prolonged from time to time
until it has been found necessary to divide it, for the
purpose of administration, into threesections, to which
there will probably be added, at no very distant day,
afourth. The first section comprises the line from
Valparaiso to Santiago, and includes the branch from
Las Vegas to Los Andes ; the second comprises the line
from Santiago to Talca, and includes the Tinguirirca
and Palmilla branch ; while the third comprises the
line from Talca to Victoria, and includes the Angeles
Traignen and Talecahuano ramifications. The total
length of the first section is 228 kilometers (kilometer=
0°621 of a mile), of the second 296, and of the third 582,
or a total of 1,106 kilometers.

At the end of 1895 the condition of the state lines in
course of construction was officially reported to be as
follows : Vilos, Illapel, and Salamanca line, of 102 kilo-
meters in length, has suffered many delays, but the
Calibolen tunnel is finished as far as piercing is con-
cerned. Work was also suspended for some time on
the Ovalle and San Marcos line, but operations were
recommenced on the Ovalle to Paloma section, and it
has been finished.

The Calera to Cabildo line is open for traffic to Palos
Quemados. A considerable portion of the Talca and
Constitucion line, the total length of which is 92 kilo-
meters, is open for traffic. The Coihue to Mulchen line,
42 kilometers, has been completed. The Temuco to
Pitrufquen line is being rapidly pushed forward, and
the Pichi Ropulli line has been opened for traffic. Fin-
ally, surveys have been completed for several other
lines.
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Science Notes,

M. Maurice de Thierry presented a memoir to the
Paris Academy of Sciences regarding the estimation of
atmospheric ozone on Mont Blane. The experiments
were made at Chamounix and the Grands Mulets, and
the amounts found were two to four times greater than
at the Observatory of Montsouris. The tests were
made by noting the oxidizing action of an alkaline ar-
senite in the presence of potassium iodide.

The action of carbon monoxide and dioxide on alu-
minum has been recently described by MM. Guntz and
Masson before the Paris Academy of Sciences, says The
Engineer. At a high temperature, in the presence of
a little iodide or chloride of aluminum, aluminum is
readily burned in a current of either CO or CO.. With
the former the reaction is 6A14+-3CO=A1,054CsAl,, the
aluminum carbide giving practically pure methane on
boiling with water. Carbon dioxide gives the samo
product.

The relation between the flow of air and the pressure
it exerts on surfaces exposed to its action is expressed
by the formula P = ¢ v? where P represents the pres-
sure in pounds per square foot, v is the velocity in
miles per hour, and c is a constant affected by temper-
ature and barometric pressure, which is determined by
experiment. The value attached to the constant e
covers a wide range, but the United States Weather
Bureau has adopted the value ¢ =0°0040, making the
formula P = 0004 v2. A generally accepted value is
0-005.

Recent experiments on argon by Messrs. Trowbridge
and Richards show that argon, at low pressures, fluor-
esces (blue) under the action of the Hertzian waves.
The spectrum given by the gas depends, says the Elec-
trical Engineer, upon the voltage of the discharge
through it. An oscillatory discharge will give the blue
of high voltage spectrum ; but if there is self-induction
in the circuit, this is converted into the lower or red
spectrum. It is suggested by the investigators that it
might be possible to use an argon discharge tube as an
inductometer.

In a paper on the preservatives of pharmacopcial
preparations, by Mr. Martindale, read kefore the Phar-
maceutical Society, it ' was stated that alecohol is not a
germicide. When present to the extent of 20 per cent
by volume of absolute alcohol, it has an inhibitory
effect on the germination of most of the icro or-
ganisms occurring in aqueous solutions of vegetable
and animal substances; but the germs propagate
readily as soon as it evaporates. Salicylic acid is the
preservative employed for the official solution of hydro-
chlorate of cocaine, which contains 14 per mille of the
acid, with 10 per cent of the cocaine salt. This solu-
tion, even if diluted with four times its volume of
water, still keeps free from the fungoid growths to
which cocaine solutions are so liable.

President David 8. Jordan, of Leland Stanford
Junior University, commissioner to investigate the
condition of the fur seal, recommends, in his report to
the Secretary of the Treasury, that the open season for
the killing of females be abolished, to keep the Pribilof
herd intact. He estimates the number of seals killed
last summer as 440,000. About 27,000 pups died of
starvation, and pelagic sealing caused the death of
about 30,000. Since pelagic sealing began, more than
600,000 fur seals have been taken in the North Pacific
and in Bering Sea, taking into account only those
whose skins were brought to market. Many more were
shot or speared, and lost. The number reported means
the death of 400,000 females, the starving of 300,000
pups, and the destruction of 400,000 pups unborn.

It is said that 95 per cent of visual hallucinations in
delirium tremens consist of snakes or worms, in one
form or another, says the Electrical Review. Dr. Davis
has been investigating the subject in the alecoholic
wards of Bellevue Hospital with the opthalmoscope,
and has brought out some interesting facts. In every
one of the sixteen cases examined the blood vessels of
the retina were found to be abnormal. Instead of
being pale and almost invisible, as in their ordinary
condition, they were dark—almost black—with con-
gested blood. The blood vessels of the retina, which
are so small and semitransparent in health that they
are not projected into the field of vision, assume such a
prominence that they are projected into the field of
vision, and their mmovements seem like the twisting of
snakes.

M. Henri Léon, in an essay on the saltness of sea
water, gives in the Monthly Bulletin of the Biarritz
Association the results of analyses of water from differ-
ent seas, etc. Taking 1,000 grammes of water, the
result showed in the Atlantic 32657 grainmes of- saline
matter, in the Mediterranean 43-735, in the Black Sea
17663, in the Sea of Azov 118795, and in the Caspian
62'942. Among the saline matter chloride of sodium
varied considerably. The sea was found to be less salt
near the poles than at the equator, and was more salt
at a distance from land and where it was of great depth
than near the land and shallow. The Mediterranean
is the exception, which is explained by the compara-
tively few rivers that freshen its waters. Salt lakes are
frequently more salt than the ocean, as, for instance, the
Dead Sea, which is ten times salter than the Atlantiec.



232

Seientific Qmervican,

[APRIL 10, 1897.

THE YERKES OB3ERVATAORY,

(Continued from first page.)

room, with large concave grating spectroscope, con-
stant temperature room, physical laboratory, optician’s

length of the instrument will be between 62 and 63 |room, etc.

feet. This will be increased by several feet when
the spectroscope is in place, and a dew cap about 7 feet | der the direction of Prof. Wadsworth, must be regarded

long will project beyond the object
glass. The image of the sun or moon
formed in the focal plane will be nearly
7 inches in diameter.

The magnifying power of the tele-
scope can be made by mere change of
eyepiece to range of 200 to 4,000. The
highest power will bring the moon,
optically, to within about 60 miles of
the astronomer’s eye, but very much
lower powers are used in practice, as
more can be seen with them.

The Observatory building, of which
we present (by courtesy of the Director)
an engraving showing its present con-
dition, is situated on the northern
shore of Lake Geneva, about seventy-
five miles to the northwest of Chicago,
in an ideal rural region, free from the
dust and smoke of cities and the
tremors caused by traffic. It is one
hundred and eighty feet above the
water and stands in a tract of ground
which was given especially for it. The
site of the observatory includes about
fifty acres of wooded land fronting on
the lake. It is believed that the con-
ditions will be favorable for the most
delicate investigations in all branches
of astronomy and astrophysiecs.*

The architect of the building was
Henry Ives Cobb, whose Fisheries
building at the Chicago Exposition at-
tracted much attention. The building
is 1n the form of a Roman cross, with
three domes and a meridian room.
Thelonger arm, running east and west,
isabout three hundred and thirty feet
long. The great dome, in which is
housed the big telescope, is situated at
its western extremity and the meridian
room is at the other end. The cross arm
carries a smaller tower and dome at
each end. The 12 inch telescope, which
was formerly at the Kenwood Observa-
tory, Chicago, has been set up in the
northeast tower and has been in daily
use. The other dome is not built as
yet. In the southern dome a 16 inch
telescope will eventually be placed. Itis
expected that a great deal of the minor
work of the observatory can be con-

ducted with these two instruments ; for any work which
can be done with a moderate sized instrument, can be | work.
accomplished much more readily and rapidly with a

The instrument shop, which has been fitted up un-

not the case.
are second to none.

American optical instrument makers
It is believed, however, that

the best results can be obtained only when instru-
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GREAT DOME OF YERKES OBSERVATORY, OCTOBER, 1896.

small telescope than with a large one, and Prof. Young | constructed.

aptly says that ‘‘an observatory equipped with one
great telescope only is much like a warship with no
Between the two small domes is the

rapid fire guns.”

heliostat room, 104 feet long and 12 feet wide.

stat with 24 inch plane
mirror will stand on a
pier at the north end
of the room under an
iron roof which can be
rolled away tothesouth.

The meridian room is
designed to receive at
some time a first-class
meridian cirele, but at
present a small transit
instrument is used. The
room has double sheet
iron walls with aninter-
vening air space. The
body of the building is
divided through the
center by a hallway ex- s )
tending from the meri-
dian room to the tower
which supports the
great dome. On either
side are offices, comput-
ing rooms, library, lec-
ture room, two spectro-
scopic laboratories, pho-
tographic and chemical
laboratories, galvano-
meter rooms, etc. In
the basement is a dark
room, an enlarging
room, a concave grating

*For a more detailed state-
ment regarding the site of the ob-
gervatory and the circumstances
which influenced its selection
see the Astrophysical Journal,
March, 1897,
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as an extremely important adjunct in the observatory
In this shop the various pieces of apparatus
needed for the investigations of the observatory are

The optical laboratory is being fitted up by Mr.
Ritchey, optician of the observatory.
reasonably supposed that this work was undertaken
A helio- | because of a lack of instrument makers, but this is

40-INCH YERKES TELESCOPE, SHOWING
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within easy reach of the astronomer.
astronomer also has full control of the quick motions
in right ascension and declination from the balcony.
The old style hand attachments for the slow motions
are not entirely done away with, but are provided
It might be [solely as a measure of precaution in case of disabling of
the electrical plant or the breaking of a wire, electric
motors being coupled directly to the different slow

RISING FLOOR.

ments of research are constructed under the immediate
supervision of those who are to use them.

Desirable
changes in construction or desipn
which become evident as the work
progresses can, under these circum-
stances, be readily and inexpensively
made, and it is believed that the in-
struinent makers themselves will bene-
fit by it in the end.

The power for working the motors of
telescope dome, rising floor, and in-
strument shop, and electricity for light-
ing and steam for heating is all gene-
rated in a separate building at some
little distance from the observatory
proper, equipped by Mr. Yerkes with
two 40-horse power Ideal engines, di-
rect connected to Siemens-Halske dy-
namos.

The telescope stands under the great
dome of the observatory. The column
and head, which are of cast iron, rise
to a height of 43 feet and weigh 50 tons.
A spiral staircase ut the south side of
the column leads to the clock room,
which is in the upper section, and to
the baleony which surrounds the head.
The polar axis is made of steel, 15 inches
in diameter, 1314 feet long, and weighs
34 tons. The declination axis is of
steel, 12 inches in diameter, 1114 feet
long, and weighs 114 tons. The tube,
also of steel, is 64 feet long and 52 inches
in diameter at the center, tapering
toward the ends. Its weight is 6 tons,
but it is so beautifully balanced that
a pressure of twenty pounds would
move it easily.

The driving clock is controlled by a
double conical pendulum, mounted
isochronously, and is kept wound auto-
matically by an electric motor, and
weighs 114 tons. It is geared to the
main driving wheel, 8 feet in diameter,
which, when clamped to the polar axis,
revolves it, together with the tube and
all its accessories, a weight of 20 tons,
in exact sidereal time.

All quick and slow motions and
clamps, both in right ascension and
declination, are operated electrically
and also by hand, the electric motors,
magnets, and illuminations being con-
trolled from a switchboard placed
The assistant

motion serews. . Little
now remains to be done
to the mounting. The
dome and rising floor
are also finished, and in
a short time the large
object glass will be in
place and the telescope
will be ready to use for
actual observations.
The attachments of
the Yerkes telescopes
will include: 1. A po-
sition micrometer by
Warner & Swasey. 2.
A solar spectrograph,
for micrometrical and
photographic investiga-
tions of the spectra of
solar phenomena. 3. A
spectro-heliograph, for
photographing the solar
cliromosphere,  promi-
nences and facule by
monochromatic light.
4. A stellar spectro-
graph, for researches
on the spectra and mo-
tions of stars, nebule,
comets and planets.
One of our smaller en-
gravings, for which we
are indebted to the As-
trophysical Journal,
shows the process of
erecting the declination
axis of the Yerkes tele-
scope. Our other en
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graving shows the mounting of
the telescope; the photograph
was taken in November, 1896,
and the rising floor is shown at
its highest level. Our third
small engraving shows the skele-
ton steel construction used in
the dome. The great dome with
its elevating floors is among
the unique features of the ob-
servatory. The elevating floor
of the Naval Observatory at
Washington was designed and
constructed in 1892 in a similar
way to that of the Yerkes Ob-
servatory, except that the floor
is operated by hydraulic rams in-
stead of electrically, as is the
case with the new observatory.

The great dome of the Yerkes
Observatory, 90 feet in diameter
and 60 feet high, was designed
and constructed by Messrs. War-
ner & Swasey. The dome con-
sists of a framework of steel
girders covered with a sheathing
of wood and tinned on the out-
side only ; it weighs 140tons and
revolves on thirty-six wheels
running upon a circular track of
T rails built upon the masonry
walls. The journals for the
wheels are provided with anti-
friction bearings. The dorne is
revolved by means of an endless
cable connected with the turn-
ing mechanism and operated by
an electric motor.

The two shutters are 85 feet
long, covering the opening,which
extends from the horizon to a
point 5 feet beyond the zenith.
They are supported on tangen-
tial tracks at their extremne upper
and lower ends, and run on
wheels with anti-friction bear-
ings. They are so easily adjusted
that a direct pull of 72 1b. at the
lower end moves the shutter its
whole length, its position being
maintained parallel with itself
throughout the entire distance of motion by special
mechanism. The shutters open from the center out-
ward and work simnultaneously.

The elevating floor, also designed and constructed
by Messrs. Warner & Swasey, lis 75 feet in diameter
and weighs 3744 tons. The floor is circular in shape,
and completely surrounds the telescope column, which
is placed practically in its center. The floor is sup-
ported by four eables 90 degrees apart, and is carefully
counterbalanced by weights running in four col-
umns which serve as
guides. The ropes T
for operating the
floor also run in the
same columns over
sheaves placed at the
top, the other end of
each of the four ropes
being wound around
separate drums 4 feet
in_ diameter, placed
at the base of each
of the coluinns. The
drums are operated
by worm gearing,
and all four of the
shafts which run the
worms are operated
from a single point
by means of an elec-
tric motor, the ar-
rangement of the
drums and operating
mechanism being
such that the differ-
ent positions of the
elevating floor are al-
ways parallel to each
other.

A balcony five
feet wide surrounds
the inside of the
dome at the Jowest
position of the eleva-
ting floor, and anoth-
er one 23 feet above
it at its highest posi-
tion, as shown in our
engraving. When the
telescope is directed
to the zenith, the
objective will be

Fig. 2 —ROGERS LOCOMOTIVE SANDUSKY 1837—FIELD COLUMBIAN MUSEUM CHICAGO.

Fig. 1.—OLD IRONSIDES, BALDWIN'S FIRST LOCOMOTIVE -BUILT 1832.

some seventy-five feet above the normal level of the
floor.

The organization of the Yerkes Observatory is as
follows: George E. Hale, director and astrophysiecist ;
S. W. Burnham, astronomer; E. E. Barnard, astro-
nomer; F. L. O. Wadsworth, astrophysicist ; Ferdi-
nand Ellerman, assistant ; G. Willis Ritchey, optician.

When the great object glass is in position, it is cer-
tain that the observatory will become a place of pil-
grimage for astronomers of all countries.
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Sensationalism in science is
greatly to be deplored, and it
should be remembered that the
instrument is but slightly larger
than that of the Lick Observa-
tory, and while it is certain that
excellent work can be done with
it in many departments of as-
tronomy and astrophysics, it is
not at all probable that discov-
eries of a sensational character
will be made.

e e—
THE FIELD COLUMBIAN
MUSEUM, CHICAGO.

The great Columbian Exposi-
tion of 1893, at Chicago, has left
an enduring record in the practi-
cal benefits which it has brought
to the world in general and to
this country in particular. It
served to point out in one great
object lesson the unrivaled
growth of thie United States in
everything that goes to make up
the sum of modern civilization,
and it brought to our shores the
best products of the skill and
genius of other nations. It served
as a great assembly hall for the
wise and gifted of all the earth,
and during the months of that
memorable summer the choicest
minds of the old and new worlds
met in the friendly discussion of
the great, burning questions of
art, science, and religion. These
are facts that were so fully and
eloquently recognized and de-
clared at the time that it is a
mere repetition of a well known
truth to insist upon them now.

But apart from—or rather
over and above—the nnseen but
none the less potent benefits
which the great event left in its
train, there stands to-day, at the
northern end of Jackson Park,
a magnificent memorial of the
exhibition, which is a concrete
evidence of the beauty and mag-
nificence of its buildings and the unrivaled excellence
of the exhibits which they contained. We refer to the
classic structure known during the exposition as the
Fine Arts building, but now bearing the name of the
Field Columbian Museum.

The auctioneer’s hammer and the great conflagration
at the close of the fair swept away from the broad area
of Jackson Park practically every building of note,
leaving, as was fitting, the most substantial and archi-
tecturally the most choice of them all to stand as a

permanent and ade-

1 quate memorial to

the grandeur which
once spread out be-
fore its noble facade.

There is an impres-
sion abroad that the
creation of a perma-
nent museum in con-
nection with the ex-
position was an af-
terthought, begotten
in the closing hours
of ‘the Fair.” This
is quite incorrect. As
a matter of fact, the
idea first took shape
in 1890, when it was
suggested by Prof.
Putnam, of Cam-
bridge, Mass., in a
letter to the Chicago
Tribune. The idea
was fostered during
1891 by Director
Goode, of the Na-
tional Museum, and
by the members of
the foreign affairs
committee of the ex-
position directory.
To this committee,
of which President
Baker was chairman,
the excellence of
many of the depart-
ments of the muse-
um, especially the
anthropological and
transportation de -
partments, is due;
purchases being
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made abroad for these departments with a view to their
preservation in a permanent museun.

The next step was the incorporation of the Colum-
bian Historical Association, in Washington, early in
1892, by virtue of whose privilege as a scientific socie-
ty, of receiving goods free of duty, the articles in the
valuable collection of the Latin-American department
were received and cared for. Of this association Pre-
sident Putnam was president, Prof. Wilson, of the
Smithsonian Institution, vice-president, and William E.
Curtis, chief of the Latin-American department, secre-
tary and treasurer.

The public and vigorous agitation of the idea dates
from the appearance of a letter by S. C. Eastman in
the Tribune, July, 1893, and a series of editorials which
followed in the Herald. Soon after, on August 11, 1893,
a committee of three was formed at a meeting of the di-
rectors of the exposition which issued a call for a meet-
ing of citizens “ to adopt measures in immediate aid of
the project to establish in Chicago a great museum
that shall be a fitting memorial of the World’s Colum-
bian Exposition and a permanent advantage and honor
to the city.” A strong committee was formed and the
title of “ The Columbian Museum of Chicago” was
adopted. The finance committee, subsequently formed,
set about the important task of securing the funds for
the endowment of the museum. At first there was but
little response, and it wasnot until October 26, 1893, when
Mr. Marshall Field made his splendid gift of $1,000,000
- to the enterprise, that the good work made any suc-
cessful headway. Two days subsequently Mr. George
M. Pullman subscribed $100,000, and this was followed
by another gift of $100,000 by Mr. Harlow N. Higin-
bothan.

Mr. F. J. V. SKkiff, the present director of the museum,
states that, as a result of Mr. Field’s generosity, con-
fidence in the assured permanence and success of the
museum was renewed, and a liberal spirit was aroused
among exhibitors, and especially among foreign and
state commissions and American corporations and
individual exhibitors, and their contributions were in-
creased in proportion to the liberality of the endow-
ment. How generous their contributions have been,
is shown by the collections in the museum to-day
The many valuable departmental collections that
had been in danger of ruinous distribution at once
became the unquestioned property of the museum,
and by common agreement the different educational
institutions discontinued their efforts to secure con-
tributions in their own behalf and united in work-
ing for the museum. As the outcome of a suggestion
of Mr. A. W. Manning in thelocal press, that exposition
stock be donated to the museum, the present amount
of stock donations approximates $1,500,000 par value
from over 1,100 stockholders.

The museum committee on exhibits purchased exten-
sively during November of the same year, securing,
among other collections, those from Paraguay, Peru,
Java, Samoa, and the [Hagenbeck collection. At this
time also the Ward collection of natural history was
bought for $95,000 ; and about the same timethe Ayer
anthropological collection, valued at $100,000, was pre-
sented. The transfer of the various exhibits to their
new and permanent home began on December 7, 1893 ;
and it is thus graphically described by Mr. Skiff :

*“And now began the tremendous task of gathering
the vast amount of material from every part and cor-
ner and stretch and recess of these vast grounds ; from
all-of the buildings, large and small, from the Midway
Plaisance and from Wooded Island ; from the Forestry
building to the Fisheries building. Hundreds and
hundreds of tons of exhibits, collections and objects of
every describable character were transported to this
building at which we are assembled. Then the selec-
tion, alteration, arrangement and rearrangement and
elaboration began. Gradually hall by hall was emp-
tied, and, as the objects of art left the building, a mass
of material poured in, heterogeneous and appalling in
extent. And the beautiful products of the artist’s brush
and the sculptor’s chisel—ours for only a summer—were
supplanted by what we see in these halls to-day. A
sequential and systematic exposition of the wonderful
and instructive things of the world we live in began to
grow. Through the same door streamed boxes and
bales from the Transportation, Mining, Forestry, Elec-
tricity, Manufactures and Liberal Arts, and State build-
ings, from government buildings and from the Plai-
sance ; objects from the remotest lands and the most
diversified climes !”

The museum was to all intents and purposes installed
on May 1, 1894, and on May 21 the name was officially
changed to the “Field Columbian Museum.” Such in
brief is the history of the founding of this famous
institution.

Of the building itself no higher praise can be given
than to say that it was by common consent the archi-
tectural gem of the almost uniformly excellent build-
ings of the exposition. It is one of the best, if not the
very best, examples of Grecian architecture in America,
and its vast proportions and severe classic beauty won
for it the ready praise of all visitors to the grounds.

The main building is rectangular in plan and meas-
ures about 375 feet by 530 feet, The interior consists

of four great courts which lead into a central rotunda
which is surmounted by a dome of ample proportions.
To the northeast and northwest of the main building
are two pavilions, each of whiéh is 125 feet by 200 feet
in plan, access to these being had through covered
galleries. The total depth of the building, measured
from the southern facade of the main building to the
north front of the pavilions, is 500 feet, and the total
width, measured across the pavilions, 1,100 feet.

It would be quite beyond the limits of the present
article to speak in lengthy detail of the various collec-
tions which have found a permanent resting place in
the museum. There is none that possesses greater
interest than the collections presented to the mmuseum
through the Latin-American department of the expo-
sition. This comprises the historical Columbus exhibit,
which consists of a series of object lessons illustrative
of the history and development of America, from the
birth of Columbus to the present day. Here is also a
collection of articles which show the civilization of the
aboriginal races of America prior to the landing of
Columbus. The historical Columbus exhibit was gath-
ered mainly through the efforts of specially appointed
army and navy offic2rs, who worked with great success
in Spain, Mexico, and the smaller American republics.
The efforts of Mr. Curtis, who had charge of this depart-
ment, resulted in a priceless collection of documents
relating to Columbus which was shown at the exposi-
tion. These were photographed, and the photographs
now form part of the museum collection. In this col-
lection will also be found therare collection of relicsand
historical paintings and photographs which was shown
in La Rabida Convent during the exposition.

The collection presented through the exposition
departments of agriculture and forestry owes its com-
pleteness largely to the forethought of Mr. W. I. Bu-
chanan, chief of the departmment of agriculture at the
exposition, who laid his plans for collections long before
the idea of a museum had been publicly mooted. At
his solicitation, carefully selected exhibits were pre-
sented to the museum by Russia, Japan, Mexico, Bra-
zil, British Guiana, Corea, and many other countries,
and the United States Department of Agriculture
responded with a complete collection of tobaccos, fiber
plants, cotton, and a series of forest trees. In this col-
lection will also be found a notable contribution from
the Forestry building. The entire collections of Japan,
British India, Brazil, and Mexico were turned over to
the museum complete, and many of the States which
are notable for their forests added valuable selections
from their exhibits.

The museum is indebted very largely to Mr. F. J. V.
Skiff, the present director of the museum, for the col-
lections presented through the exposition department
of mines, mining and metallurgy.

The department of mines, mining and metallurgy
found that while an unexcelled showing from various
localities or of isolated mining and metallurgical in-
dustries would be made at the exposition, no compre-
hensive survey would be made unless under the im-
mediate direction and supervision of the department.
As a result, five national and technological special col-
lections were projected. All of these collections having
been exploited by the use of exposition funds, were at
the close of the exposition, by vote of the board of
directors, transferred to the Field Columbian Museum.

These were : A collection of the mineral combustibles
of the United States. A collection of the building and
ornamental stones of the United States. A graded col-
lection illustrating the metallurgy of the precious and
base metals. A collection of transparencies. A col-
lection of the literature pertaining to the subjects of
mining and metallurgy.

The exposition department of archaology and eth-
nology presented a collection which had been gathered
by special expeditions sent out under the direction of
Prof. Putnam, whose orignal idea was to use the op-
portunity offered by the exposition to assemble a vast
number of anthropological objects representing the
American peoples. The collection was made with a view
to its use in a permanent museum, and it comprises
objects which have been gathered from a field which
included practically the whole of the new world.

The geological collections are arranged in two groups.
Those illustrating geology as a theoretical science are
grouped in the division of systematic geology ; those
setting forth its practical bearings, in the division of
economic geology. The collections of the former class
occupy eight halls of the museum, those of the latter,
thirteen. Three halls are devoted to the section of
paleontology, in which 5,000 specimens are displayed.
The collection of meteorites is one of the largest in the
country. The section of systematic mineralogy contains
5,000 specimens, and the section of lithology contains
15,000 specimens 1 inch by 3 inches by 4 inches and 400
larger polished slabs.

The collections of the division of economic geology
were obtained through the efforts of the chief of the
department of mines, mining and metallurgy of the
World’s Columbian Exposition from exhibits made in
that exposition. Being designed to illustrate the practi-
cal bearings of the science of geology, they consist
chiefly of specimens which show modes of oceurrence
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in nature of the minerals which have economic import-
ance and the localities where they may be obtained.
In addition to these, however, are many Iillustra-
tions of the processes employed in the extraction and
treatment of such minerals or ores and of the appli-
cation of resulting products to human arts and in-
dustries. While these ultimate products may seem to
have little relation to geology, the fact that they are the
ends sought by the application of its principles en-
titles them to a place in the series. Moreover, as de-
nominators of groups, they furnish the simplest and
most readily understood basis of classification.

The botanical collection has been placed in the gal-
leries of the building, the director having decided that
they would furnish the best light and most advantage-
ous position for the treasures which had been so gener-
ously donated. It includes the Japanese exhibit that
was shown in the Manufactures building, and also the
display from the Forestry building. This latter was one
of the most complete exhibitsin the building, and the
museuln is proportionally enriched. Russia, British
India, the Central American countries, and the United
States are fully represented, and a complete collection
of the sylva of this country, both commercial and non-
commercial, is to be added in time.

The department of zoology includes all the classes of
animals except that of birds, and for this material six
large halls of the museum have been set apart. The
most intzresting and valuable of these groups is that of
the Ceelenterata, in which are included 300 species of
corals.

Orrithology has found a home mainly in a hall
which is used as an exhibition room for the mounted
birds. Here will be found the‘ Cory collection,” of
West Indian birds, and also the fine ornithological
library of C. B. Cory.

Anthropology, covering a wide field in the interests
of the race and furnishing a vast range of materials
available for museum purposes, naturally becomes a
prominent feature inthe young museum. The found-
ers were fortunate beyond precedent in securing at the
outset extensive and important collections represent-
ing many widely separated portions of the world. In
this department will be found such matter as relates -
to comparative primitive culture, besides such of the
phenomena of higher culture as have little direct bear-
ing on the material interests of civilized people. Here
are the physical and psychical laboratories and collec-
tions of cranic casts, ete., illustrating the physical char-
acteristics of man.

The collections may be classified as to their immedi-
ate origin under the following heads: First, those ac-
quired by the department of ethnology of the exposi-
tion, by collection, purchase and gift and transferred to
the museum at the close of the Fair ; and, second, those
acquired by the museum direcily, by collection, pur-
chase and gift, during the period of twelve months inter-
vening between its inception and the present date.
Aside from these resources, the presence of a number of
loan collections adds tothe volume of exhibits.

The collections in the department of industrial arts
have been classified and arranged with a view to show-
ing the more important steps which have led to im-
provement in handiwork, or' progress in the invention
of those machines and processes which have contri-
buted most to the world’s material development. Under
this head a section has been set apart toillustrate the
development of the art of weaving and spinning. Here
are shown an old loom used in Kentucky during the
last century and what is probably the first Jacquard
loom used in America. A loom is shown from Japan,
together with native Japanese tapestry, and specimens
of weaving machinery and its product from widely dis-
tributed parts of the world are gathered in this section
of the museum.

Perhaps it is safe to say that there is no historical ex-
hibit that is more complete, or full of intrinsic interest,
than the collection presented to the museum through
the exposition department of transportation exhibits.
This exhibit was planned to show the gradual develop-
ment of transportation methods from the earliest re-
cords down to the present time. The result has been a
most comprehensive collection, which ranges from a
light Scythian racing chariot, dug from an Egyptian
mummy pit, to a perfected type of the American
eight wheeled locomotive. The most striking feature of
this collection is the historical railway exhibit, which
occupies the greater part of the east pavilion. The most
complete section is the collection of relics, models, photo-
graphs, drawings, and reproductions collected and pre-
pared by the Baltimore and Ohio Railroad Company,
through Major J. G. Pangborn, and by the Pennsyl-
vania Railroad Company, through Mr. J. Elfreth Wat-
kins. Major Pangborn was dispatched to England
with instructions to buy up all the historical data that
was accessible and purchasable ; and so well did he
carry out his instructions that there is now installed in
the Field Columbian Museum a more complete set of
historical plans, photographs and general data of early
English locomotives than can be found in any one place
in England. Our attention was drawn to this curious
anomaly by Mr. C. E. Stretton in a letter to which we
made reference in arecent issue. In this collection, for
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instance, will be found the working drawings—most of
them originals—of the early locomotives built by Ed-
ward Bury, afterward Bury, Curtis & Kennedy, for
what is now known as the London and Northwestern
Railway. It also includes either the original working
drawings or copies of the early Great Western Railway
engines ; and any one who is acquainted with early
English railway history will appreciate the great value
of this data.

This very remarkable collection also embraces thirty-
eight full size working reproductions of locomotives
for road and rail covering a period from 1680 to 1848.
1% also includes fifteen original locomotives of the type
built from 1832 to 1876.

Another notable feature in this collection is the elab-
orate series of drawings, showing the development of
motive power from the earliest to the present time, and
the very handsome display of photographs.

The locomotive models are grouped historically in
the various rooms, and are standing upon specimens
of the track and roadbed which were contemporaneous
with the locomotives they carry. The drawings and
photographs are grouped upon the walls with a similar
regard for their historical order.

‘We present two photographic views of the interior of
this section of the museum which are characteristic of
the general excellence of the exhibit. They both rep-
resent full sized models of the original locomotives and
the system of track which was in use at the time they
were built. The engraving also shows a portion of
the valuable collection of drawings and photographs
which is disposed upon the walls of the exhibition
rooms.

Apart from its interest to the curious and casual
sightseer, this exhibit has a special value to the histo-
rian. Whoever may have occasion to write upon the
too much neglected subject of locomotive history will
find a rich treasure house of authentic relics in this
collection. We are gratified to note that there is evi-
dence of a widespread and growing interest in the gen-
eral question of railway and, especially, locomotive his-
tory, and we think that the present time will be oppor-
tune to put before our readers a series of articles by
Mr. H. T. Walker, on the history of the American
locomotive. 'T'he first of these articles will appear in the
next issue of the SCIENTIFIC AMERICAN, and they will
be continued in the two succeeding issues. They will
be profusely iliustrated with line drawings and photo-
graphic reproductions of the most famous engines in
the Field Columbian Museum exhibit, the photographs
being taken in the halls of the museum by the courtesy
of the director, Mr. F. J. V. Skiff, to whom we are in-
debted for much detailed informnation regarding the
history and present standing of the museun.

The Birthplace of Buddha.

All students of ancient Indian history, says the
Pioneer, and all followers of Buddha are indebted to
the present enlightened government of Nepal for the
discovery of the actual spot of the long-lost birthplace
of Buddha Sakya-Muni. On representations made by
the government of India, the Nepalese Prime Minis-
ter granted permission to the Archaological Surveyor
of the Northwest Provinces to visit the Nepal Terai
this winter in order to explore the country for a dis-
tance ten miles to the northwest of Mauza Nigliva,
where now stands Konagamna, Buddha's Nirvana-
stupa, and Asoka’s monolith recording that fact.
General Khadga Shamsher, Governor of Palpa, was
instructed to meet Dr. Fahrer at Nigliva and to receive
suggestions from him regarding the contemplated
excavations among the ruins at this spot.

By a lucky chance, the meeting could not take place
at Nigliva, but came about instead about fifteen miles
to the northeast at Mauza Paderiya, near the tahsil
of Bhagwanpur in the zillah of Butaul, close to the
general’s camp. Here, near the debris of several
ruined stupas, stood one of Asoka’s monoliths, rising
about ten feet above the level of the surrounding ruins
and covered with several pilgrims’ records, of which
one belongs to about the ninth century. The archeaolo-
gist’s attention was at once caught by this, and the
pillar was unearthed to the depth of another fourteen
feet, when a well-preserved inscription of the great
Emperor Peyaddassi or Asoka was found about three
feet below the former level of the ruins. In this in-
scription Asoka states that, after having been anointed
twenty years (about B. C. 239), he came himself to the
garden of Lumbini, worshiped, and erected several
stupas and this column on the very spot where Lord
Buddha was born, in order to conmemorate this happy
event for future generations.

About eighteen miles northwest of this column lie
vast ruins of stupas, monasteries, and palaces covered
with forest and stretching in a straight line of about
five miles from the village of Amouli to Tilaura Kot
on the Banganga River, the circumference being about
seven miles. This is the ancient site of Kapilavastu,
the capital of Suddhodana, Buddha’s father. The
whole place is as dreary and desolate as when seen by
Fa-Hian and Hiuen Tsiang in the fourth and sixth
centuries A. D. The Nepalese durbar had permitted
a thorough excavation of these vastruins during this

-

winter, but as the famine is worse in the Nepal Terai
than in the adjoining British districts, General Khadga
Shamsher thought it wiser and safer not to collect a
great number of workmen on one spot for several
months, and has promised to have the excavations
carried out by his sappers and miners next winter.
We may confidently expect great results from this
exploration, as undoubtedly pre-Asoka inseriptions
w.ll be turned up on the spot.

g

A VELOCIPEDE SHOWER BATH,

At the recent cycle show in Paris, a prominent Eng-
lish bicycle manufacturer presented a novelty called a
** Vélo-Douche,” which is an eminently practical device
for combining exercise and the morning ablutions.
Many wheelmen have doubtless often desired to ob-
tain a shower bathafter violent exercising on the wheel,
so as toobtain the sedative effect of the brisk reaction.

Many bicycle and athletic clubs are provided with
every facility for obtaining this end, but such means
are not always at the disposal of the rider, especially in
the country.

The device which we illustrate is really a combination
of the home exerciser and shower bath, and it enables
the rider to obtain any amount of exercise desired with
or without the bath. The machine consists of a shal-
low tub to which is secured a framework carrying a
bicycle saddle, a handle bar, pedals, sprocket wheels
and chain. The resemblances to the bicycle go no
further. The small sprocket wheel which is driven
from the large sprocket on the main shaft by the me-
dium of a chain issecured to a smallrotary pump which
is fastened at the rear of the frame. The suction pipe

A VELOCIPEDE SHOWER BATH.

of the pump ends near the bottom of the tub and the
discharge pipe is curved as shown in the engraving
and ends in the sprinkler arrangement conmon to all
shower baths. A cock half way up the discharge pipe
permits of the water being turned on to the sprinkler
or through the hose and nozzle, depending on whether
a bath is desired or not.

It is, of course, perfectly possible to obtain the exer-
cise without getting wet, the pump furnishing the re-
sistance necessary for the exercise and the water
which is pumped being discharged by means of the
rubber tube and nozzle. When the rider has exercised
sufficiently, he can reach backward and turn the cock
so as to let the water pass upward and out of the
sprinkler. The harder he pedals, the larger the stream.

It is possible to direct a stream of water on any part
of the body by means of the nozzle connected with the
rubber tube. The tub can be divided into two com-
partments, one containing hot water and the other
cold water, and the cold and hot douche may then be
used at will. The device could be made to set in any
ordinary bath tub. It would seem that the ‘* Vélo-
Douche ” has a future for use in the cycle clubs, riding
academies, sanitariums and in the army.

-  ——;trr—

THE price of a regular full weight motor carriage in

rance is $1,000. Bollée’s light carriages sell for $500
and the motor tricycles made by Dion & Bouton cost
$320 each. These prices are considered too high in
France. Another obstacle to the development of the
motor carriage industry is the threatened collection by
some French towns of an *‘ octroi” or local duty on the
kerosene or the like carried by all motor carriages
entering the city limits.—Revue Geographique Inter-
nationale.
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Archzological News,

A mosaic map of Palestine thirty feet long by fifteen
broad has beendiscovered at a village between Salt and
Kerak, east of the Jordan. The pavement is believed
to belong to the fifth century after Christ.

A bronze figure just discovered in the Amsterdam
Museum is believed by the director to be by Michel-
angelo. It represents King David dancing naked
before the ark. Such attributions in Michelangelo’s
case should be received with extreme caution.

From Greece comes the news of the discovery on the
island of Salamis of stones inseribed with epitaphs com-
posed by the celebrated poet Sitnonides for the tomb of
the Corinthians who lost their livesin the great battle of
Salamis. With the assistance of the indications con-
tained in the epitaph, a diligent search is now being
pursued for the discovery of the tombs of the Corin-
thians who played a leading part in that historie
contest.

Excavations at Athens.—After long delay, owing to
the difficulty of buying land in this thickly populated
part of the city, Dr. Dorpfeld has resumed his excava-
tions near the Theseion, says The Builder. Another
house in the Poseidon Street has been bought and
pulled down, and beneath it the south wall of the
building he conjectures to be the Stoa Basileios has
been laid bare. This building is now seen to consist of
a hall nearly square in shape, nine meters in breadth.
Its east side has a portico, and from the dowel marks
in the stylobate of this portico it is clear that it had six
columns. The plan is obviously such as we are accus-
tomed to associate with a small temple, but against
this view and in favor of the Stoa Basileios identifica-
tion are two main arguments. First, the square-shaped
hall has in its north wall a small door, a thing unpre-
cedented so far in a Greek temple, and secondly, though
this argument is, of course, less strong, topographical
considerations are against it. Dr. Dorpfeld himself
still clings to the view that the building is the Stoa.
The masonry points to the end of the sixth or begin-
ning of the fifth century, and for this date the size of
the building is adequate for the official seat of the
Archon Basileus. Further, there is a basis set against
the back wall that would serve well as the foundation
of the altar, which must have stood in the Stoa. South
of the building a broad stairway leads up to the The-
seion. We hope some more decisive evidence may
come to light, as the identification is of great topo-
graphical importance.

O

How Tomatoes are Preserved in Italy.

In every house and cottage the preserving of toma-
toes is carried on. Terraces, balconies, and even the
flat roofs of the houses are half covered with plates
containing the deep-red substance. After gathering,
the tomatoes intended for perserving are spread out
for some hours in the sun till the skin has somewhat
shrunk. They are then passed through a sieve so
that they may be freed both from seeds and skins.
As they contain alarge proportion of water, the sub-
stance which has been passed through the sieve must
be hung in bags, from which the water exudes, and
soon a pool of dirty-looking water is formed beneath
each bag. Strange to say, it isinno way tinged with
red. The mixture which remains in the bags has
the consistency of a very thick paste. It is then salted,
the proportion being a little less than an ounce of
salt to a pound of preserve. The process now requires
that it should be spread on flat plates, exposed to the
sun, and stirred from timme to time with a wooden
spoon, so that the upper part may not form a crust,
while underneath it remains soft. It is a picturesque
sight when the women are to be seen flitting about
on their roofs and terraces, attending to their deep-
red preserve, their colored handkerchiefs flung on their
heads to screen them from the rays of the burning
sun when it is at its fiercest. In the evening the
contents of the various plates are taken in and stirred
up together, for if moistened by the night dew the
whole would be spoiled. After being exposed to the
sun for seven or eight days, the same process being
repeated each day, the preserve is finished and placed
in jars for winter use.

Though it is used by all classes of persons, it is more
necessary to the poor than to the rich, for the latter
can make use of the fresh tomatoes preserved in tins.
Tomatoes may be tinned whole, as we know from
those usually imported into England from America.
But in Italy the fruit is usually passed through a
sieve, the pulp being then placed in tins, which are
immediately soldered down, and then put in boiling
water for five minutes. The original flavor is thus
retained. The cost of a small tin is half a frane. So
it is, as arule, beyond the means of the poor. The
price of the preserve is seldom more than sixteen cents
a pound, and a little of it goesvery far: but those
who are thrifty take care to make it for themselves,
the cost then being absolutely insignficant. It is
chiefly used by them for flavoring their macaroni in
the winter ; in fact, there are very few dishes which
are not improved by a little tomato preserve, and it

finds favor in all classes.—Chambers’s Journal.
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RECENTLY PATENTED INVENTIONS.
Engineering.

STzAM BOILER FURNACE.—William C.
Douthett, Pittsburg, Pa. The grate bar of this furnace
is composed of a main section having in its top alternat-
ing heads and spaces and agitating sections provided with
blocks operating in the spaces, and having lateral shoul-
ders by which to engage the main section and limit the
downward movement of the blocks. The grate bars are
supported by shafts which form parts of rockers, and
by rocking the shafts in one direction the blocks of one
section of the grate bars are tilted upward, while by
rocking the shafts in the otherdirection the blocks of
the other section are tilted upward.

MovABLE DAM, ETc.—William L. Mar-
shall, Chicago, Ill. This invention relates to dams or
sluiceway gates of the beartrap type, and providesa con-
struction whereby sliding friction is avoided, all trouble
from drift is obviated, and the greatest possible height of
dam in proportion to width of leaves may be obtained, the
dam easily closing flat, and being started from rest with
the least head of water. The invention consists in ex-
tending the leaf that is effective in forming the dam one-
half or slightly more than one-half of its width above
and beyond the line of attachment of the two leaves, to
increase the height or lift of the dam relative to the
width of base, and at the same time reduce the volume
of the hydraulic chamber. 'The two leaves are connected
at or just above the center of pressure upon the ex-
tended leaf.

WELL PuMPING POWER.—George W.
Grimes, Bluffton, Ind. An improvement has been de-
vised by this inventor in power devices for operating
pump rods or li.2es for either water or oil wells in great
numbers from a central station, the improvement insur-
ing uniform motion and great efficiency in the use
of power. A post extends upward from a bedplate
and a sleeve rotating on the post has an annular
flange at its lower end with a groove registering with a
groove in the bedplate, there being anti-friction balls in
the grooves and a drive wheel secured to the lower end
of the sleeve. A ring plate is mounted on the drive
wheel eccentric to its axis, there being a pump line plate
on the ring and anti-friction rollers carried by the plate
and bearing against the periphery of the ring.

Railway Appliances.

GUARD FOR SIGNAL HANDLES. —George
M. French, Mattoon, Ill. To prevent the improper hand-
ling of train order or block signals, from the neglect or
forgetfulnes of telegraph operators and others, this in-
ventor has devised a guard for pivotal attachment to the
signal operating handle, the guard being provided with
spurs which may be used as a file to receive orders and
papers. When in safety position the guard will not in-
terfere with the working of the signal, but when in dan-
ger position it prevents the operator from grasping the
handle, and so calls his attention tc the fact that it must
not be moved, the train orders, etc., ceing brought im-
mediately before the operator when he attempts to ope-
rate the signal.

Electrical.

BicycLE LigHT.—David W. Stinson,
St. Louis, Mo. A strong and efficient light is provided
by this invention, the electricity therefor being gener-
ated by the motion of the wheel, while a governor ope-
rates ‘o maintain a steady and uniform power for the
lamp. The lamp and generator are preferably held in a
casing removably attached to the steering fork. A fric-
tion wheel engages the forward wheel of the bicycle, and
a friction disk on a vertical shaft engages the side of the
friction wheel, this friction disk being raised and low-
ered, as the speed of the wheel is greater or less, by
means of a governor consisting of toggle joints separated
by a spring. The vertical shaft rotates the armature
within segmental field pieces, a high speed causing
the friction disk to move in toward the axis of the fric-
tion wheel, while with lower speeds it approaches its
periphery, thus maintaining the generation of a substan.
tially uniform current.

NoTte.—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.

STEAM AND HoT WATER FITTER’S TEXT
Book. By Thomas E. MeNeill
New York: David Williams. Pp.
140. Price $1.

A book which contains the substance of a course of
lectures delivered at the New York Trade School to
young workmen, or those who are fitting themselves to
be such, in this special department of labor, ought to be
exceedingly plain in its description, and thorough in its
attention to details—a character which is fully borne out
in this little text book. The contents are arranged in
the form of question and answer, and the book has nu-
merous illustrations. Any young plumber, desiring to
take up this line of work, cannot do better than make
himself master of the information here so concisely and
fully presented.

The American Eduecator, a work in
four large quarto volumes, is in course of publication,
and announced to be completed about June 1, by the Syn-
dicate Publishing Company, of Philadelphia, whose an-
no.ncement will be found on another page. It promises
to be a work of great merit, bringing down facts and
figures to March 15 of this year. Although designed as
a general encyclopedia of universal knowledge, it will
give particular attention to the newest subjects, treating
fully of the recently threatening bubonic plague ; giving
plans and details of the proposed new Hudson River Sus.
p nsion Bridge, at New York ; aeronautics and balloon
voyages ; battle ships and cruisers; agricultural chem-
istry, bacteriology, etc. ; the latest electrical experiments,
monetary theories, new inventions and discoveries, etc.
The work will also be an up-to-date biographical dic-
tionary and gazetteer of the world. Especial induce-
ments are offered to those ordering the work in advance,

Wusiness and Personal.

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

Marine Iron Works. Chicago. Catalogue free.

High grade well drills. Loomis Co., Tiffin, Ohio.

For mining engines. J. S. Mundy, Newark, N. J.

* U. 8.” Metal Polish. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Order pattern letters & tigures from the largest varie-
ty. H.W.Knight & Son, Seneca Falls, N. Y., drawer 1115.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Indianapolis.

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

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

The celebrated ** Hornsby-Akroyd” Patent Satety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot ot 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.

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

HINTS TO CORRESPONDENTS.

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

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

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

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

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

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

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labelec.

(7143) L. J G. asks : 1. Could a storage
battery be made from some small tumblers with lead
plates? A. A storage battery could be made as described.
It would be rather small for advantageous results. 2.
Are the separate cells connected the same as a number of
dry batteries? They are to be charged by eight bichro-
mate of potassium batteries. A. Connect in series for
charging. For use connect according to work they have
todo. 8. What candle power are these batteries sup-
posed to give? Each one contains 2 carbons and 1 zinc.
A. You may allow about one candle power for a quart
bichromate cell.

(7144) E. J. B. asks for a recipe for mix-
ing coal tar, and applying it as a roof paint, also if it
can be shaded by minerals and how. A. Coal tar for
roof or fence painting can be mixed with any common dry
mineral paints, such as chrome yellow, oxide of iron or
Princes’ metallic paint and thioned with naphtha or tur-
pentine to allow of using a brush. The colors cannot be
made bright, but will be of dark buff or brownish red.

(7145) A. W. asks how it would do to
make the field magnet for the simple electric motor all in
one piece of wrought iron 214 inches in width by % inch
thick, and also could the armature core be made of an
iron ring instead of the winding of the wire; would this
give entire satisfaction? A. You can make the fi2ld as
you specify, but the armature core should be of wire; by
no meansz of solid iron. A solid core will be the seat of
Foucault currents and will be a source of waste of power.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

MARCH 23, 1897,
AND EACH BEARING THAT DATE.

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

Advertising medium, J. O. Blackburn
larm. See High or low water alarm.
Alloy, antifriction, W. H. Ke
Amalgamator, e]ectrlcdl W. Wright..
Annunciator, electric sunshine, L. Hunt
Anti- mterfermg device, T Henneberry .......
Artillery carriage, field, W. H. & L. L. Drlggs
Ashes, etc., receptacle for,R "Frame
Bag, TL BISCHOM. ..uevnsrennsernnaens e
Bath tub basin attachment, A. McOwen
Bath tub basin or bowl attachment, A.
Bath tub mat, T. R. Coe
Battery zine, electnc F A. Lane
Bearmg. roller, R. W. H
Bed, folding, M. L. Collms .........
Bed, metallic couch, P. H. Mellon.
Bed or cot, spring, H. & J. L. Gould.
Bevel gage, Fish & Barragan..,......
Bicycle, W. 8. Brewer .......
Bicycle lock, C. E. Rambo. .
Bicycle lock and coaster, C.
Bicycle luggage carrier, J. T. Long
Bicycle pedal, J. A. Goebler
Bicycle propelling mechani:

. 519,218
. 579,442
. 579,514

g
Bicycle sad
Bicycle seat,

Bicycle wheel. J. A Magnuison . 579,490
Bicycles, combined stay and luggage carrier for,

A MCCOTINACK  « 1. veveransrarnrnrnsrnsnsnsnenens 519,279
Binder, temporary, C.E.Parker........ccooveuiunnnn 579,175

Bleachmgz fibrous materials, apparatus for, C.

340
Boilers or stoves, means $or supplylug, §. Turner 579413

D10 15 PN 579,236
Block. SeeDie block.
Boat detacher, B. A. W. HoOltOrp........ooooovveens 579,434
Boats, device for locating sunken. A. H. Pierce.. 5(9 548
Boiler front and furnaee, D. W. Evans 579 387 |
Boiler furnace, T. C. Harris.............. ... 519233 !
Boiler furnace, E. B. Parkhurst......... . 579 545-
Boiler furnace, steam, W. C. Dou 579)

[APRrIL 10, 1897.

Book binder, note, H. G. Cleaveland..

Book, memorandum, T. McDowell..

Bormg machine, B. ()akes
> Felch..

. 879,423
579,405

Box for containing gummed
Peraut..
Brake. See
Brake, W. L. Bass.
Brake’ beam, H. B. Robischung 5
Brake gear of rallway rolling stock, slack adJuster
for, Selley & Nisbet

Bread cutting device, J. L Kolbe
Brick machine, W. E. Damon..............
Bricks, composition of matter for, J. Brock.
Bridle, . Evans. .

Brognﬁ or dusters, extensmn handle for, Loeber
Brush, fountam H. Coop!

Brush, rotary polishing wheel B. A. Carless..... 579,531

Burner, Se¢ Gas burner. Lamp burner. Oil
burner

Buttoner, C. E. Esterl . 579,262

Cabinet, hosiery, W. T. Vallandingham 79,196

Labmet spool, A. M. Yeakel......ooen.. 579,461

Calendar, Berpewal W. H. Colby..... 579,257
Camera, pbotographic. F. A. Brownell............. 579,126
Can. See Sheet metal can.
Cane and umbrella, combined, A. G. Moyer....... 579,162
Capsule drying kiln, gelatine, Hubel & 392
Car coupling, C. H. Taylor
Car fender, Weayer..
Car, street, A. W. Lxllenthul
Car, street, J. A. Trimble
Car windows, combined screen and dust guard

for. H. Pannill..........c.ooiiiiiiiiiienannneeennn 579,365
Cars, etc., sand box for electric, M. M. Nash. . 579,168
Carbon holder, C. E. Harthan.... . 579,267
Carpet stretcher, D. J. Carroll. . 519,130
Carriage, baby, W. E. Willis............. .. 579,528
Carriage or sled, convertible, E. A. Beyl . 579,288
Cart, garbage, J. Reifsnider.... 579,179
Cartridge loading implement, J 579,226
Case or box for mlverware{ ete., 579,320
Cement, artificial, W. P. Emery. . 579,142
Chair. See Reclmmg chair.
Chamber, V. R. Borling.. . 579,512
Chimney or smoke stack . X
Cigarette, D. J. Campbell. 579,421
Cigarettes, method of and

Campbell....... ... 579,422

Circuit breaker, F. C. Robertson 579,3

Circuit breaker, automatic electromagnetic, W.
E. Harrington,

Clamping device, E. J. Gulick ... 579,265
Clevis, P. Wiese........ . 579,310
Clothes lifter, A. Kellnor . 579,347
Cock, electrical gas, F. W. Ackerman. 579,249
Coke ovens, combined leveler and sweeper for, J

. Montgomery. . 579,160
Combmg machme, S. Smith 5 579 187
Confectioner’s mould, C. Morrnson 79,542
Conveyor lubricating device, J. M. Dodge......... 579,385
Cooler. See Water cooler.
Corn splitting machine, R. E. Poindexter.......... 579,495
Cotton press, C. Banister...........coiviiiiiennanns 579,335
Cottou thinning machine, R. F. McPhetridge T

................................................ X

al
Couplmg See Car coupling. Hose coupling. Pipe
coupling. Thill coupling.
Cracker cutting machine, J. J.
Cradle, self rocking, J. J. Bukolt

Cradle, self rocking and fanning, P. Froehlich. 579,
Crank, winding, A. ) i S 579,
Crushmg or pulverizing mill, E. C. Griffin 579,230
Cuff fastener, F. E. Rockstroh. 579,331
Cultivator, M. Qattley...: ...... 579,182
Curling iron heatin; device, F. 79,
Curtain fixture, T alter... 79,
Cutoff, automatlc, C. E. Bentley 579,464
Cutout arc light, C. E. Harthan.. 579,/

Dam or sluicéway gate, automatic
L.Marshall..........c..cooiivnnnnnn
Derrick attachment J. N. Durkee
Desk, school, A. G. Brock.
Dial, J. H. Swihart........
Dlaphragm for manufact
tic soda by means of electrolysis, E. Baker.
Die. See Sole machine die.
Die block, F. L. Harmon...
Digger. See Potat o digger.
Dlstlllmg volatile liquids, F.
Doubletree, C. L. Pitt
Draught equalizer, L D ‘Whitten.
Drain, floor, H. P. Cra
Drill b)ts etc machme for edgin, . G. Myers.
Drill gnndinimachme attachment J. H. Agesm
Drying kiln, L. Klippert
Dye vat reversing apparatus, J. M. Booth
Electric furnace, W. Hadaway, Jr.. . ,324
Electric heater, G. H. Whittingham .. 579,459
Electric machine, alternating current dynamo, C.
P. Steinmetz.....ovuivineeeniieiinnnnn . 579,283
Electrical transformer, F. H. Jeannin.. . 579,39
Electrlcally operated signal or semaphore, J. N. TN
0
,

. 579,349
579,428
579,250
579,194

. 579,250
. 579,537

ng, L. Epstei . 579,361
Electroplam . 579,124
Elevator, E. 579,4¢
Elevator, M. C. Sig mun

Elevator door closm

Elevator or hoist, T. ason ......................... X
Engine. See Gas’ engine.

Envelop, safety, W. M. Brevard........cccceuuenn. 579,467
Extractor. See Stopper extractor.

Eyeglasses or spectacles, H. Abbott................ 579,121
Eyelets, die for applying plsstlc coverings on, A.

Py 33T (1 D o000 00000R0R00 0 000000000a00qA00A000000000 579,215
Fabric. See Woven fabric.

Fanning mill, J. S. Constant.........ccooeeeievennnn. 579,258
Farm gate, D. C. Denis............... . 579,319
Faucet and filler, oil can, F. Wagne 579,416
Feeder, stock, C. H. Terry 579,245
Fence, F. E. Foor. 579,477
Fence, J. R. Newl 579,364
Fence lock, wire, D. 579,238
Fender. See Car fender.

Filter, J. M. Harri: 579,232
Filter, A. S. Krotz 579,154
Filter, water,J. H. 579,254
Fire extmgulshmg comp: 579,234
Fireproof floor and ceiling, C. A.Balph 579,375
Flooring, W. McPherson 579,348
Flower pot, H.Delzell.. 579,295
Fluid pressure brake, J.G.A. Kifchen. 579,272
Fluid pressure regulator, C. C ‘Wright............. 579,551
Flushing tank for water closets, etc automatic,

J. CHfford......coooveiiiiinannns 579,315
Folding machine, A. G. Brewe: 579,419
Frame. See Picture frame letmg frame.

Storm and screen frame.

Furnace. See Boiler furnace. Electric furnace.

Roasting furnace.

Furnace bosh plate, E. M. Peters................... 579,406
Gage. See Bevel gage.

Game board, lawn, floor, or table, A. Vick......... 579,198
Gas burner and means for admltmng gas and air

thereto, J. E. Dane.. 579,318
Gas engine, L. Benier 579,378
Gas, manufacture of carbureted air,

579,415
Gas mixer, L. J. Rice . X
Gas motor, E. W. Blum.. 579,554
Gate. See Farm gate.
Gear wheel and driving chain, A. Kotin............ 579,237
Generator. See Steam generator.
Glass polishing machine, A. D. Busam............. 579,127
Governor, marine engine, A. Wilson............... 579,204
Grinding spherical or other curved surfaces, ma-

chine for, R. Conrader (reissue).......... 1,593, 11,594
Grinding wheel, G. E. Vance........ 579,414
Gun, recoil operated "H. S. Maxim 579,401
Guns safety ocking'device for lever, T. C. John. e
Hack or scraper, W. P. Wylly 579,281
Hammer, drop, E. H. Whitlock. 579,356
Harrow, W. Strait. 579,191
Harrow, disk, J. M. W. Long 579,487
Harvester swather L. Fritt 579,322
Hat brims, mould for curlin 579,368
Hat sweat band, U. G. Ilei 579,394
Heater. See Electric heate
High or low water alarm, J. N. Brownlee 579,513
Hinge, box, L. L. Pletcher. 579,118
Hitching device, J. E. Dalbey 579,533
Hitching device, S. F. Ettinger. .. 579,297
Hook. See Electroplating hook. Ladder hook.

Horse awning, W. R. Franklin................ .. 579,535
Horseshoe, hoof spreading, A. Pearsall. 519,

Horseshoe pad, L. H. Bellamy 579,313
Hose couplmg for air brakes, etc Cadott & Crew- 19.201

Hose holder garden, C.
Hose nozzle, F. W. Robertshaw..
Hub attaching device,J. F. Spencer
Ice pick, H. J. Kings
Indexing machine, S . Webb.
Iudlcator See Medicine mdlcator

.. 579,466
Inkstand. fountain, L. N. TROMDAS: verrrrreser pover BI0280
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Insect exterminator, J. S. Allen....................
Jack. See Shoe machine jack. Shoe repairing
jack. Telephone spring jack.
Joint. See Rail joint.
Joint for a(zl]ustable parts of machinery, Lord &
GTiswo!
Journal box, J.
Key, Combs & Wetz
Kiln. See Cagsule dry in,
Knitting machine, H. Stoll..
Knitting maehxne, straight,
Ladder and table, combined step, E.C. McCo
Ladder, combination, S. L. Knisell.
Ladder, extension step, L. Ferguso
Ladder _hook, O. O. Dinsmore.
Lamp, R. MArSh .. . evnerneens oo
Lamp burner, vapor, S. Marcu:
Laulp dchlmney and holder therefor, C. L. I-Iol-
an

579,374

579,217
579,508
579,134

579,411
99

Lamp, electric arc, J. A. Mosher. 579,161

Lamp, electric incandescent, F. L. Fowier. 579,227

Lathe, automatic chucking, J, W. Bro own, JT...... 579,357

Leather articles, machine for manufacturmg
seamless, F. J. Bringham..

Levelmg rod, G. H. Collins
Li See Clothes lifter.

nght See Vehicle light.
Liquid separator, centrifugal, C. J. Lundstrom... 579,301
Loadlll%1 carrymfi’l and dlstrlbutmg manure, etc
machine for, Mullen.. .. 579,163
T1.0ck, A. Fleischmann................. 579,388
Locomotive draught regulator, J. Frew. . 579,389
Locomotlve electropneumahc,(} Westlnghouse, 5719.5%
Locomotlve pilot, G. R. Joughins.. 579,346
.. 519140

Loggmsg apparatus, J. H. Dxckmson
e

M e Bath tub mat. Wire mat.
Matrix bar or plate, A. S. Capehart. 579,292
Measure, rotary, C. R. Stedman.. 579,244
Measuring device, A. D. Besson. 579,252
Measuring instrument, electrical,

) (T 1) 1 A 00000 0R0000anaA0 FEC0R0 00 DOCI000 0000000 579,344

Mechanical movement, Lufkm & Gordon.
Mechanical movement, W. Parfrey..
Medicine indicator, J. $. De Barry. .

Milking machine, cow, M. J. Cushma 579,339
Mill. See Fanning miil.

Milling machine, Webster & Howarth.. . 579,355
Mould. See Confectioner’s mould.

Motor. See Gas motor.

Music box damping device, P. Ehrlich.. 579,386

Musical instrument keyboard operati
tus, F. A Wallace...
Nail puller, . B. Johns
Nailing machine foot, G
Needle, seine, W. J. Ma,
Nest, poultry, J. ¥. Pool..
Nozzle and sprayer, W. C. Oberwald er.
Nozzle, hydraulic, ¥. M. Bookwalter. ..
Nozzle, spragnﬁ J. A Watson
Nut lock, J.

57‘) 201

Nut lock, G. W. P y ........
Nut locking dev1ce, axle, I.
Qil burner, H. C. Hornisl 579,435
Oil cup plug,J. M. W. Long.. . 579,326
Optical instrument, F. M. . 519,132
OVeralls, S. W. BOOTIC. ...« .e.vvurssnnersnnsssnnssnnss 579,314
Pad. See Horseshoe pad.
Paper feeding machine, C. G. Harris .. 579,362
Pattern, adjustable garment, A. Meas
Pen, (15 {23 H B OnB0N0 0000 000RE00B003A00NA0a0000
Percarbonates, manufacturing, Constam & Von

Dy (s (Hon R 0000000000000 aEaoRA00N0gaD0o00000000 g
Piano resonating support, H. R. Schreiber. 79,498
Picture cord fastening, E. D. Austin........ 579,552
Picture frame, R. O. Sch ulze ......... 579,243
Picture hanging device, O. L. Smith................ 79,333
Pin. See Safety pin.
Pipe cleaning device, waste, E. Honeywell........ 579,483

Pipe coupling, G. R. ThackeT.,........ceenns
Pipe threadmg device, J. W. Craddock
Pipes in column apparatus, apparatus for clean-

ing overflow, H. Hirzel............coccivvvnnenn
Pipes ordﬁues. machine for swaging or Lapermg,

Planter, check row corn,

Planter, corn, C. Stadtfeld 579,189
Planting machine, seed, J 579,165
Portfolio, E. Chevalerias. . 579,470
Pot. See Flower pot.

Potato di zer O G D e atareveratataraters 579,131
Power. 'umping powe

Press. See Cotton press.

Press, G. Baumann.

Puller. See Nall puller.
Pump, B. J. Douds
Pumrmg power, well, G. W. Grimes.
Puzzle and toy, comhmed F. A. Jensen.. 56
Pyrazolon compound and makmg same, F. Stolz..

Quilting frame, W. H. Crawford.

Rail joint, J. Downs.............

Railway, electric, E. Lachmann.. 9,300
Railway, inclined cable, T. E. Brown 79,469
Railway rail, W. C. 9,264

Railway sxgnal or wh%st,le blowmg attachment
for locomotives, J. Pilaud

Railway stock guard Z. Wi 79,501
Railway, suspension, D. M. Harman 579,147
Railway switch, automatic, C. Rudolf.. 579,332
Railway sy stem, electric, G. Westmghouse Jr.... 579,521
Railway tie,R. P.McRae 579,520
Railway tie plate, B. Wolhau ter.. 579,
Railway track rails, combined nut lock and joint
late for, J. Rutherford............o.ooeiiiiinnn 579,456
Railway vehicles, current collecting device for,
Westinghouse......oooovvviiriiiiienieeennnin 579,506
Railways, system of circuits and apparatus for
electric, G. Westmghouse, .................... 579,525
Reclining chalr, . S. & Shaplra . 5719499
Reel and supé)ort C.S. Lord........... 579,488
Regulator.

ee Fluid | pressure regula
D. G

Rein holder and guide, combined, 579,247
Riveting machine, H. Fuchs 79,478
Riveting machine, A. Parfitt 79,441
Roasting furnace, J. E. Gayl 52

Rubber footwear, J. M. King
Ruler, slate, O. Schaller..
Safety pin, A. H. Chilton..
Sash cord fastener, C. H.O
Sash fastener, C. C. A. Bauercamper
Sash fastener, automatic, Wallenstein & Oettm-
Sasg holder, J. B. English.

Saw frame, L. Morrell.. .
Saw, insertible tooth, J. Coyle

Sawmill tension device, band T.A.& N. Coleman
Saw set, W. H. Chellieu
Saw, surface,W H. Bendere
Saw swage, A. Carrier............coeeee.
Sawing machine, multiple, W M. Barry
Scale, computmg. H. E. Swift.
Scale dial, computmg, J. H.
Scale loop. C. G. Strubler........ccooeeueeens
Scraper and leveler, road, J. N. Michaels et al.
Sealing device, bottl H. L. Ferris
Separator. See qullld separator.

.. 579,404

................. 579 515

s Steam separa-

Sewﬁuii and welt beveling mechanism, shoe, J. B.
ay

hine, P. A. Coupal......
hme Diehl & Houghton -
hine, electrically operated J. S Bxg

. 579,146
Sewing mac! 579,426
Sewing mac
Sewmg mac

Shade or globe, J. G. Pennycuick

Sharpener, lawn mower, L. H. Slag 9,500
Sheet metal can, automatlc sealing, E ‘Norton.... 579,241
Sheet metal top opening can, J. Zlmmerman 579,462
Shoe machine j a: E. E. kaley ,205
Shoe repmrmg ]%ack ‘W. Bayhouse.. 579,251
Shoe, turn, G. Milner. 579,159
Shot dlstrlbutlng wad, R. 8. BElliott. 579,429
Shot, muzzle attachment for scatte

berg. 579,502
Shutt,er al

E. Schmidt. 579,282

shutter fastener, 79,204
Sifting coal ashes, device for, 519,358
Sign, illuminated, C. P. G tes..... 579343
Signal. See E]ectncally operated
Signal handle guard, G. M. Frencb. 579,342
Signal recordin, mechanism, A. E 579221
Siphon, Smith &gJullenne 79,501
Skeins of silk, sup&ort for, P. G. Turner (now by

remarriage P. GArdner..... ....ccooevevnniienes 579.523
Skins, machme for treating, R 579,141
Skirt, bicycle, rean 579,145
Sklrt cycling, C Childe 579471
Skirt supporter, A. A. Wati 79,505
Slat holder and ad uster J C Byxbe 579,530
Snow plow, E. C. Colli 579,424
Snow plow, A. Nuttin, tg 579,644
Sole laying machine form, E. E. Winkley 79,
Sole machine, G. H. Gifford........... e .. 579,144
Sole machine die or former, E. E. Winkley .. 579,201
Sole, shoe, C. H. Krippendorf... 579,518
Spooling machine, C. S Lord 579,489
Stairway, B. J. Damelson.. 579,13
Stall, cattle, F. Jarret 579,484
Staple settlng instrument J. P. Hasty. 579,538
Staple setting machine, G, 12 £:) /osancnoanaoneanes . 579,148

Steam Rage alarm attachment, W. J. & H G
Browning, vevessresvininrsnsrnnnsnnnsseeessserssr 919,219
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Steam generator, J. Sam son ... 579,497
Steam separator, C.M. um. .. 579,377
Stitch separating and lndentlng machine, J. B’

Hadaway . 579,231
Stopper extractor, E. Walker.... . 579,200
Storm and screen frame, B. J. . 579,138
Stove, hot blast, J. Kennedy............... ... 579,211
Stove, sheet metal heating, F. L. Beymer. ... 579,379
Stove or range, C. A. Pettersen............ ... 579,280
Sulky, C. H. Peardon...........voeevveenenns ... 579,176
Sulky, trottin, , Haywood & Marquedant.......... 579,149
Switch. See Railway switch.
Switch device, Owen & Bates............ GO000GI00000 579,329
’7‘1{3 barrel, I. W asserstrom. . . 579,354

egraph call bell, J. N. Newso 579,169
T:lephone exchange system, Keelyn & Miller.... 579,
‘I'elephone spring jack, W. O. Mei . 579,239
Telephonic messen er service, J. D. Hobbs. . 579,482
Tent,J. M. Wolbrecht...................eeie . 579,373
Thill coupling, D. Bradley . 579,289
Thill coupling, E. Brush...... a0 579,290
Thresher attachment, clover. 579,259
Tile, roofing and sheathmg, C.T. Harris . 579,481
Time check and recorder. electric, Da

Armstron, 579,473
Tire, bicycle, % Park 579,521
Tire, pneumatlc, E W 579,122
Tire removing machine, H. H. 579,352
Tire tightener, Dobrowolskl & Wise. 579,260
Tire, vehicle wheel, S. E. Barnes 579,216
Tobacco cutting machlne. N. P. ¥ 579,306
Toilet, child’s traveling, N. F. Boniface. 519,337
’l‘oothplck G. B. Deardorff............ . 579,139
Top ho]der, lnnmg,W A. Palmer. . 519,174
Toy house, . Ferguson.............. . 579,
Transferring apparatus, F. H. Richards............ 579,451
Transportmg articles of merchandise, means for,

B = 7= T O e 579,158

Truck, car, J. W. Anderson 5 5
Truck for moving heavy bodies, J. Wilhe lm ...... 579,286
Truck for street railways, section car, G. E

’I‘ruck fork, A. J Mehlenbeck
Truss, N, Y. H

Type line casting machme A. S. Cap ehnrt

Typesetting apparatus, Johnson &Low 579,541
Typewriting machine, R Hertzberg.. 579,433
Typewritin, machme . D. Whltson 519,203
Umbrella, B. M. Shaine.............c.ccovviiiinn. 579,185
Umbrelle” ribs and stretchers, hinge connection

bi{0) U W D (3 DN 79,403
Valve, W. K. Harrison 79,432
Valve, L. W. Noyes..... 579,171
Valve, Slckafoose & Wyal 579,1

Valve for air hoist cylmders 5
Valve, separating throttle, J. C. H. Stut
Valve, three-way, F. Blllmgs

Vehlcle safety step, J. T.
Vehicle washing apparatus, W.
Vehicle wheel, C. E. Tomlinson

Velocipede, Rubel & Naylor 579,351
Velocipede, G. A. Skarin 579,307
Velocipede, ice, P Bieth 579,510

Vendmg machine, coin
Vessels, dévice For Faising and

SChHramm. ...................
Voting machine, J. B. Clot..
Wagon brake, I. R. Dotson..

. 579,330

Wagon storm’ shield, dehvery. F. Fnerdl ch 579,321
Water cooler and refngerator, J. Sch1mme1 79,367
Water gage attachment, Jewett & Wood........... 579,345

Water power, mechanism for utllizmg, W.
WO0AWArd. .. ooovneeerrriuneniananiannnns 579209 579,210
Weighing machme. F. H. Rich
579, 444 to 579 450, 579,452 to 579,455
‘Weighing machine, automatlc grain, o
MOSHeT. ...ttt ieiiiiieeeaeaeanaan, 579,240
wel% mg, packing, stamping and labeling ma-
ine, R. L. Patterson............................ 579,546
Wheel. See Bicycle wheel. Grind-
ing wheel. Vehicle whe
Wheel. B. F. Rittenhouse..
Window, W. W. Wilbur, .

Gear wheel.

Wire mat, A. W. Knittel.. 579,517

Wiring device, house, H. R. Young ................. 579,213

‘Wool, cotton waste, etc., and apparatus therefor,
degreasmg and cleansmg, N. Turney 9,524

Woven fabric, T. McAuliffe

DOIA. ... iiireieceireeiteiniiietirecsncannsensannnns
Wrench J.P. LaVIgNe. ..o viiiiiiereienirnnnnnnnen 22(3,31328
Writing machine platens, facing for, H O. Can-

feld..ooeiiieniiiiiiiiiiiiiiers ceennnnannns eeneen.. 579,128
DESIGNS.

Bell frame, electric, N. H. Raymond ................ 26,796

Blcfcle parcel carrier, F. Yu neck....... ... 26,795

Boiler setting, steam, E. S. T. Kennedy. ,802 to %805

Braid, V. Schuc

Checkrem glnde 100p, S. H. Hu
Cigar boxes, ornamental print for,
Desk, J. Gramelspacher
Dlspla.y mck F. M. Harrington
E (]xsrm)(llley

Hook, coat, J. R. H

Jaror bottle, J. Ru&pert

Kettle scraper, M

Lam blcycle,

Nut , A. W. Spear

Puzzle G L. Heugel..

Razor handle, M. C. Leffert:

Wame iron support, Griswold & Hol
ﬁon body, dehver . T.

strainer, A goo

TRADE MARKS.

Agricultural machines and implements and their

parts, Osborne & Company. 29,719
Antiseptic_artides, compound
z Fiber Company.. 29,127

Beer, lager, F. Feil.. 29,737
Beer, malt extracts an
liquid products, lager, Otto Huber Brewery.... 29,736
Cement and asPhat Schllhnger Brethers Com-
pany & Schillinger Brothers. 3
Chemical preparations, McKesson & Robbi
Chemical preparations, C. Raspe &%
Cocoa for drinking or cooking, powdered, S. L.
Bartlett.....oooiiiiieetiiiiieceioiisnnnassiessannns 29,
Cotton goods, especially sheetmgs and drillings,
Tata & Company

Fertlhzers. J.J. Turner & Company

Food, stock, C. R. Love............... ,135
Gmghams nnd other colored cotton fabrics, Lan-
caster MillS......oouuiiiiieiiiiienireneennseneennnnn 29,713
Gloves, skin or kid, Foster, Paul & Compan29y. o
"16. 117
Medicines, laxative, Tarrant & Comp any . 291%
Mineral waters. natural, estate’of B. Doollttle 739

. 29)
Nipples for nursing bottl%, Meinecke & Cam any 29 122
Packmg, steam and hydmuhe piston, J V&P

ble sounds in the human body, M. Wallach
Surgical instruments and appliances, Kny-Schee ‘er
'ompany.
Whisky, W. " & Com
‘Wicks, lamp, C. J. Schnender
Wood preserva ves, American W
Company.

«

titting culmination of nineteenth century science and literary progress.
acknowledged to be the most complete, reliable and thoroughly up-to-date of all reference libraries, which has been appropriately named

THE AMERICAN EDUCATOR

made b Americans for Americans. It combines all the essential features of a complete general Encyclopadia, a Pronouncmg chnonary,
Library o Blography, and a Gazetteer of the World, all based upon the latest reports and statistics available up to March 15, 1897.
the treatment, in condensed encyclopzdic form, of the whole range of human knowledge, with special attention to the new subjects that have been
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live sub ects of our wonderful to-day.
work,

ENCYCLOPZADIA,
LIBRARY of
BIOGRAPHY,
DICTIONARY and

GAZETTEER.
FOUR MASSIVE
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AT LESS THAN COST!

DO NOT NEGLECT THIS RARE OPPORTUNITY.

For more than two years the best energies of our special educational staff of over 200 well-known scientific writers have been concentrated on the
preparation of the most important American publication of modern times—one that even now is recognized throughout the educational world as a
We are now able to announce the early complenon of this gigantic production,

Our plan involves

‘We can simply guarantee

COMPLETE-1891

No other Encyclopadia, not even
those costing from §75.00 to $200.00
contains omne=-half as much infor-
mation on subjects of the greatest
interest atthe present day, such as

Aeronautics
Bimetallism and Banking
| Hypnotism
Balloon Voyages to the Pole
Battleships and Cruisers
Agricultural Chemistry
Bacteriology, &c.

These and a thousand other fresh
subjects are fully treated and
v1v1d1y illustrated :

New Hudson River Bridge
at New York (begun 1897)
Boston Subway
Late Wonders of Electricity
McKinley’s Cabinet
Bubonic Plague of 1597

No other encyclopzdia will do for
up-to-date people. The thousands
of Biographies include those of
living 1nen, in whom we are most
interested, and whom the older
books ignore. The (azetteer
contains statistics of countries, peo-
ples, and places, from government
and other reports including those of
1897. Our sample pages will con-
vince you that The American
| Educator is Years ahead ofits
| nearest competitor.

YOU SAVE $27.50 BY ORDERING NOW

Partial List of Editors and Special Contributors,

Prof. Charles lﬂorrls, ofthe Philadelphia Academy of Natural Sciences.
rinton, A. M., M. D)., late Pres. of the American

ment.
. Church

by purchaser.
tional.

READ OUR GREAT SPECIAL OFFER.

THE AMERICAN EDUCATOR will be completed about June
1st—perhaps sooner; the finishing touches are now being applied by an
army of experts and artists. There will be only two styles of binding—
Cloth, at $35.00 a set, and Half-Russia, at $45.00 a set.
original and well-known methods of advertising, we propose to secure
immediate and wide spread publicity for our new work by distributing
the first edition at about one-fifth regular prices, namely, $7.50 for
the cloth style (4 vols.) and $9.00 for the half Russia, this being little
more than half the actual cost of making.
secure at once the inevitable verdict of universal popular endorse-
These advance orders at one-fifth price must be accompanied by
cash, and our special price holds good only until the work is issued, a
few weeks hence, or until enough orders are received to exhaust the
first edition, which may occur within the first fewdays. Not more than
two sets will be supplied to any one applicant.
and filed in rotation, as received, until the day of publication, after which
time no sets will be supplied except at regular prices.

HOW TO ORDER.

price, andthe completeset of four volumes will be sent immediately upon
publication, probably before Junel.
The special book-case, will
Books guaranteed as rehresentml, or money refunded
if set is returned within ten

Agency, or to any bank or newspaper in Philadelphia. Mention this paper.

BOOK OF SAMPLE PACES AND ILLUSTRATIONS FREE ON
RECEIPT OF 2c. STAMP.
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We refer.to any Commercial

SYNDICATE PUBLISHING CO.,,
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234 South Eighth Street,
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00D or NETAL WORKERS

without steam power can save
time and money by using our

FootandHand Power achinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Fallg, N. Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of patents
¢ranted for the various subjects upon which petitions
have been flled from the beginning down to Decetber
31. . Contained ln RCIENTIFIO AMERICAN 8CP-
PLEMENT, No. 100:2. Price 10 cents. To be had ut
this office and from all newsdeulers

POWER& FOOT
ATHES. N5 Uretie OATALOCUE FREE
0 CULVERT ST. CINCINNATI.O.

SEBA ATHE

THE BII.I.INlS WIRE CUTTER

Drop forged from
the best Tool Steel.
Six Cutting Edges.
Adjustable Gauge.
‘Workmanship

- —— the Best.
S — Length 10 inches.
8™ Send for circular “ W. C.”

THE BILLINGS & SPENCER CO.,

Drawer 3. HARTFORD, CONN.

SHAPERS,PLANERS.DRILLS
MACHINE SHOP QUTFITS. TOOLS

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

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

f comphcated the cost will be a little more. For full
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtamea.

ARMSTRUNG S PIPE *THREADING
CUTTING.OFF MACHINES

Both Hand and Power.
Sizes 1to 6 inches,

Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
. Pipe Cutters. Stocks and Dies
E universaily acknowledged to be
THE BEST. §¥ Sendfor catalog,
® THE ARMSTRONG MFG. CO.
Bridgeport, Conn.

ONLY ALL

WROUCHT STEEL BQ“* P““Qv

in the World. Unbreakable, very
light. Positively safe. HExtremely
high speeds. Perfectly balanced any
speed. Cheap first cost and power
saver. Steel bushings to fit any
shaft. Up-to-date dealers will se-
cure territory. @" For price and
descrlption, wri

AN LAN PUILFY Co.
18th and Hamilton Sts., Phila., Pa
§#~ See SCIENTIFIC AMERICAN, Feb. 6, 1897, page 84.

On receipt of ten cents in stamps (practically 25% of re-
tail price) we will send you one of our

%-Inch AUGER BITS

A fine cuttmg tool, perfect clearance. especially good
in hard wood and for end boring.

tF" Send for Circulars “S A,” Free.
THE FORD BIT CO., HoLvokg, Mass.

Experimental & Model Work

Circulars & advice free. Gardam & Son, 9% John St.,N.Y.

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
Riarson interested in Machinery or

a.chinery Supplies, needs it in his

#«]00b

CATALOGUE

s ness. t contains 710 pages,
0}§x7x inches, and is a complete
Tool Encyclopedia. Mention this
paper and inclose 35c., and we will
mail you, postpaid, a copy of the
book, with discount st.eet.

MONTGOMERY & CO.

MAKERS AND JOBBERS IN

FINE TOOLS,
" 106 Fulton Street, New York City.

© 1897 SCIENTIFIC AMERICAN, INC.

BARNES’

UPRIGHT DRILLS

Complete llne, Ta; gmg from Light Fric-
tion Disk Drill to 42'' Back Geared Self-
Feed. (& Send for New Catalogue.

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

"1 % @WIRE FORMING

MACHINES

With F, B. Manville’s Pat-
eut Sliding Former, Arti-
cles made from coil of round,
 Hlut or square wn'e, same as
hown in the cut

j 03~ Bent Wire Goods furnish-
ed to order.

g BLAKE & JOHNSON,
Box 7, Waterbury, Conn., U.s.A.
WE LEAD ON 3

WIRE COAT

AND

HAT HOOKS

SELL THE MOST. \ /]
MAKE THE MoST. ¥ &
EF= We have the Machines to do it.
AMERICAN WIRE GOODS CO., - LOWELL, MASS.

“

COAT & HAT
HOOKS.

s
= PERFORATING GO-
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- GATES ROCK &
ORE BREAKER,
Steam Qre Stamp,
llmmg Machinery,

50 years experience as builders.
GATES IRON WORKS,
Dept. C, 660 Elston Auc.. Glueago

¥ You Are a Manufacturer of Sheet Metal
articles, you are na,tm‘ally interested in New Ma-
chinery, an COS8! y a 2c. stamp to request
usto fox'wa.rd any of the followmg illustrated circulars:
No. 1. ROLLING MILL MACHINERY FOR SHEET METAL
No. 2. Tuse AND WIRE MILL MACHINERY
No. 3. SILVERWARE AND COINING MACHINERY
No. 4. HARDWARE AND BRASS GOODS MACHINERY
No. 5. BICYCLE MACHINERY
ADDRESS
THE WATERBURY FARREL FOUNDRY & MACHINE CO.
WATERBURY CONN.

FOR VENTILATING.

Exbaust Fans,

All 8izes Low Priced but Guaranteed
First-Class. I#™ Send for Catalogue E.
FANS ano WATER MOTORS
OF ALL KINDS.
SPECIALTY MANUFACTURING CO.
187-19% S. Meridian St., INDIANAPOLIS, IND.,U.S. A.

“Queen” Builder's Transit

IMPROVED TRANSITS AND LEVELS
Graduated entirely on our large divid-
ing engines. Special award at World’s
Fair. All kinds of Engineering, Sur-
veying and Drafting Instruments and
Materiais. 220 p. Illustrated Catalogue
malled free only if this ad.is mentioned ‘

QUEEN & CO., it
1011 Chestnut Nt., Plnlndelplnn i Il

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
With one illustration. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 1012, Price 10 cents. 1'0 be
had at this office and from all newsdeulers.

" TRANSITS AND LEVELING INSTRUMENTS.
Al)Jllg"mm,E BENCH LEVEL
) cm—

Bottoms
ound true,
1&15 ground

graduated
Size 4 in. to 18in. Price $2.60 to $8. For book on the level

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

AMERICAN UNDERWRITER
WATER RELIEF VALVE.

For use on Pumps—either
Steam, Rotary or Plunger.
AMERICAN CYLINDER
RELIEF VALVES.
== Send for Catalogue A.
AMERICAN STEAM GAUGE 00..
34, 36 & 38 Chardon St., Boston, Mass.

THE OBER LATHES

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

§F~ Send for Circular A.
The Ober Lathe Co., Chagrin Falls, 0, U.S.A.

@AS OR TJAPOR ENGINES

14 and 34 H. P.,
For Row Boats or Stationary Work.
No Fire. Absolutely Safe.
High Grade and Low Prices.
%4 H. P. Pumping Outfits.
All sizes Stationary up to 2 h. p.

8=~ Send stamps for descriptive
matter and prices.

PIERCE ENGINE CO.,

17 N. 17th St,, RACINE, wis.
THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
how to preﬁ)are the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
letter to the

ad, how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
435. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

“'WOLVERINE” GAS ° GASOLINE.
ENGINES, STATIQNARY

y and MARINE
The * Wolverine ” is the only re-
versible Marine Gas Engine on
the market. It is the lightest en-
gine for its power. Requiresno
licensed engineer. Abso-
s | utely safe. Manufact’d by
NOLVERINE MOTOR WORKS.

12 Huron Street,
GRAND RAPIDS, MICH.

THE IMPROVED GAS ENGINE.

Two cylinders in one casting.
Occupies less space and weighs
less for its power than any engine
made. Can be used wherever pow-
er is required. Either sta-
tionary or marine. No fire.
No heat. No smoke. Noli-
censed engineer required.

8=~ Send forcatalogue.
SINTZ GAS ENGINE CO..

Grand Rapids,
Mich., U. S. A,

SCIENTIFIC AMERICAN SUPPLE-
MEN1. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be bad a: this office for
10 cents. Also to be had of newsdeaiers ir. all parts ot

 DYNAMOS

FOR ELECTRIC LIGHTING.

business.
Slight ]6 c. 110 volt dyuamo $26.50
10 %16 P10 $3.00

Other snzes, up to 75 lights, 16 c. p.
High grade machines. Satisfaction
guaranteed. Electric motors 3 to
7 h.p. any voltage. Stor e_bat-
i teries for all purposes. Bros.
=== & Co., 334 Market St., Chlcago. 11,

@\

kel A\
A \:ﬂl Yoyt

DESCRIPTION :

Furnished in
two styles of
dials, Roman and
Arabic; and two
styles of finish

it and nickel.

atented winding arrangement, with polished
spring encased in a barrel, thus giving main-
taining power. Second hand, patent escape-
ment, 240 beats per minute, short wind. The
movement is covered with a cap, which, screw-
ed fast to a collar, holdsit in pos1hon. strength-
ensthe case and makesit practically dust-proof

u —S0LD 5~
A

PRICE,
MUH?/@

65 COURTLANDT svn[[T NEW YORK CITY
AGRIE THAT IF WITHQUT ABUSE, THIS WATCH
FALS T 0 TIME. THEY WILL LtPO!

113 RETURN T THEM.DIRECT OR THEQL
AGENT NAMED ABOVE WITHIN ONE
Y EARFROM ABOVE ATEAcPAT,

Che Yankee Dollar watcb

Absolutely guaranteed for one year same as a Hundred Dollar Watch,

‘Weight, complete, only 35§ ounces.
<8 READ OUR ABSOLUTE GUARANTEE. =63

MADE IN AMERICA BY AMERICANS.

Just the watch for rongh nse—Hunting,
Camping, Fishing, Yachting, Bicycling,
and for every use that a high priced
watch can be put to.

\mn.r,,
@\w Vﬂl*('l

$1.00 EACH, PREPAID.

Your money back if you are not satisfied.
Large catalogue of interesting specialties free for the asking.

ROBERT H. INGERSOLL & BRO.,

““ Watchmakers to the American People.”

65 Cortlandt St., Dept. 147, N.Y.
0000000000000000

FROM GASOLINE ?

POWER =

It’s Very Economical.
Simple, Safe, and Reli-
able, and Weber Gasoline
Engines require no engineer.
His salary goes in your pocket.

WEBER GAS & GASOLINE

ENGINE CO.,
402 Southwest Boulevard, Kansas City, Mo.

This beats Wind, Steam. or Horse
wer. We ofler the
‘VE“‘TI&I{ 236 actual horse power

GAS ENGINE

for X150. less 10z discouvnt for cash.

Built on interchangeable plan. Built

of best material. Made in lots of 100

therefore we can make the 8rlce. Box-

ed for shipment, weight 80) pounds.
Made for Gas or Gasoline.

= Wrrite for Special Catalogue.

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

POWER? POWER? POWER!

Fifty per cent. increase at no additional expense.

VICTOR VAPOR ENGINE.
LOCAL AGENTS WANTED.
Steamand Vapor Launches
Row and $ail Boats.
Send for catalogue. Specify
one wanted.

THOS. KANE & C0.
64-66 Wabash av., Chicago.

ELECTRO MOTOR. SIMPLE. HOW TO

make. By G. M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven witn
advantage by a current derived from a "attery, and
which would have sumiciens power to operate a foot
lathe or any macbine requiring not over one man bower.
With 11figures Contained in SCIENTIFIC AMPERICAN
SUPPLEMLNT. No. 641. Price 10 cents. To be bad at
this otice and from all tewsdealers.

_r'A

SETS OF CASTINGS _ OF
MODEL ENGINES

) CATALOGUES
FRE

The Van Norman e e
Universal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder in one tool. The
best tool made for all kinds

of small work. Made by
Waltham Watch Tool Co.,

SPRII\GFIEI D, MASS.
Send for Catalogue

Krueger's Automatlc Self-Register-
ing Lumber Measure i

Saves Time and Mental Wear
and Tear. Avoids costly mis-
takes measuring lumber. Be-
ing exact, it prevents contro-
versies over invoices between
buyer and seller. Does away
withallslow methods. Easy to
understand and 0 erate ne
trial convinces of

THE JOHNSTOWN SPECIALTY co., Pa,

ACETYLENE APPARATUS —ACETY-

lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home made and commercial apparatus
for generatinz acetviene on the large and small scale.
'I'he gas as made for and used by the microscopist and
student ; its use in the magic lantern. 'T'he new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057.
Pricel0cents. "Tobe had at office.

“mnou" AUTOMATIC GREASE @UP

It has beveled leather washer which insures
a tight joint and smooth working.
Washer can be expanded by adjusting a
screw. The spring and plunger are controlled
by the thumb nut on to}?1 of cup. The feed
is regulated by screw. ese excellent fea-
tures ave leaders of others.

If you are interested, talk to us.

AMERICAN INJECTOR CO.
331 Congress Street, W., Detroit. Mich.

Johnstown,

AWELL DRILLING MACHINERY,
i MANUFAC TURED BY
WILLIAMS BROTHERS.

4 ITHACA, N.Y.

| MounTED OR ON SILLS, FOR
DEEP OR SHALLOW WELLS, WITH

STEAM OR HORSE POWER
[ SEND FOR CATALOGUE
#-ADDRESS WILLIAMS BROS.ITHACA,MN.V,

That Are Good--Not ‘“‘Cheap Things”

The difference in cost is little. We guarantee our appa-

ratus and guarantee our customers against 1088 by patent

suits. Our guarantee and instruments are Both Good
WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton Street, Chicago

Largest Manufacturers of Telephones
exclusively in the United States.

50 YEARS®
EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention ia
probably 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

SCIENTIFIG AMERICAN,

beautifully illustrated, largest clrculatlon of

any scientific journal, week]y terms $3.00 a year;
8ix months. Specimen copies and HAND

BO®K ON PATENTS sent free. Address

MUNN & cCO.,
361 Broadway, New York,

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of its advantages: 1st. Itis strictly
automatic. 2d. It completely does away
with the * manual’”’ switchboard. 3d. Con-
nection between subscribers is direct and
instantaneous. 4th. No central office ope-
rator to hear, delay, or interrupt conversa-
tions. 6th. Uni &m and uninterrupted
service at all hours of day or night.

This appliance is sold outright or
2 leased, at option of customer; and fully
gu‘tranteed

@&~ Send for illustrated circular S. A. to
Houts Automatic 'I'elephone Switch
Co., Parker, No. Dakota, U. S. A,

SCREW -CUTTING DIE HEADS
SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others,” viz.: Theyare
smaller, stronger, more compact have no
levers to spring, canmot be clogged by
chips, are always rellable, and the prices
are naht descriptive circu-
3 lar *S. A Ourdie eads are furnished
in sizes suitable for cutting threads from
No. 17 ere gauge to 6 inches diameter inclusive.
GeoMETRIC DRILL Co., New Haven,

EUROPEAN AGENTS: %WHAB CHUR(’HILL&CO London, Enghnd.

HITE , CHILD&BENLY Vienna, Austria,
Eine" Nine Cents Per Pound.
A good quallty for Typewnter or Office
P{ s if des [egl Sample book

f’ree G IFF‘ITH AXTELL &
ape CO., Embossers and Catalogue Makers,
HOLYOKE, Mass., U.S. A.

DORMAN’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturers of Sceam Ma-
chines for Rubber Stamps. We also muake
Dry Heat Vulcamzers Complete outfits
from $10 to $1,000. 1 Stamp and Stencil
Tools and Supphes Brass and Steel Dies
for all purposes. Scals, Engraving and
Die Sinking of all kinds. Established 1360.
§¥~ Send for Catalogv:s.

W. DORMAN CO.
Baltimore, Md., U. 8. A,

'THE J. F.
121 E. Favette St.,

terms.
German (Badish) or the Swiss side of the Rhine,

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN.

)
The mpan; ls ina osmon to let electric energy at exceptmnallv cheap rates and on
C(')I‘hgy ay]so oﬂerpto applicants wishing to establish themselves near the works, suitable land on eltlrer the
in the vicinity of important railway Tines.

For further information please address The Manager, Kraftubertragungswerke,

Society for the Utilization of the Water

Power of the Rhine N/Bale, Swltzerland
sSKED TO 000

the most favorable

Cheap labo:
Rheinfelden, Svntzerland

© 1897 SCIENTIFIC AMERICAN, INC.

Architecture g5

Architectural and
Mechanical Drawing ;
Electricity;: Mechan-

To Carpenters,

Machinists, Electrical
Workers, Plumbers,
Steam Fitters, Pattern

ics; Plumbing; Min- j& Makers, Steam Engi-
ing; Civil Engineering neers, Draughtsmen,
in all Branches; Miners, Civil Engi-
Steam  Engineering neers, etc. References
(Loco.. 3tat’y and ¥4 Y Everywhere. Free Cir-
Marine) y cular.  State Subject

The International
Correspondence Schools

TICR you wish to Study.
BA % ws B 942 Scranton, Pa,

ALCO VAPOR LAUNCH

Motor controlled from bow. Valve move-
ment, 12 to 1. 16 to 60 ft. Launches.
Tw:m Screws a specialty. 1.2,3,
5,7, 12, 14, and 20 H. P. No licensed
engineer or pilot
required. Speed
and safety guar-
anteed. No dan-
gerous Naphtha
or Gasoline used.
No disagreeable
vibration,

W Send Ten Cents in Stamps for 1887 Catalogue.
Marine Vapor Engine Co., ft. Jersey Av., lersey City, N.J.

NO FIRE, SMOKE OR HEAT. ABSOLUTELY SAFE

250 and up. F Send for Catalogue.
I'rus‘éott Boat Mfg. pCO ., Drawer 9, St. Joseph, Mich.

Boats, Skiffs, Canoes, Launches

High grade Sporting,
N Athletic, Gymnastic, and
*Boating Supplies. My
prices are from 15 to 25
= : = ’ per cent. lower than other
reliable dealers. §¥ Catalogue on application.

SECOND-HAND LAUNCHES ALWAYS ON HAND.
WM. WOOD, 15 West 125th St., New York.

{ONITOR*MOGUL

NARIN! GAS ENGINES.

LAU ﬁCHES *

NO INSPECTION, BOILER, R.FIRE. HEAT, SMOKE OR ODOR

VAPOR ENGINE AND POWER COMPANY
MONITOR GRAND RAPIDS. MICH, SEND FOR CATALOGUE.
ACETYLENE GAS AND CARBIDE OF
Caleium.—All about the new illuminant, its qualities,
chemistry. pressure of liquefaction, its probable future,
experiments pertormed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Apparatus for making the gas. Contained
in SCIENTIFIC AMERICA\' SUPPLEMENT, Nos. 998§,
]004, 1007, 1012, 1014, 1015, 1016, 102222,
1035 and 1038, 1’ he most recent apparatus of sim-
ple and more elaborate type described and illustrated
in special acetylene Supplement No. 1057. Price 10
cents each. T'0 be had at this office and from all news-
deulers.

=ley-Ngy & MARINE

s -!k I!l e &
%HP

.
GRAND RAPIDS{M:+)GAS ENGINE &YACHT c=58 FRONT §1)

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, - - - New York, N. Y.

Manufactory Established 1761.

HARDTMUTH'S DRsEﬂgﬁ-s
“f R - 1t
are the Pens m m ING
the world. Every architect, draughts- PENCI LS
man, engineer, copyist,

clerk, and everyone using

penclls, should try the %{Uh"l"uunr

Once tried, always used thereafter. For sale by all Sta-
tioners and Artists’ Materlul ealers. Sample free
on application. FAVOR, RUHI: & CO., Importers,

121 West Houston Street, New York.

X Ray Apparatus

BE.V.BAILLARD, 106 Liberty Street, N. Y.

Send for description of our new

. & F00t {Ubeel

Useful to the Bicycle Repairer.
W. W. OLIVER,
1480 Niagara Street, Buffalo, N. Y.

ROTARY_ENGINES.

The various efforts that have been made by invent-
ors during several generations to overcome the de-
fects of this form of motor will be discussed in a
series of articles now being published in the

Scientific American Supplement,

beginning with the issue of April 3d, and extending
over a period of three weeks. These articles give
the history and development of the Rotary Engine
from the year 1588 to the present day. The engrav-
ings which accompany the article have been pre-
pared from works on the subject of Rotary En-
gines and from patent drawings of recent inven-
tions, many of themshowingdevices of the greatest
ingenuity and interest. Copies 10 cents each.

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

SUPPLEMENT, $5.00 a year.
Combined rates, with
SCIENTIFIC AMERICAN $4,
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Srcientific

Obear ReTOrm Saddie

Wheeler
Built to

Sit on,
Not to
Straddie

g ]

Shaped to afford the rider a natural support and over-
comes all saddie soreness. Specially recommended for
ladies. [ndorsed by eminent physicians. A Pracnca]
saddle for aliriders. Write for catalogue and be

If your dealer cannot supply you, write the

Wheeler Saddie Co., 191 Larned St. (E), Detroit, Mich.

ende BICYCLES

Grade

for Men, Women, Girls &
Boys. Complete line at
lowest prices ever quoted
00 “*Oakwood” f

S?O Bicycle
$15 Maywood .
sim})lest Strongest Bicycle on earth - o $32.00
Ful guaranteed. Shipped anywhereCOD w1th rivi-
lege to examine. No money in advance. uy irect
from manufacturers, save agents’and dealers {:roﬂts.
Large illustrated catalogue free. Address (in full

Cash Buyers’Union,162 W. Van Buren St. B ISIChlcago

What is the first part of a Bicycle
to look dull and old ? Why,
the Spokes, of course.

Hluminum Lacquer

makes them bright. 35 cents will
bring you enough for one machine.

THE COLOPHITE MFG. CO.
97 Edgewood Ave., New Haven, Conn.

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

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

@~ Write for our Ilustrated Catalogue and Testimo
Rerlal Ball
icago, Ill.

Illlll‘l bauEy

3
.ﬂlcmc sruKE )

Tiction 75 per
Mechanicaily

nials, which we send free on application.
Bearmg Axle Dept., 184-190 Lake Street, C|

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-
mmed mm_ SCIENTIFIC AMERICAN SUPPLEMENT, No.
992. Price 10 cents. To be had at this office and from
ali newsdealers.

Headquarters for

DUMPING
Horse (arts.

i ‘Wide and narrow tires.

3] Low rates of freight from
our works—'I'atamy, Pa.—
to all points.

HOBSON & CO.
No. 4 Stone St., New York.

Revolution in Engraving.

Hand engravers are backward as MS. writers were be-
fore Caxton’s time. They redesign each letter every
time they cut it. We saw this ten years ago and fol-
Jowed it up. From suitable designs once made our
latest patent

cutslettering and designs, raised or sunk, on any material
that can be cut. Better work and quicker at a tenth the
costof hand work. Allsortsof people use them. Brass
and general engravers, seal stamp and type makers, in-
strument makers, engineers, railways, government
works and arsenals. Send for an Illustrated Booklet to
Taylor, Taylor & Hobson, Slate Street Works, Leices-
ter, England. 3 U. S. patents for license or sale.

A Prime Smoke

Don’t think because the
price is low, the quality
is not high.

The Finest Hand Made Stogie Cigars.

Madeof fine fragrant Natural Leaf Tobacco, skill-
fully grown, selected and cured. Absolutely pure,
no artificial flavoring, coloring or drugs. our
money back if you don’t want them.

100 for $2.00.

Prepaid, anywhere in the United States.
Sample box (dozen) by mail 30c.

EMPIRE TOBACCO CO., Wheeling, W. Va.

FREE STOP-OVER
AT WASHINGTON

On all through tickets between the east,
west, north and south reading via Balti-
more & Ohio Railroad, a stop-over at Wash-
ington can e secured, without extra charge
for railroad fare. by depositing the ticket,
upon arrival at Washington, with the B. &
O. station ticket agent at that point. Wash-
ington isalways attractive to visitors, and
particularly so while Congress is in session.
This arrangement for stop-over privilege
will doubtless be appreciated by the public,
and will bring to the National Capital many
travelers to view its superb public buildings,
monuments, museums and thoroughfares.

MATI

DRO

AU TO

<
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ROLLING, STAMPING, PUNCHING

American,

239

S o | T

P PRESSES

CREASE IN PRODUCTION
MDSSBERG &GRANVILLE M FG CO PROVIDENCE R.L

& WIRE-DRAWING MACHINERY.

X
CROOKES TUBES AND ROENTGEN’S
Photography.—I'he new photography as performed by
the use of Crookes tubes as a source of excitation. All
about Crookes tubes Scm\mmc AMF‘RI(‘AN SUPPI E-
MENT, Nos. 181 238. 243, 244. <795
905, 980, 1050 1064, 1055, 1056. 1067, also
SCIENTIFIC AMERICAN, No: + 8, 10 and 14, vol. 1.
These profusely 1llustr.nted "SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them will
be found Prof. Crookes’ early lectures, detailing very
fully the experiments which 8o excited the world, and
which are now again exciting attention in connection
with Roentgen’s photography. Price 10 cents each
I'0 be had at this office and from all newsdealers.

ONLY PRACTICAL MAGAZINE CAMERA.
SUNART’S

“VENI, VIDI vICI,”

SUNART MAGAZINE,
SUNART FOLDINGS

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

SUNART PHOTO CO., ROCHESTER, N. Y.

Latest Improved
ANDERSON AUTOMATIC

Letter @opier,

Copies a letter in 1}¢ seconds
Quickest—Simplest—Best.
g2~ Agents Wanted.

ANDERSON
COPYING MACHINE CO.
173 W.Broadway, New York

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batterles, modern dry batteries, Hellesen’s battery,
Bryan’s battery, Koller’s battery, and the efficiency of
dry cells. With 3 1llustrations. Contained in SCIEN-
Price 10
To be had at this office and from all news-

The Typewriter

EXCHANGE,
= 1} Barclay St., New York.
156 Adams St., Chicago.
38 Court Sg., Boston.
818, Wyandotte Street, Kansas City, Mo.

We will save you from 10 to 50 per cent. on Typewriters
of all makes. I?B Send for Catalogue.

TIFIC AMERICAN SUPPLEMENT, No. 1001,
cents.
dealers.

> INarvelous are the Results

OBTAINED FROM THE
NEW

dhis g

SPECIAL
HIGH PRESSURE and HOT WATER

AVUTOMATIC [NJECTOR

NEW DESIGN AND NEW PRINCIPLES.
Working Range, 14 to 250 lbs. steam. Handles Hot
Water up to 145 degrees. Send for descriptive circular.

PENBERTHY INJECTOR CO.
116 SEVENTH STREET, DETROIT, MICH.
Largest Injector Manufacturers in the World.

Dl XOle Write the Smoothest and
- . Last the Longest.
American Graphite Mention SCIENTIFIC AMERICAN

P E N c I L s and send 16 cents for samples

worth double the money.
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. ).

HAawkiINg' NEw CATECHISM OF ELECTRICITY
A PRACTICAL TREATISE

for Engineers, Electricians
Wiremen and Amateurs. 550
pages, 300 illustrations, bound
in Jeather, pocketbook fom,
gold titles and edges. Strict-
ly “ Up-to-Date.” Postpaid,
$2.00. THEO. AUDEL & Co.,
63 Fifth Avenue, New York.

THE CARBIDES AND ACETYLENE
Commercially Considered.—By T. L. Wilison and J. J.
Suckert, Ph.D. A consideration of the carbides and
acetylene from a commercial point of view, preceded by
a brief history of these compounds, the methods of
their formation, and their chemical and physical prop-
erties. With 10illustratiens. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 1015 and 1016. Price
10 cents each. To be had at this office and from all
newsdealers.

A_RBE_)RUNDUM =

ABRASIVE § WN. ER AN
AMOND._POWD UBST|
OWDER CRYS = E.L.SIHEE& /gE’F'ORM.
CARI ACITY.

PV ~ < a simple, artistic, per-

ctlnl‘= atl” manent, economical,

and absolutely pure

platinum photo-printing process, without developing,
toning, or mounting. §¥ Booklet Free.

ACTINIC-PLATINO CO., P. 0. Box No. 68, Detroit, Mich.

——WOODEN TANKS.

i l For Railroads, Mills and Manufactories.
Lo, t » Builders of Steel Towers and Tanks.
o a.

Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.
217 E. Main Street, Louisvilie, Ky.

japamse PdelliS

O | [ P

Crade Marks.

PRESIDENT McKINLEY, on March 9,
issued a proclamation promulgating
the treaty recently ratified between the
governments of Japan and the United
States providing for the reciprocal pro-
tection of Patents, Trade Marks and
Designs in those countries.

Citizens of the United States may now obtain
patents in Japan. Japan has been very active in
adopting American and European inventions;
and as patents heretofore have been granted
only for inventions made by native Japanese,
the foreign inventor could not obtain protection,
foreign inventions becoming public property as
soon as publication had taken place. Foreigners
may now obtain Japanese patents, provided the
application is filed before the invention becomes
publicly known or used in Japan. The popula-
tion of Japanis estimated at about forty-five mil-
lions. For further particulars, cost, etc., apply to

Messrs. MUNN & COMPANY,
361 Broadway, New York City.

WANT TO SUCCEED?

Then use the NEW STYlE SUGGESSFUI. INCUBA
ceed where others

Thlsdue to their new gstem ot

ventilation; new method of gen-

4 erating moisture;andthe positive

3 action of the new self regulator.

old under positive guaranty.

hAll aboutthese and other things

forpoultrymen in ournew cata-
Book on Poultry.

ue and
sent for 6¢ts, instam; Address,
DES MOINES INC. CO. Box Dig MOINES; IA.

PORTABLE SINGLE RAIL SURFACE

Railway. — Details of construction and description of
rolling stock of a new system of portable railway which
may be laid upon ground that has received no special
preparation for its reception. With 19 illustrations.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
1014. Price 10 cents. Tobe had at this officeand from
all newsdealers.

THE ORNAMENTAL IRON INDUS-

try.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9illustrations. Contained in SCIENTIFIC AMERICAN
|SUPPLEMENT. No. 1020. Price 10 cents. 'T'o be had
at this office and from all newsdealers.

Q- COPY LETTERS

\Fi fifteen a minute, all legible, use my im-
proved automatic co; pying machine.
§F Send for illustmted circular.
JOHN H. ANDERSON,

910 Monadnock, CHICAGO.

BAND FASTENERS For ranks

FOR TANKS
A. P. Dickey Mra. Co.,

RACINE, Wis.
A l EADING 1, OND()\ CUMMISSIOV HOUSF,
: G, Greiner & Co., 10-1 n St.. London, E.C.,
t,rave]lmg over the whole of Great Bntam and Ireland,
and having also important connections in the British
colonies and dependencies, is desirous of making ar-
ra 1ts for the ient representation of first class
American manufacturers, and any communications ad-
dressed to Ernest Greiner, care of Messrs. Herman
Bebr & Co.. 75 Beekman Street, New York, will receive

"ENGINE_CASTINGS

STEAM

and GAS

both Stationary and Marine. Dynamo
and motor garts and complete Machines,
Electnca.] npplies. Telephones.

K Send stamp for catalog.
7 \MIANUS ELEC. C0., Mianus, Conn.

ELECTRO-CHEMISTRY, RECENT AD-
vances in.—By J. W. Richards, A.C.,, Ph.D. A very ex-
haustive and interesl;inipaper on the progress that has
recently been made in the apparatus for and methods of
prosecuting work in the domain of electro-chemistry.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,

0s. 1014 and 1015. Price 10 cents each. 'I'v be
had at this office and from all newsdealers.

BICYCLE BARGAINS.

W ehave 5000 new highgrade wheels
bought from bankrupt dealers and
willsell at from 825up. Send forcir-
cular list. Riders Supply Co., Chicago.

DON’T BE POOR /%75

Ladies or Gents taking orders FOLDING,
VAPOR BATH CABINET, 50,000 sold. Everybody
sick or well, buys. Business Men, Families,
Physicians. Turkish, Russian, Sulphur, Medi-
cated Vapor Bathsat home NoBathTubsor Dr.
bills. Renovates system, prevents disease, obesi-
ty. Cures without Medicine, Colds, Rheumatism,
La Grippe, Neuralgia, etc Produces Cleanliness,
@l Health and Strength. Beautifies complexion.
Gurnnteed Made of best Antiseptic Rubber Cloth ; co&){pered
frame. Wt. 1bs. Price $5.00:. Wholesale to Agents. free
\WVORLD MFG CO., COLUMBUS, 0.

$2,200 a

w.

Self Regulating.

RELIABLE HEN

A 50 Egg Size Incubator (Hot Airand Hot Water) Posltnvely Reliable and

LATEST, BEST, AND
Cheapest Thing Out.

Now is the time to buy. The prices are in reach of all.

50 Ege Size Hot Air Incubator. Copper Lamp, . $1000

? Size Hot Water Incubator, pper Lmnp and 'l‘ank . . 1200

ﬁ ck Size Hot Air Brooder, Copper Lamp, . . . . . 5.00
mrcular Free. Send 10 cents for Large Guide and Catalogue. Address

RELIABLE INCUBATOR AND BROODER CO., QUINCY, ILL.

© 1897 SCIENTIFIC AMERICAN, INC.

Instruction by mai],ad
Methods approved by lea
ingeducators.Experienced
and competent instruct-
ors. Takessparetimeonly.
Three courses—Preparato-
ry,business,college. An op-

é)ted to everyone,

Stud
Law
at
Home %

Sqrﬁunity to better your con-
ition and prospects. Stu-
dents and graduates

everywhere. Seven
years of success. Full
articulars free E
PRAGUE CORRESPONDEN LAW
171 Telephone Building, DETROIT, MICH.

NAZARE'I‘H; INDUISITRI/\L SCHOOT..

»

UNDER THE CH"levl OF THE SISTERS OF
ST. JOSEPH OF NAZARETH (EPISCOPAL).

Industrial training forgirls of good character to ren-
er them self-supportin,
Terms $150 a year. ovacations.
y L1
ALL yourletters, bills and papers
should be DATED! This Dater adjusts to ANY
desired date INSTANTLY and will save you
time, money and trouble. Itis Rapid, Legi-
ble and costs practically nothing : To
Present you our catalogue of 8000 spec-
ialties with a specimen BARGAIN we will

send this dater post-paid for c
8for 60c. 3$2.00 a d oﬂrn. onLY:abe,

l:nnsscunvs uummn
umbcrs from 1t 00, same price.
AOU nced both ! AGENTS WANTED.

ROBT. H. INGERSOLL & BROTHER.
Mail Order Bargain House.
Dept. No. 147, €5 Cortlandt St., N. Y. Citye

PERPETUAL DATER

Telescope for Sale. Brashear equatorial reflector with
circles. Photo 10c. T. S., Box 594, Saginaw, E. S., Mich.
M 0 D EL MAK E I make Models for Electrical and
Mechanical Appliances, also fine

machinery. M. SANGER, 36 Cortlandt St., NEW YORK
I CE and Bottlers’ NMachinery. THE VILTER
MFG. Co., 8% Clinton Street, Milwaukee, Wis.
$5° oo ‘W e offer cash for simple ideas, patented
or not. Send 10 cents to cover postage

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

ENG'NEER WANTED for night work; must be
thoroughly familiar with Ice’ Machines
and Dynamo. Apply to the Atlantic Refining Co.,
Paraffine Department, Point Breeze, Philadelphia, Pa.

MACHINES, Corliss Engines. Brewers,

PE WHEELS. MODEES 8_EXPERIMENTAL WORK.

TY SMALL MACHINERY |
NOVELTIES B ETC. NEW STENCIL WORKS 100 NASSAU 8T N:V.

EXPERIMENTAL MACHINE & MODEL

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

THE CHICAGO DRAINAGE CANAL.—
Description of a great engineering work undertaken to
revent the contamination of the city’s water supply.
With 6 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 101%7. Price 10 cents. To be
had at this office and from all newsdealers.

nEAFNESS & HEAD NOISES CURED.,

Our INVISIBLE TUBE Cushions help when all else fails,

as glasses help eyes. NOPAIN. Whispers heard.
Bend toF, Hiseox Co., 858 B’way, N. Y., for Book and Proofs FBEE
Calcium car-

W||.|.30N GARBlDE WURK bide. Samples

New York, including iron case
packages Patentees and manufacturers for export.
Office 20 Maiden Lane, New York.

F.N. ROEHRICH & CO., 108 Fulton St., New York.
Machinery Designing, Mechanical and Patent Office
Drawing, Designs of Manufacturing Plants and Spe-
cialMachinery, Detail and Working Drawings furnished.
Inventions and Mechanical Problems worked out.

Experimental Science

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

840 pages. 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$4. Half morocco, $5.

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

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

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

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

B~ 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 theline,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
mwent. as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Ride = Che « Olive!

ek dol R dovlobeo
wlelecb el oK dwh

Strictly high grade. Features—attractive, J:rac-
tical and substantial. Agencies offere
for unoccupied territory.

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 SUP-
PLEMENT, No. 90S. Price 10 cents. To be had at this
oftice and from all newsdealers.

Nickel Silver
Watches —=

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

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

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

New specialties have been added.

Our 97 Model

Trump Cyclometer,

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

The Waterbury Watch Co.

WATERBURY, CONN.

4. ARDNERCRFLATSURFALES
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Co Ll usA

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns
Letters-Patent No. 463,569,
granted to Emile Berliner

B kAl i il i il Al il hih bbb hs

November 17, 1891, for

a combined Telegraph and
Telephone, covering all
forms of Microphone
Transmitters or contact
Telephones.
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THE LAMP THAT LEADS!

We bad a notion to0 make the best Bicycle Lamp in the world,
and we have succeeded in doing so. We name it the

MV & W 97

It is built on a 85 plan and sold for 83, and we claim that it
has no peer at any price.
and riveted--no solder.
unique burner, insuring solid shaft ot brilliant light illuminating
IOOL eeft ahead. Wind won’t extinguish it, the wick can’t be jolted
out o

lock an
are in one piece—silver plated and burnished—firm as a rock till
ou want to clean it, then with three movements you can take the
amp to pieces for cleaning. It has two adjustments—one for

Ltis made of best sheet brass, seamed
Best nickel plating. Powerful lens with

lglace, oil won’t spill or leak. It has an automatic wick
lights from either side. The front and back reflectors

“¥ head and one for tork—please yourself which you use. It is

smokeless, handsome and durable, and guaranteed by the makers.

MATTHEWS & WILLARD MFG. CO.

New YoRKk OFFice, 40 MURRAY STREET.

Che Worden Kickory «
« « Frame {Uheel

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

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

The strongest and easiest riding wheel made.

A High Grade Bicycle in all its parts,

CThe Worden Bickory Frame Gycle (Works,
Syracuse, N. Y., U. S. A.

TH

Cribune «

at Every Point

are the

NEW MODELS,

of

the

ndard

Sta
emington

ypewriter
ko, Scamans & Benedie

No.327 Broadway
New York
0.5,

B

Tested and True.

The Easiest Running Wheel in the World.

ERIE, PA.

8=~ Send for Catalogue.

E BLACK MFG. CO.,

STEAMBOILER-EXPLOSIONS

J- M- ALLEN-PRESIDENT  'W-B'FRANKLIN - VICEPRESIDENT
J-B.DIERCE-SECRETARY _ F-B-ALLEN - 22VICE PRESIDENT

icyclel

20 Years’
Experience

in cycle building
has made

Unequalled

Unapproached
STANDARD OF THE WORLD.
*

Hartford Bicycles
$75, $60, $50, $45.

POPE MFG. CO., Hartford, Conn,

Catalogue free from dealers, or by mail for
one 2-cent stamp.

“BROOKS”

> SPRING SEAT POST
The Original. The Best. Thousands in
use. Takes away all jolt and jar. Fits
any wheel. Can use any saddle. - If your
dealer don’t have it, will be sent on t+ial,
f/ C.O0.D.—satisfaction guaranteed. Insist
on having a ‘“‘Brooks’” upon your new wheel.
BROOKS SPRING SEAT POST CO.
quette Building, - - - . Chicago.

PRIESTMAN SAFETY OIL E

“ A thoroughly successful commercial Ene
gine using a Safe Oil.”—Franklin Institute /
No Extra Insurance, No
Steam, No Gas. No Gasoline.
Reliable, Safe, Economical. §
and Convenient. Chosen by X
Nine Goverrments. Usedfor [§
nearly every purpose. X
PRIESTMAN & CO.. incorp'd,
530 Bourse Bldg., PHILADELPHIA, PA.

GASOLINE ENGINE

is used for almost every
purpose power is applied
=l) to under the sun, and is
) unequaled.
Full particulars by addressing
| __ CHARTER GAS ENGINE CO.

> Box 148, Sterling, I11.

$100

1540 Mar

Y
=%

THE . ..
CHARTER

H.P. GASOLINE ENGINES
H. B. Maxwell, 40 W. Court St., Rome, N.Y.

12

..OO...'0.00....Q...0.0;....;ﬁ‘—......0.......0.0....

INDIANA BICYCLE CO.
Indianapolis, Ind.

That is the Price

of ’g6, greatly improved and as
good as most $1oo wheels, sells
for.
wheel at a popular price.
We have also produceda new
and expensively made wheel
this year, equipped with the

only perfect bearings yet
ma .e.

Bicycle
Tried and true—a popular

Catalogue Free.

100

Its price is

© 1897 SCIENTIFIC AMERICAN, INC.

American

W altham
W atches

are the most perfect
timepieces it is
possible to make, and
they are sold at
lower prices than
foreign watches of
less value.
«RIVERSIDE” and
“ROYAL” movements
particularly recom=
mended.

For sale by all retail jewelers,

Qut Chis Out,

Tt May Mot Appear
Hagain,

CANMVAAANANNAANANNNN

The Turper

Can a dealer sell wheels with
this kind of a Guard when
his competitor’s wheels
are equipped with the

Turner
Aluminum Guard?
p o\ i

AR ARAR AN AR AN A
More than Two Thou~
sand Customers say :

«The Straight

Turner Brazer
i8 the best Brazer made.”

R

icycle

Send for our 1897
Goods Catalogue describing

The

Equipment.

The Turner Brass Works,
212 Kinzie Street, Chicago.

Our “Twrner Bronze” for Cycle Connections
stands brazing perfectly. Great strength.
[mmediate Deliveries from your patterns.

InboIIDY) MIRDLG L0f PUIS

J New York,
f Chicago, Philadel~
phia, Boston,
London.

HALF A CENTURY OF CYCLES.—AN

interesting history of the eycie from its origin aup to the
present time. The first crank-driven bicycle. The
**pone-shaker?” and its successors. The tricycie. The
modern whee!, Cycle building a seience. Points of im-
provement. T'he pneumatic tire. A hand and foot cycle.
With 9 illustrations. Contained in SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 101:2. Price10cents. To be
bad at this office and from all newsdealers.

o $48 e $41 s #4914 e 1 e e $41 e $¢F . $41 e P
is equalled in its absurdity by the notion that
painting a_house with cheap paints is economy.
‘The best is the cheapest’” is as true as itis trite.
Thg best and the most economical paints for all
buildings are Patton’s Paints. No other paints
cover the surface so well or wear half so long as

9~ Pure 3

Ol Suique °AINTS
_Prices range from 75 cts. per gal. by the barrel, to $1.50 per
single gallon, freight paid to any R. R. station east of Denver.
Patton’s House Painting Model—new, patented—
capable of 20.000 color combinations, free of our agents, or
mailed for 10 cents. ‘How to Increase the Size of Your

Houitla wxlt)h Paim’;’free upon postal request.

s0 Patton’s Paint (white paste form), same quality.

JAS. E. PATTON CO.. Milwaukee, Wis., U. 8: A. i

At 3 Pricg R

JESSOP'S STEEL 5t
FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L'2 91 JOHN. ST. NEW YORK-

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.S INK, Tenth and Lombard

!
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Bicycles, Watcnes Guns, Buggies Harness,
Sewng Machines Organs. Pianos Safes,Toola
Scales of all varieties and 1000 other articles
Lists free CHricago Scarx Co , Chicago. L1,

Sts., Philadelphia, and 47 Rose St., opp. Duane, New York





