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Displacement, 11,565 tons. Speed, 1717 knots. Maximum Coal Supply, 1,440 tone. Armor : Belt, 16 to 4 inches; deck, 234 to 4 inches; Tm»posmons. 15 inches. Armameént : Four 18-inch; fourteen
6-inch rapid-fire; sixteen 6-pounders; four Colts; two 8-inch field guns. Torpedo 'l‘ui)es, 4, Complement, 493.
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Cylinders, 33}% inches, 51 inches, and 78 inches diameter by 48 inches stroke. Steam Pressure, 189 pounds. Afir Pressure in firerooms, 1inch. Indicated Horse Power, 12,321,
ONE OF THE TWIN.SCREW TRIPLE-EXPANSION ENGINES OF THE “ WISCONSIN.’—[See page 858.]
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THE PATENT AND TRADE MARK COMMISSION
AGREE ON A BILL.

Some two years ago a commission was appointed
by the President, under an act of Congress, to revise
and amend the laws of the United States concerning
patents and trade marks. The commission held public
sessions in New York, Chicago, and Washington, at
which inventors, attorneys, and others interested had
an opportunity of presenting their views as to such
changes as they deewed necessary. The responses to a
large number of circular letters were also considered.
Since this time Mr. Francis Forbes, the chairman,
Judge P. S. Grosscup, and Ex-Assistant Commissioner
of Patents Arthur P, Greeley have been giving the
subject their attention, and are now prepared to re-
port at the coming session of Congress amend menbs of
the patent laws, the object of which is to make them
conform with the practice under the Convention for
the Protection of Industrial Property concluded at
Paris, March 20, 1883. The cominission will report a
new trade mark law.

This will be an epoch-making statute, and it will
create much discussion between those who favor a
‘* declaratory ” trade mark law, making the registra-
tion a recognition of ownership, and an ‘‘ attributive”
trade mark law, which creates and may create owner-
ship by registration even though the trade mark itself
is not used immediately. The bill wiil be considered
in a subsequent issue. The cowmmission will also re-
port several bills to amend the patent laws in minor
details, relating especially to the filing of caveats and
the appointment of foreign administrators. 4

Mr. Forbes and Assistant Commissioner of Paterts

W. H. Chamberlin sailed Noveiuber 20 as- delegates to'

the Convention for the Protection of Industrial Prop-
erty, which will be convened at Brussels, Belgium, on
December 11, being an adjourned meeting frown that
held in Brussels in December, 1897. '
The above bills, especially that which relates to re-
forming and remodeling trade mark practice, will be
watched with.the greatest interest, net only by the
profession at large, but by all those members of the
community who have any property rights in trade
warks as such. The present practice of allowing :the
owners of trade marks to use their own judgment as
to whether they shall or shall not register their mark
is the one feature of our trade mark laws which is not
up-to-date, or in harmony with the progressive spirit of
the time.

device or name which he has conceived and adopted
is original with him. He may go to some expense in
having a search made in the Patent Office; his attor-
ney may correctly advise him that as far as the Patezj,t
Office is concerned, nothing stands in the way of his
using the trade mark he has adopted; and having
taken the only precaution open to hiw inadvance of
actually putting the mark in use, he, perhaps, spends a
consgiderable amount of money in bhaving labels and
imprints made bearing his trade mark. He puts his
goods on the market, and perhaps expends large sums
in advertising those goods. Some months or vears
may elapse before he receives a notification from sowe
petty manufactnrer that he must discontinne nsing the
mark, and that he must be answerable for dawmages, as
he, the petty manufacturer, had placed goods bear-
ing the same mark upon the market ten or perhaps
twenty years before. A case of this kind seewms excep-
tional, but those attorneys who are actively engaged
in pracrice are aware that this is an every-day occur-
rence.

been spent in advertising before it is discovered that
themark which had been so prominently put before
the public is an infringement of a mark which is the
property of some rival manufacturer. No recourse is
open to the merchant under these clrcumstances. He
is obliged to submit, perhaps, to the rather cruel-terws

of a rival, or he is obliged to discontinue the use of'

Many of our readers may be surprised to’
know that there is no way by which the originator of
a new trade mark can ascertain whether or . not the

Prowinent attorneys, know of cases where
thousands and hundreds of thousands of dollars have.

Scientific Qmevican.

the mark and lose the benefit of his advertisements,
and perhaps, in addition, to pay heavy damages for
his innocent act.

How may evils of this character be corrected ? It
rests with the able body of commissioners appointed
by the P:esident to solve this problem, for certainly
no greater evil exists to-day in our trade mark
practice. It would seem that a law could be map-
ped out without any great difficulty which would
correct these abuses and give the industrial classes re-
lief from the present chaotic conditions. Probably the
simplest method to correct the abuseis to frame a law
extending trade mark protection only tothose whoshall
register their trade marks in the Patent Office within a
reasonable time. Many substantial property rights are
protected alone by trade marks, and there is no reason
why the title to such property should not be recorded in
the samme way as the ownership of a piece of real estate
is now recorded. It will then be possible for anyone
seeking trade mark protection to ascertain in advance
of applying for registration what his rights are, what
the probabilities of allowance will be, and whether he
is likely or not to infringe the rights of some other
merchant. In carrying out such a provision it would
be necessary, of course, to modify the present exorbi-
tant fees of the Patent Office for filing trade marks.
The government fee for registering a trade mark is now
$25. This isfar in excess of the needs of the case, where,
with proper classification, the matter of examination
is sitnple, and the registration fee should not exceed $5,
or at the outside $10. This will render it possible for
mwerchants to freely register trade marks for all their
brands of goods. We have everyreason to believe that

‘the Commission will have some plan to lay before Con-

gress which will prove of great relief to the business
community.

FIREPROOF DOCK CONSTRUCTION.
Evidently the lessons of the fire which swept out
of existence the North German Lloyd docks at

"Hoboken have been laid well to heart by the company.

The plans for the new docks show that preity well
everything that can be done to make the construction
fireproof will be incorporated in the piers, pier sheds
and terminals. The fundamental feature of the
new plans is the erection of a granite and concrete
sea-wall along the 900 feet of water front which
comprises the property of the company, and the erec-
tion on this of a two story building, 130 feet in width
by 850 feet in length, which will be of fireproof con-
struction, the columns being filled and covered with
concrete and both floors consisting of steel girders with
brick arches turned in between. The lower floor will be
devoted to cargo, and-on the upper floor the passenger
traffic of the arriving and departing steamers will be
handled.

It is particularly in the construction of this bulldmg

‘that’the company have shown a wise appreciation of

theiav‘vfﬁ( extent of the fire risk which attends the

erowding of a departure pier during the sailing of a
steamer’

; for -had the recent conflagration occurred
when some 1,200 or 1,500 souls were scattered throughout

~the'full length of the pier, it is probable that seventy-

five per cerit of the number would have been lost. To
preclude the possibility of any such disaster, passengers
will, for the future, be required to wateh the departure
of ‘the: steamers from the ain building above describ-

ed ; and to provide them with a clear view of the vessel

as shezplills out into midstream, a promenade with
awnings has been-arranged along the full length of the
roof facmo the river, an arrangement which will give a
better view of the ship, and will place the passengers,

in tlije event of a ﬁi-e, in close proximity to the street.
From the mainshore bulkhead building there will ex-

tend into the river three piers, respectively 910 feet,
894 teet, and 874 feet in length, the first two being 80
feet, and the third 90 feet wide. Although these piers
will be bullt upon wood piling, they will be protected
against fire bv a concrete floor covered by planking
and by asheathmg of, oak on the outside of the pier
reaching from below rhe water line to the deck, this
sheathing being demgned to prevent fire from attack-
ing the pier from underneath The pier sheds will be
protected from fire by ﬁllmg and sheathing the steel
columns with concrete, and.by covering the wooden
walls of the pier entirely w1th tin, which will be
locked and fastened so as to give the WOOd a complete
proteetion. This form of slow- burgmv”construetlon
is considered preferable to an all-metal eonstruction,
which, as the last fire showed, will warp and bend if
exposed to a fierce heat. Protection against a rush of
fire through the interior is provided by three transverse
fire walls on each pier and five brick fire walls in the
bulkhead building, To these will be added an arrange-

.nent of automatic fire sprinklers on all floors, a cable

system of automatic fire alarms with louse coils of the
samne’ eable lald over stored merchandise, and an inde-
pendent system of fire hose and hydrants extending
through all the buildings.

We would suggest here that in view of the fact that
some excellent systems of wood fireproofing have been
perfected, the North German Lloyd Company, if they
have not, already determined to do so, would add enor-

‘tory to build the Nicaragua Canal ;
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mously to the security of the building by using only
fireproofed wood, at least in the piers and pier sheds.

-

CONGRESS AND THE ISTHMIAN CANAL.

One of the first questions to come before Congress will
be that of the construction of the Isthmian Canal. As
that important matter now stands, the Hay-Paunce-
fote treaty is still subject to negotiation, and is now
in the hands of the Senate; the President’s Commission
has yet to make its report; and the Hepburn Canal bill,
which passed the House of Representatives last May,
has yet to be considered by the Senate. This bill an-
thorizes the President to acquire the necessary terri-
appropriates ten
million dollars for commencing. the construction ; and
authorizes the Secretary of War to proceed immedi-
ately with the work. It ignores both the President’s
Commission and the treaty above referred to. The
President’s Commission, which isthe largest and most
distinguished that has ever studied the canal question,
was sent out for the purpose of determining which of
all the possible routes across the Isthinus is the best
from a purely commercial and engineering standpoint.

This Commission, we understand, is about to report.
If expert testimony counts for anything in our legis-
lative halls, its word as to the-location of the canal will
be practically final. If it should report in favor of
Nicaragua, there is nothing to prevent the work of
construction being pushed through immediately with
all the power and resources of the nation behind it.
Should the Commission report that the Panama is the
better canal to construct, and what is far more immport-
ant, to operate, there would then come up for consider-
ation the question of the terms of purchase required
by the French owners thereof. If the Commission
should recommend the Nicaragua route, there would
be no such preliminary negotiations with an existing
company to delay construction ; the necessary rights,
moreover, have been secured from Nicaragua.

——— et ———
THE CHIEF CONSTRUCTOR OF THE UNITED STATES
NAVY. ]

The retirement of Rear-Admiral Philip Hichborn at
the close of his second term as chief constructor of
the United States navy, which will occur on Mareh 4
next, leaves vacant one of the most important official
positions in the administrative economy of this coun-
try; and we are much gratified to learn that the Presi-
dent will appoint fromm among our naval constructors
one who, more closely than any other, has been re-
sponsible for the creation of our new navy and its
maintenance in a state of thorough-going efficiency.

Naval Constructor Bowles, who, on and after the
fourth of March, to the distinction of his new office
will add that of being the youngest rear-admiral in
the American navy, was born in Springfield, Mass., on
October 7, 1853. In 1875 he entered the Naval Acade-
my as a cadet engineer, but early in the course decided
to becomne an assistant naval constructor. At his own
request, made during his last year at Annapolis, he was
sent for a course of study to the School of Naval Ar-
chitecture at the Royal Naval College, Greenwich, Eng-
land, and the system of instruction thus inaugurated
has since come to be recognized as the highest prize
attainable by the graduates of the Naval Academy.

On his return, in October, 1882, he was detailed as
Secretary of the Naval Advisory Board, which was
then charged with the control of the design and com-
struction of the first ships of the new navy; and it
was mainly due to his efforts that several ships of ex-
tremely questionable value and antiquated design,
which had already been recommmended for construe-
tion, were sufficiently modified to bring them up to
the standard represented in the ‘* Chicago,” ** Boston,”
and ‘*Atlanta,” the pioneer vessels of our modern
fleets. With a thorough knowledge of the principles
of his profession, Mr. Bowles combines a large amount
of reorganizing and administrative ability, which
made itself felt conspicuously in the thorough reor-
ganization in 1386 of the Norfolk Navy Yard, and later
in the reconstruction and equipment of the New York

~Navy Yard. Brooklyn, to which he was detailed in

1895. His geueral popularity has suffered only when
he has come in direct contact with the political office-
seeker, whose special qualifications have never found
any harmonious setting under the system of adminis-
tration instituted and rigorously carried out wherever
Mr. Bowles has been in charge.

Unlike his successor, the retiring incumbent of the
office, Rear-Admiral Philip Hichborn, is identified not
merely with the new, but with the old navy. He re-
ceived his comnmission as Assistant Naval Constructor
in 1869 and his commission as Naval Constructor in
1875. 1In 1880 he was selected as a mewmber of the first
Advisory Board, from which, as we have seen, pro-
ceeded the early vessels of the new navy. In 1884 he
was detailed to make a special tour of the dockyards of
Europe, and his valuable report to the Department is
considered a standard work upon the subject. In No-
vember of the same year he was ordered to Washing-
ton as Assistant to the Chief of the Bureau of Con-
sruction and Repair, and also as Naval Constructor at
the Navy Yard, Washington. Mr. Hichborn was ap-
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pointed Chief of the Bureau of Construction and Re-
pair in September, 1893, and four years later he was
reappointed for his secoand term, which is now drawing
to a close.

It is fitting at this time to refer to the fact that the
technical public is greatly indebted to the retiring
Chief of the Bureau of Construction for the unvarying
courtesy with which he kept the public informed,
through the technical press, as to the plans and progress
of the vessels of our new navy.

O
—t—+- G-

INTERNATIONAL CONGRESS OF RAILWAYS AT
PARIS.

Among the most interesting of the papers read at the
International Congress of Railways, recently held at
Paris, is that relating to the electric railroads now ex-
isting in Europe, by Messrs. Auvert and Mazen, two
prominent engineers connected with the French rail-
roads. The authors describe in detail the leading rail-
roads of Europe on which electric traction is used. The
present abstract includes several of the most impor-
tant systems.

ZERMATT-GORNERGRATT (SWITZERLAND).

This mountain railway was the first to use three-
phase currents. The line, which was opened near the
end of 1898, is an extension of the line in the val-
ley of the Viege. It has a total length of five and a
half miles, with a maximum grade of 20 per cent. Its
construction has presented great difficulties. The
track is 39 inch gage, laid upon iron ties. The rack
and pinion system is used, with double rack between
the rails. The generating station at Findelenbach has
three horizontal turbines, fed by a 320 foot fall ; each
turbine is direct-connected to a dynamo of 250 horse
power, one set being used as areserve. The dynamos,
of the Brown-Boveri type, have a fixed armature and
revolving field and work at 40 cycles per second. The
current generated at 5,400 volts is transmitted to three
transforming stations, one of which is in the station
itself and the other two at three and five miles along
the track. Each of the stations has a transformation
capacity of 180 Kkilowatts, and includes two groups of
three transformers of 30 kilowatts. The two trolley
wires are supported at intervals of 80 feet by cross-
wires ; the rail serves as the third conductor. For the
trgction, locomotives are used having each two motors
of 90 horse power, independent of each other. The

motors, fixed to the truck, transmit the effort to the.

main axles by a double gearing, whose ratio is 1 to 12
the motors are of the triphase non-synchronous type
and have six poles, making 800 revolutions per minute,
and are built to stand a considerable overload. Above
are mounted the resistances for the motors and the
various apparatus.and instruments. The locomotives
weigh 11500 tons; their axles are 80 inches apart.
Open and closed passenger cars and freight cars are

used. The open cars have five compartments of 10 places °

and the closed cars contain 60 places.

STANSSTADT-ENGELBERG (SWITZERLAND).

This line is fourteen miles long, and is divided into
three sections as to track ; the first section, from Stans-
stadt to Obermatt, being in ordinary track, the second,
from Obermatt to Gherst, in rack and pinion, and the
Gherst-Engelberg section in ordinary track. In the
first and last sections the average grade is 5 per cent,
but in the middle section it reaches 25 per cent. The
central station of Obermatt has two dynamos of 200
horse power and two exciters of 22 horse power coupled
directly to horizontal turbines. The hydraulic power
necessary has been obtained by using a number of
small streams which flow into a covered reservoir con-
nected with the station by a 10-inch cylindrical eonduit
of about one mile long. The height of the fall is about
1,000 feet.
volts and 65 cycles. The section next to the station is
fed directly, and for the others a system of high ten-
sion distribution at 5.000 volts is used, with trans-
forwers at the substations to lower the tension to 750
volts. The current is taken to the motors of the loco-
motives and cars by two trolley lines 3 feet apart and
14 feet above the track. The rolling stock consists at
present of two locomotives, five motor cars and four
freight cars. The locomotives, which weigh 17 tons,
serve to draw the freight trains and push the cars upon
a portion of the steep grade. They are mounted upon
two axles and carry two motors, which are connected
by double reduction gearing to the pinion, which en-
gages in the rack between the rails. The motors, of 75
horse power, give 650 revolutions, and the speed along
the rack and pinion system is about three miles per
hour; on the ordinary track it reaches seven miles an
hour. The current is taken from the overhead line by
wire loops. The motor cars are 45 feet long, and have
44 to 48 places; they are carried upon two trucks of
two axles each. Upon one of the trucks are mounted
two 35 horse power motors, making 480 revolutions,
which are connected with the axles by gearing. The
circulation over this route is effected as follows: From
Stansstadt to Obermatt the distance is about ten miles;
this section is traveled over by the motor cars, with a
trailer at certain times. At Obermatt the rack and
pinion system begins, and the car is pushed up the

The triphase currents are produced at 750
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grade by the locomotive for a length of one mile to
Gherst, after which the car runs upon an ordinary
grade to Engelberg by its own motors.

METROPOLITAN UNDERGROUND RAILWAY AT
BUDAPEST.

This underground road extends from the center of
the city to the exterior limits at Varosliget. It was put
in operation in 1896, being intended as the beginning of
a metropolitan system. The line, like all the tramway
lines of the city, is fed by a central station which sup-
plies continuous current at 300 volts. The road starts
from the Danube and reaches by a series of curves of
small radius the southern end of Andrassy-Strasse,
which the line follows in a straight line under the mid-
dle of the street. The total length of this line is about
two miles of double track, standard gage. The heavi-
est grade is 2 per cent, but one curve of 130 feet radius
has a grade of 18 per cent. On account of the numer-
ous sewers below the street, the line was laid out so as
to pass above these, so that the height between the
railand the iron structure upholding the pavement
is about 10 feet. The axes of the tracks are 11 feet
apart, and the width of the tunnel is nearly 20 feet.
The iron framework is formed of I beams with vault-
ing between; the structure is consolidated by pillars
placed 12 feet apart along the axis of the tunnel. The
track is laid upon metal ties. There are ten stations,
the platforms being 16 inches above the rail. They are
reached from the street by staircases starting from a
station erected on the pavement. The current is taken
from two conducting rails suspended above the track;
these are of steel and are fixed to the overhead beams
upon insulators, being 3 feetapart. Each car carriestwo
rubbing contacts which take the current. The central
station which supplies thisline as well as the other tram-
ways of Budapest, is located in the city about half a
mile from the nearest point of the road. It contains
three units of 600 horse power (horizontal tandem coin-

pound engines coupled to Siemens dynamos giving

1,000 amperes and 300 volts); four units of 300 horse
power (horizontal engines coupled.to Siemens dynamos
of 500 amperes); two units of 80 horse power used as a
reserve. This gives a total capacity of 3,160 horse
power, or normally 1,600 kilowatts. The rolling stock
consists of motor cars of two trucks of a special con-
struction. Two types are in use at present; the first,
in which the motors act upon the axles by chain trans-
mission (a type which will probably not be continued),
and a second, in which the motors are mounted directly
upon the axles. Each truck of two axles has a single mo-
tor of 30 horse power, giving a speed of 15 miles an hour.
The car has a central space for 42 passengers and a
cabin at each end for the motorman ; the cars have a
total height of 8 feet. The current is taken by hori-
zontal bar contacts supported upon springs. An elec-
tric braking system is provided by reversing the cur-
rent in the motor fields, transforming the motors into
generators, and the current set up is sent into a series
of resistances, which may be varied at will.

DUSSELDORF-CREFELD ELECTRIC RAILWAY.

This is one of the most important of the German
electric railroads. It unites Diisseldorf on the left bank
of the Rhine to Crefeld on the right bank, the dis-
tance being about 14 miles. The line isstandard gage ;
at present it is single track for the most part, but is
laid out so as to allow double track to be used later.
From Diisseldorf the line crosses the river in double
track over a wide bridge, and from Oberkassel, the
village on the opposite bank, to Crefeld single track
is used except at a few stations. The track is laid to
take the rolling stock of the Prussian State railroads.
This line was begun in the middle of 1897 and com-
menced operation at the end of 1898. On account of the
competition from a neighboring parallelroad, the new
line was laid out for a speed of 24 miles an hour. The
traction is effected by motor cars taking the current at
600 volts from two overhead wires. The generating
station, situated at Oberkassel, supplies the road as
well as a number of works in the vicinity. It has two
engines of 270 horse power driving two direct current
dynamos of 330 amperes and 600 volts, one group being
used as a reserve. The cars are of the two-truck pat-
tern, each truck having on one axle a 40 horse power
motor, mounted directly. The cars are about 40 feet
long and contain 50 persons in all. The authors de-
seribe the London Underground Systems, Jungfrau
Electric Railroad, ete., and also the use of electric loco-
motives on the Paris-Lyons-Mediterranean road ; the
latter will be illustrated in a subsequent article.

a4+~

REGISTRATION OF UNITED STATES PATENPS AND
TRADE MARKS IN CUBA.

In our issue of November 24, 1900, we called the
attention of American manufacturers and merchants
to the necessity for registering trade marks and
patents, so far as they have been extended to Cuba,
in the Mercantile Register kept in that island. A
penalty of $25 was fixed. for, failure to register within
eight days of the extension of the patent or trade
mark right to Cuba, but for patents and trade marks
already extended, grace was given up to December 1,
1900,
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We take pleasure in informing our readers that this
excessively short grace. has just been extended to the
end of the current year, thus allowing Aerican
patentees and trade mark owners sufficient timne to
comply with the new regulations and to escape being
fined.

-G

LETTERS FROM PEARY.

Mr. Herbert L. Bridgman, secretary of the Arectic
Club, has given out some extracts of letters to Mrs.
Peary. They reached this country after she had
started to go to her hasband. They contain the first
direct news from Lieut. Peary since August’28, 1898.

Mrs. Peary left Sydney, Cape Breton, on July 20,
with her daughter, to join her husband at Etah, Green-
land, on the * Windward.” She was last reported at
Disco, Greenland, on August 20. These letters from
Peary were carried by natiives to the camp of the Stein
party at Cape Sabine, and thence conveyed to Cape
York by Dr. Kahn, who boarded the steamer ‘ Eclipse ”
on June 9, and was landed by her at Dundee, Scotland,
on November 9.

It is an interesting fact to note that the lieutenant
has not the slightest knowledge that his wife and
daughter are on their way to meet him, although
neither she nor any of his friends know just where he
is now.

Neither he nor Mrs. Peary is aware of the death of
his mother, which occurred three weeks ago.

The extracts from the letters follow :

ForT CONGER, LADY FRANKLIN BAY,
March 31, 1900.

Just a line to go down to a whaler by returning
natives. Iarrived hereat midnightof the28th, twenty-
four days from Etah. Six and one-half days of this
time we were held in camp by heavy windstorms. The
doctor and Henson each left Etah with natives before
we arrived here. The journey was a tedious one, owing
to the storms, but not an uncomfortable one for me.
A number of the dogs died on the way, but I had an
awmple number for the work ahead. Twenty-one musk
oxen were killed in sight of the fort the day before 1
arrived, so we have an abundant supply of fresh meat.

After resting and feeding the dogs a few days longer,
I shall go on with Mott and the best Esquimmaus up
the northeast Greenland coast. The doctor and the
other Esquimaus will remain at the fort hunting. 1
am in good condition, and the journey shows me that
I am myself again. If I do my work this spring, I
shall come back and hasten down to meet the ship.
and turn back with her. I hope to write again by
natives whom I shall send back from some point up
the Greenland coast. D#.” Diedrick wishes to be re-
membered.

CAPE D'URVILLE, GRINNELL LAND.

I write this note on the chance of Stein and Dr.
Kahn reaching Upernavik by way of Melville Bay.
The fall and winter passed cownfortably at Etah with-
out even a day’s indisposition on my part. I have
husbanded myself carefully. My feet have given me
very little trouble, and now I feel that I am myself
again. Iam now at the * Windward’s ” winter quar-
ters, with the rear division. Mott and the doctor are
ahead, with two other divisions, all on the way to
Conger. All but a few of the natives will return at
once from there, leaving a few with me. I shall push
on from Conger without delay, perhaps by way of the
Greenland coast. 1 shall strain every nerve, and, God
willing, shall do my work this spring, that I nay come
back this summer. I send duplicate of this to Cape
York for a whaler. (Dated March 12, 1900.)

At
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FAILURE OF THE DISPLAY OF LEONIDS.

The display of Leonids this year has been very disap-
pointing, only a few having been seen. It is probable
that their orbit has become changed, taking them far-
ther away from us. Assistant Prof. Wendell, of Har-
vard University, says that unless during the next
thirty-three years there shall be another change in the
orbit of the meteors, bringing them back near the
earth, we shall see no more of the ancient November
shower of Leonids. The few which have been seen this
year were stray meteors which had wandered out of
the regular path. The principal cause of the change
in the orbits of the Leonids is that there has been some
disturbance in space which has brought a large body
near the path of the Leonids, thus exerting an attrac-
tion on them and causing them to change their. orbit.

—_——— O —

SUGAR INVENTIONS WANTED.

The Hawaiian Planters’ Association has offered
$6,500 in prizes to inventors of labor-saving machines
to be used in the sugar business. 'Three machines are
wanted, which planters think some one should be able
to invent, and they are willing to pay foreach. For a
machine to cut cane the planters offer a prize of $2,000
to the man who submits the best plan. This sum will
be increased to $5,000 if the design is accepted and
proves efficient. A cane transporter and a machine to
load cane into cars are also wanted, and for these
planters offer $1,500,
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THE BRUNT IMPROVED REGULATING INCANDESCENT-
LAMP SOCKET.

A well-ventilated socket containing a rheostat by
means of which any number of resistances can be
thrown into the circuit, so that the light can be modi-
fied as desired, can evidently be employed to no little
purpose in sick-rooms. vestibules, and sleeping-apart-
ments. Sockets of this character are so ingeniously and
compactiy constructed that we have selected for illustra-

A REGULATING-SOCKET FOR INCANDESCENT LAMPS.

tion the latest and most improved type, made by the
Brunt Porcelain Works, of East Liverpool, Ohio.
Within a perforated brass casing, an upper and a
lower disk of porcelain are mounted. The disks are
connected by a rectangular metal frame, notched to
receive the projections of a miniature switchboard of
porcelain. The disk is provided with a brass plug,
screwing into the usual electric light socket ; and the
lower disk is provided with a screw-socket to receive
the lamp. On the switchboard are six contact-points
wired with five resistance spools, extending from disk
to disk. The switech-arm which plays over these con-
tact-points is carried by a spring controlled shaft turned
by a vitrified key, held in a brass bar extending be-
tween the two porcelain disks. The brass rectangular
frame in which the switchboard is mounted serves as a
direct conductor for the current from the live wires to
the lamp. - When it is desired to modify the light, the
key is turned to throw one or more resistance spools in
the circuit. . '
Accurate tests of the Brunt lamp have been made.
A test made with a 6115 watt, 110-volt lamp, of 16
c. p., showed that by throwing in the various re-
gistance spools, from 37 to 5714 watts were consumed
and from 615 to 39 per cent of the current saved.
With a 52-volt lamp of 16 c. p. and 3'5 watts efficiency,
29 watts were consumned on the first contact-point and
a candle power of 0°2 obtained ; 32'5 watts were con-
sumed on the second contact, and a candle power of
04 obtained; 36 watts were consumed on the third
contact and a candle power of 0'7 obtained ; 41'5 watts
were consumed on the fourth contact-point and a
candle power of 1'8 obtained : 48 watts were con-

sumed on the fifth contact-point and 4°5 candle power -

obtained; and 56 watts were consumed for the full
16 candle power. The figures speak for themselves.

Scientitic dmervican,

A NOVEL ELECTRO-MAGNETIC BRAKE FOR
STREET CARS.

The British Westinghouse Company have recently
acquired the patents of a novel electro-magnetic brake,
invented by Mr. Newell, for utilization on street tram-
cars. It consists of a horse-shoe electro-magnet, sus-
pended on spiral springs, so that the poles hang di-
rectly above the rails. When the magnet is excited, it
forces down these poles, so that the shoes grip the rail
in a similar manner to the ordinary track brake. But
there is a wide difference between the effects of the ap-
plication of the Newell brake and those of the conven-
tional track brake. In the case of the latter, the brak-
ing effect is obtained at the expense of the weight of
the car ; that is, by reducing the grip of the car wheels
on the rails, and therefore nullifying to a considerable
extent the effect of the wheel-rim hand-brakes. In
the case of the Newell brake, however, by means of a
simple arrangement of levers connecting the electro-
magnet with the shoes of the wheel-rim hand-brake,
the reaction of the shoes on the track results in an in-
creased thrust or pressure on the shoes of the wheel-
rin hand-brake. By this means an increased braking
effect on the wheel-rims is caused, and the effective
weight of the car on its wheels is not changed by the
application of the track-brake.

Another important feature of this brake is that it is
not actuated by the current supplied by the conduit
mains, but by power produced by the loading of the
car motors as generators. The momentum of the cars,
after the supply circuit hasbeen interrupted, drivesthe
motors as generators, and it is the resulting current
which furnishes the power for the electro-magnetic
brake. By this it will be realized that the action of the
brake is entirely independent of the continuity of the
main electrical supply, and any failure of the current
does not interfere with the brakingof the cars. In fact,
the brake is practically automatic in its action, since,
immediately the supply circuit is interrupted, the brake
begins to act. The proportion of the braking effects on
any car produced by the shoes gripping the track and
the increase of pressure upon the wheel-rim shoes is ad-
justed to the weight of the vehicle and the gradients
of the track, so that the maximum pressure which will
not cause skidding of the wheels may be applied to the
shoes of the rim-brakes. With the Newell brake,
when the weight of the car is 8 tons, 60 per cent of the
power is applied to the rails, and the remaining 40 per
cent to the wheels.

The brake is actuated by a backward motion of the
controlling handle. It has been subjected to several
tests upon the Westinghouse tram-car in London, and
has been proved to be so effective and quick in action
that cars may be more readily brought to a standstill
than by any other existing type of brake.

AMERICAN COAL BRIQUETTES,

Travelers in Europe are familiar with the coal bri-
quettes which are used extensively in place of ordinary
coal both in England and on the Continent, and the
amount of smoke which they emit has probably im-
pressed most Americans unfavorably, so that they
would be slow to recognize their adoption in this coun-
try. The great amount of smoke which the briquettes
yield when burned is due partly to the-inferior sort of
stoves in common use in Europe for heating purposes
and to the fact that soft coal dust is used in their
manufacture, with a large amount of pitch for binding
material. If anthracite T )
coal dust was used exclu-
sively, with less pitch in
the binding material, and
the briquettes were burned
in good Aimerican coal
stoves provided with pro-
per drafts and chimney
flues, the smoking would
be reduced to a minimum,

THE MANUFACTURE OF COAL BRIQUETTES—ENGINE AND BOILER BbOM.
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and prove not much more annoying than when ordi-
nary anthracite coal was used.

The advantages of coal briquettes are briefly their
freedom from dust and dirt when handled, and their
economy in utilizing coal dust and waste from the
mines. The *slack” coal which is generally used can
be worked up into briquettes and transported to any
part of the country without much waste of any kind.
Coal waste in this country has been enormous in the
past. The vast culm heaps for years piling up at the
mouth of every coal mine represented waste of natural
material amounting to millions of dollars. It is only
comparatively recently that this culn waste has been
utilized for producing energy, and to-day mills and
factories constructed with special grates and furnaces
to burn this material have sprung up in the vicinity of
the coal mines. With the cost of transportation re-
duced to nothing, these factories have found the fuel
problem a simple one of solution.

Although these culm heaps were neglected for years,
there were plenty of geniuses who realized that some day
the waste fuel would be utilizcd ; and since 1837 many
patents have been taken out to make coal briquettes,
most of them having in mind the culm that was ac-
cumulating at the mouth of every mine. The difficul-
ties in the way of producing a handy, transportable
fuel were many, and the attempts proved unprofitable
for one reason or another. It was a foregone conclu-

sion that coal briquettes would never be popular in
this country without the elimination of the disagree-
able features characteristic of the briquettes used on
the other side.

The successful manufacture of coal briguettes in the

AN ELECTRC-MAGNETIC BRAKE FOR STREET CARS.

West to-day consequently proves of more than general
interest as inangurating a new era in our fuel problem
that may have wide-reaching results. When we con-
sider that the combined output of briquettes in Europe
exceeds some 20,000,000 tons a year, and that they are

.used for house heating, for manufacturing purposes,

and on the railroads and some of the ocean steamers,
we can appreciate the extent to which a similar indus-
try may develop in this country. In the American
coal briquettes manufactured in the West to-day, the
binding material has been mixed so that only five per
cent of pitch is employed, with about two per cent of
lime. The use of lime in the binding cement has made
it possible to obtain good results with much less pitch

THE MANUFACTURE OF COAL BRIQUETTES—THE MIXING MAOHINE.
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than the European manufacturers.employ in making
their coal briquettes.

This binding cement is one of the important features
of the Chicago coal briquettes, and it marks the chief
difference between the American and European pro-
duct. The binding material was discovered through
the experiments made in pressing various metallic ores
into briquettes. Applied to coal dust, this cement
proves much harder than that used in Europe, and
consequently yields less readily to the disintegrating
effect of the fire. By retaining
their. shape longer when burn-

Seieutific Jmevican,

when they have been properly stirred and mixed they
fall through an opening to the room below, where the
powerful presses are ready to convert them into suita-
ble sized briquettes.

The mixture, which is now about as thick as paste,
is first fed into small moulds arranged on a wheel. As
this wheel revolves with the paste in its pockets, a
second wheel meets it with indentations to correspoud
to the first. The two come together so that an enorm-
ous pressure is8 exerted, and the briquettes are squeezed

ing, the American briquettes
prove much more satisfactory
from a heating and economical
point of view. They also lose
less from wear and tear in trans-
portation and general handling.
And finally the smoke nuisance
is reduced to a point where it
ceases to be an important factor
in the question.

There is one large factory in
Chicago which has been suc-
cessfully manufacturing the
American coal briquettes for sev-
eral months, and with a daily
output of 200 tons, or about 60,-
000 tons a year, the plant is pro-
bably the most representative of
its kind in this country. The
success of this Western plant
has already started a similar
movement in the East, and a
second plant may soon be built
near the Atlantic seaboard.

In Chicago, Illinois, soft coal is
employed for the briquettes, with
a slight quantity of anthracite
mixed with it to give it more
hardness, but on the Atlantic
seaboard hard coal would have
to be used to make the briquettes
popular. The so-called *‘slack ”
coal of the mines is employed for
this purpose, and after the slate
and sulphur have been elimi-
nated by washing and other pro-
cesses, the coal is reduced to
dust by means of powerful crush-
ers manufactured especially for
this work. These crushers are
powerful enough to pulverize
the most resisting substance that may be mixed with
the coal, and nothing but dust of a fine, even tesx.
ture commes from it.

The dust is carried from the crusher to a heater, -

where a temperatnre is maintained between 180° and
200° F. This heat is sufficiently below the igniting
point of coal, and high enough to mmake the binder
adhere firmly, to produce the desired results without
in any way injuring or changing the chewmical condition
of the coal dust. An automatic elevator next carries
the heated coal dust to the floor above, where it is
mixed with the binder while still warm. The mizers
are experts in their line, who know the exact propor-
tion of different-substances needed to make the bri-
quettes hard.

The binding materials are contained in enormous
tanks on this floor. In one
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low cost. In addition to the ordinary briquettes, for
use in the home furnaces for generating heat and in
locomotives and factories and mills for producing
steam power, a special size briquette will be manufae-
tured for marine purposes. This is made with the
idea in view of utilizing every available space in the
storage rooms of a steamer. These marine briquettes
are in the form of bricks of a rectangular shape, and
they can be stored so compactly that a ton will oceupy
only 23 cubic feet. Specimens of these marine bri-

‘quettes have been submitted to

THE SHAH CF PERSIA LEARNING HOW TO OPERATE A SERPOLLET CARRIAGE.

hy a force equal to five tons to the square inch. This ~

great pressure moulds the briquettes into solid, com-
pact masses, and when they are dropped out they are
nearly as hard and firm as bricks. At present the size
of these briquettes is about equal to small egg coal, and
they weigh between five and six ounces each. They
are adapted to use in ranges, furnaces, and the open
grate. The size and form, however, are merely arbi-
trary, and tae moulds can be made to suit the demand
of auy special grate or furnace. New moulds can be
made and substituted for the present ones very easily.
It is simply a matter of inaking new wheels and putting
them in the place of the present ones.

The great immprovewnents recently made in coal-wash-
ing machinery now make it possible to produce bri-
quettes from washed coal screenings at-an extremely

huge tank there is slaked i

lime mixed with just suf-
ficient water to make it
thick and creamy. In a
second tank there is a soft
mass of bitumen heated
to a temperature of 350°,
while in the third tank
there is cold bitumen.
With these ingredients at
hand the mixer performs
his work according to for-
mula. With weighing ap-
paratus for each ingredi-
ent he fills another re-
ceptacle, capable of hold-
ing a thousand pounds,
with the different com-
pounds, until the right
consistency is obtained.
As the success of the whole
process consists in the pro-
per mixing of these ingre-
dients, it is high]y impor-
tant that the measure-
ments should be exact,
and the work is performed
under the supervision of
competent experts. In this
gigantic mixer the coal
dust and the binding ma-

terial are thrown by auto-
matic machinery, and

the Navy Department, and suita-
ble tests will be made. For this
purpose the coal will be washed
to eliminate all sulphur and all
chances of spontaneous combus-
tion, savingythereby in storage
capacity and cost. On the West-
ern railroads, especially on the
Illinois Central Railway, tests
have been made with the soft-
coal briquettes, and the results
are so far satisfactory that the
demand for them is greater than
the present supply.
Preparatiors are being pushed
now for starting two or three
coal - briquette Ianufacturing
plants on the Atlantie coast, and
before spring these will be in full
operation. The coal dust of the
anthracite mines will be used for
making the briquettes in the
Eastern factories. In Pennsyl-
vania these dust heaps amount
to millions of tons, which washed
and loaded on cars can be pur-
chased in unlimited quantities
as low as ten cents per ton at
the mines. In the West and
South the briquetting of the
lignite coal and soft coals, that
will not bear transportation,
promises to be the most success-
ful, and this coal can be used
without producing smoke or cin-
ders to any appreciable degree.

&
THE SERPOLLET STEAM
AUTOMOBILE,

Among the new automobiles
to be seen in the Transportation
Palace of the Chamnp de Mars was
the steam automabile invented by M. Serpollet, the com-
bustible being ordinary petroleum. The Serpollet sys-
tem of steain generators has been already applied to a
number of the tramway systems of Paris and other
cities. The inventor, who is one of the pioneers in steam
traction, has recently perfected a system of steam auto-
mobiles which has attracted considerable attention
among engineers and sportsmen. The Shah of Persia,
on a recent visit to Paris, was greatly pleased with the
new machines, and purchased one for his own use.
One of the illustrations represents the Shah taking
lessons in driving the machine from M. Serpollet. The
Shah was so well pleased with the vehicle that he con-
ferred upon the inventor the Order of the Lion and
Sun. Another engraving shows the Prince of Wales
in his double-seated phaeton of eight horse power, the

view having been taken

during a recent excursion
in Germany.

The mwechanisin of the
system consists essentially
of a spiral tube boiler, a
four-eylinder engine, and
an automatic feeding de-
vice. The boiler is con-
structed upon the same
principle as that now in
use in the steam tramway

~ system, this consisting of

a flattened copper tube of
-very small opening and

thick walls, coiled into a

spiral ; for the tramway

boilers the tube is heated
by coke, but for the auto-
wobiles a special formm of
petroleum burner is used.
When water is forced into
the tube, the vaporization
is instantaneous; and as
the walls of the tube are
very close together, the
water cannot assume the
spheroidal state, and thus
all danger of explosion is
avoided. The ‘petroleum
burner has been construct-
ed to produce an especially

S TN |
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hot flame with the use of
ordinary oil, and to this end
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it is conducted under pressure to the burner, whereit is
volatilized and mixed with air, forminglong blue flames
like those of a Bunsen burner ; the petroleum is thus
entirely consumed without odor or smoke. The burner
is first heated by a small quantity of aleohol, and when
sufficiently hot to vaporize the petroleum, the latter is
turned on and produces the flame. The boiler is not
subject to deposits, on account of the rapidity of water
virculation, and by the cleaning out which may be
given by allowing a violent back rush of steam and
water.

The circulation is so arranged that the expenditure
of petroleum and water and the steam pressure are
always a function of the force to be produced.
The arrangement of the parts will be seen in
the diagram, which shows the water and oil
reservoirs, and the boiler in the center ; below
the boiler,at P and P, are the automatic oil
and water pumps with their valves,” § and §".
To the left is the water pump for starting, P,
with its lever, L, and valve, 8. At C, below,
is a series of eccentric disks which operate the
pumps by means of the lever arm. The petro-
leum arrives under pressure by the tube, 2, and
is forced by the pump into the burner, 4. The
water, forced by one of the pumps into the
tube, ¢, goes from there either to the boiler or
to the regulating valve, K. The steam from
the boiler goes to the engine by e and has a
branch to the regulating valve ; the latter com-
municates with the reservoir by the tube, m.
As long as the steam pressure is not above the
normal, the valve is out of action, and all the
water from the pump is sent to the boiler; but
when the pressure below the piston reaches a
certain point, it is forced up and makes com-
munication between F and m, and part of the
water is returned through the valve to the
reservoir until the steam pressure falls again
to the normal. The valve has a handle at M
which serves to empty the boiler by allowing
a back rush to the reservoir.

One of the essential features of the system is the
arrangement by which the production of steam is
varied according to the work required of the motor.
The boiler is constructed of tubes which contain but
little heat-reserve, and it is necessary that the produc-
tion of heat at the b’ rner should vary with the water
supply. The water and oil pumps are connected by
the lever, M, which is worked by a cam formed of a
series of eccentric disks, C, and the series may be dis-
placed laterally to bring the disks successively under
the roller, @, of the arm. The first disk is conecentrie,
No. 1is eceentrie by 0°1 inch, No. 2 by 02 inch, and so
on, and the result is that the stroke and output of the
pumps depend upon the disk which is under the roller,
the set of disks being displaced by a controlling lever.
As the vil and water pumps are connected to the same
lever, the heat produced by the burner is always pro-
portional to the water feed, the relation having been
established once for all by knowing the quantity of
water which a gallon of petroleum can transform into
superheated steam. This arrangement is very simple
and strong and does not get out of order, and the driver
is not required to look after the intensity
of the burner, which always corresponds
to the amount of steam needed. The
motor is shown in our engraving. It has
two cylinders on each side, these being
similar in construction to those of a petro-
leum motor, the use of stuffing boxes being
entirely dispensed with. The four piston
rods operate the crank-shaft in the cen-
ter, this being inclosed in the case and
running in oil. The eight valves, C, D,
are external and their rods are operated
by rollers worked by a series of cams on
the upper shaft, which is arranged in
concentric and eccentric portions and
may be displaced laterally by a lever
to vary the action of the valves at will ;
thus at rest the cylindrical portions are
opposite the rollers and no effect is pro-
duced. For the starting, the shaft is
pushed to the back and only one set of
valves is operated, the others being then
successively thrown into action. The
motor may also be reversed by the same
arrangement. The movement of the
motor is transmitted by the second
gear to an intermediate shaft containing a clutch,
which allows full or mean speed of the vehicle.

The oil reservoir receives a constant pressure from
a small air pump. The vehicle is started by working
the lever of the supplementary water pump, H, which
serves to inject a small quantity of water into the
heated boiler, where it is transformed into superheated
steam and starts the motor, which then works with its
normal supply. The steam passes from the boiler into
a main valve, which is controlled by a foot pedal in
front and is normally closed ; by this arrangement the
conductor is sure that an accidental start will not be
made if he leaves the vehicle, and, besides, the motor

) “\\-\\

Seientific dumerican,

is thus always under control. To slow up the vehicle,
in crowded places or to avoid obstacles, the steamn ad-
mission is diminished by raising the foot from the
lever. The steam goes from: the motor to the clean-
ing boxes and to the condenser, which is formed of a
series of long copper tubes. The water of condensa-
tion is returned to the reservoir. The conductor has
before him the levers for the pumps, the feeding
cams, and the valves of the engine, as well as the
necessary pressure gages. The transmission is made

by a differential and chain to the rear wheel of the
vehicle.
The operations of starting and controlling are quite
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THE FIRST-CLASS BATTLESHIP ¢ WISCONSIN.”

The first-class battleship ‘* Wisconsin,” recently com-
pleted by the Union Iron Works, possesses interest
for our readers from the fact that she was built in
the yard which turned out the famous battleship
“Oregon.” The latter vessel, like the ‘ Wisconsin,”
is one of a class of three ships,and like her she is
the fastest in herclass. The ‘‘ Alabama,” the ** Illinois
and ** Wisconsin” were authorized on June 10, 1896.
The first-named vessel was allotted to the Cramps, of
Philadelphia, and has already undergone her trials
with great success, achieving a speed of 17:01 knots an
hour. The “Illinois” is approaching completion at
the yard of the Newport News Shipbuilding
Company, and the ¢ Wisconsin” has recently
completed her official trials, on which she
made an average speed or 1717 knots per
hour. The principal dimensions of the vessel
are as follows : Length, 368 feet ; beam, 72 feet
214 inches ; mean draft, when the ship is fully

DIAGRAM SHOWING THE CIRCULATION OF FUEL, WATER AND

simple. A small quantity of alcohol is used to heat
the burner, which takes about five minutes; then by
the small pump a pressure is made in the oil tank
and the cock opened to the burner, which lights up
with a blue flame, and the boiler is heated up in
two or three minutes.

The conductor places the clutch in the middle
position, which disconnects the motor from the vehi-
cle and regulates the motor to the starting position,
then puts his foot on the admission pedal, starting the

‘motor with the least pressure and heating the cylin-

ders, the oil and water feed working but slightly.
When the cylinders are heated, which takes but a few
strokes of the piston, the clutch is thrown on the full
or mean speed and the feed-pumps placed at a maxi-
muin, continuing to feed by hand until the vehicle
reaclies a certain speed by the automatic feed, which
is then regulated as desired.

In going down grades the feed is thrown off and
the burner turned down; it is then brought to a
maximum and lowered again to the right point. To

slow up the vehicle, the conductor removes his foot

MOTOR OF THE SERPOLLET STEAM AUTOMOBILE.

from the pedal, which stops the motor instantly, and
the brakes are applied.

A CcOMPANY has been formed in New York to work
the sulphur mines in the Tacecorah Mountains, a dis-
tance of eighty miles from the seaport of Arica, Chile.
The plans of the company are still in embryo, but
New York is to be the receiving depot for the output.
To establish refineries at Arica would mean investment
of the greater part of the capital ; the transportation
of machinery and of coal would also be a matter of
great expense, it is therefore possible that the raw
sulphur will be taken to New York,

STEAM.

equipped ready for sea, with all stores on
board and a normal coal supply of 800 tons,
236 feet. The displacement of the vessel with
two-thirds of ammunition and two-thirds of
stores on board is 11,565 tons. Her bunkers
have a maximum coal capacity of 1440 tons.
She is propelled by twin engines, one of which
is herewith illustrated as it appeared in the
shops of the Union Iron Works previous to
being erected in the ship. They are of 10,000
estimated indicated horse power, although
this was considerably exceeded on the trial
trip, when the maximum indication reached
12,322. They are of the inverted three-crank,
triple-expansion type, and while they conform
broadly to the specifications drawn up by the
Naval Bureaun of Engineering, the builders
have introduced specialties of design, which
they have already used with marked success
in other naval vessels built for the govern-
ment. The most noticeable of these is the
framing of the engines, which is formed of
forged built-up columns at the back, and turned
columns for the front side of the engine. The
forged column is of a type which was first used
by these builders in the engines of the * Olym-
pia,” and later in those of the battleship ‘* Oregon.”
It is built up of forged plate sides, on which are
flanges for securing the column to the bedplate
and to the cylinder bottoms. Between the sides is
bolted in the casting which forms the main guides,
and below the guides the sides are spread, and a web-
plate is worked in, the lower half of the frame being
thus in theform of an inverted Y. It isclaimed by
the builders that this type of frame provides unusual
rigidity, and the forged iron is more reliable than
the material of the usual cast steel frames. The
high-pressure cylinder is 33% inches in diameter, the
intermediate 51 inches, and the low-pressure cylinder 78
inches in diameter, the common stroke being 4 feet.
The crank shaft is made of three interchangeable and
reversible sections; the crank pins are 143 inches in
diameter by 17 inches long ; and there is a 744-inch
hole axially through the shaft and erank pins. The
thrust shafts are 14 inches in diameter,
and the propeller shafts 1434 inches in
diameter, with a 93{-inch axial hole
throughout their entire length, except
in the after section, where they pass
through the hub of the propeller, in
which portion the hole is tapered.

The engines are fitted with straight-
push, reversing gear, and the air pumps
are independent of the main engine.
The main circulating pumps, which sup-
ply the condensers, may be used to empty
the bilge of the ship, for which purpose
they have a capacity of 12,000 gallons
‘per minute. The screw propellers are
three-bladed and are made of manga.
nese bronze. They are 1514 feet in dia-
meter and the piteh is 17 feet 6 inches.
Steam is supplied by eight single-end-
ed steel boilers in four compartments;
the boilers are 15 feet 614 inches in dia-
meter and 10 feet in length.

The “ Wisconsin,” as will be seen from
our photograph, which was taken as the
vessel was returning from her official trip,
is a fine, seaworthy vessel with a good
freeboard of about 20 feet forward and 13 feet aft.
Her main battery of four 13-inch breech-loading rifles
is carried in two barbette turrets; the barbettes are
plated with 15 inches of Harveyized steel, and the tur-
rets with 14 inches. She has a waterline belt from 7 to
8 feet in depth, which varies in thickness from 1614 and
914 inches at top and bottom respectively amidships to
4 inches at the stem. This belt extends as far aft as the
after barbette. With this armor is associated a steel
deck 234 inches in thickness on the flat, 8 inches in
thickness forward, and 4 inches from the after end of
the armor belt to the stern. The main rapid-fire bat-
tery consists of fourteen 6-inch rapid-fire guns, ten of
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which are carried on the main deck and four on“the
spar deck. Of those on the main deck, eight are car-
ried within a central citadel, which is protected with 6
inches of Harveyized armor, the armor extending in the
wake of the guns and running across at the ends of
the battery diagonally to a junction with the 12-inch
armor of the barbettes. The two other guns on the
main deck are carried well forward in sponsons armed
with 6 inches of Harveyized steel.
the spar deck are carried immediately above the cen-
tral rapid-fire battery and are likewise protected with
6 inches of armor. The secondary battery is inade up
of sixteen 6-pounders, six 1-pounders, four Colts and
two 3-inch field guns.. There are also four Whitehead
torpedo dischargers. The total complement of officers
and men will be 493. Considering that the keel of the
vessel was not laid until February, 1897, it is evident
that improved facilities are enabling our  shipbuilders
to turn out these big vessels more rapidly than they
could when earlier vessels of the ** Oregon” type were
built.

B+

Automobile News.,

Columbia University is the first college to have an
automobile club.

A race from Paris to Berlin will be held by the Auto-
mobile Club of France, and the German Emperor has
offered prizes to the value of 50,000 francs.

The reports of the French trials of heavy vehicles
show that British mmakers are ahead of French manu-
facturers as regards this particular type of car.

The automobile drivers of Chicago are forming a
union for those who handle vehicles for electric motors.
Gas, oil and steam automobiles are not included.

The next automobile and cycle show of Paris will be
held in January at the Grand Palais of the Chainps
Elysées. The building is amagnificent one for the pur-
pose.

An automobile service will be established between

Sea CIiff, L. I., and its railway station, a mile and a
half distant, as the attempt to establish a trolley line
has ended in failure.

Permission has been given to the New York Electri-
cal Vehicle and Transportation Company, owners of
the Fifth Avenue stage line, to change their motive
power and extend their route. ’

C. Kirk Eddy, of Saginaw, Mich., was thrown with
great violence upon the asphalt pavement when his
vehicle was pushed into the curb while going at a high
rate of speed. His death occurred on November 11 from
the injuries which he sustained.

Ferry employes of the ferries around New York
have to inspect each automobile to see how it is pro-
pelled, and if gasoline is the motive power the operator
is told that he cannot cross the ferry until he has emp-
tied the gasoline tank. This is in accordance with
Section 4472 of the United States Revised Statutes.

A new electric automobile bell has been devised.
The magnet incloses a coil, and the hamier is a steel
rod, which has a reciprocating motion through the axis
of the magnet. The latter is inclined at a slight angle,
which causes one end of the rod to strike one peal,
the other end on its return striking the opposite
bell.. As they are differently tuned, the tone produced
is harmonious. The bell can be controlled by pushes
on the ends of the controlling lever.

In connection with the run to Southsea, Mr. A.
Harmsworth has offered a five pound cup for the mo-
tor vehicle which, in the.opinion of the judges, may,
on its arrival at Southsea Comimon, be the most pre-
sentable and cleanly as regards general appearance,
says The Motor Car Journal. Mr. Harmsworth is of
the opinion that the public becoe prejudiced against
automnobiles by seeing them arrive in town smothered
in dust and looking generally disreputable. The auto-
mobile drivers do well to show pride in the appear-
ance of their carriage, and to remove the dust and
the other stains of travel from themselves and their
vehicles before entering towns.

It is stated that a movement is on foot to do away
with automobile shows. The reason for the step is to
be found in the experience of bicycle manufacturers.
As long as a few of the leading makers engaged spaces
at the show, all of the others felt obliged to be repre-
sented. This results in a heavy expense. A plan has
been formulated for starting a train of automobiles
arotnd the country, beginning next March. The train
will visit all cities of consequence and remain from one
to four daysin éach, in order that the residents may in-
spect the automobiles and have their merits explained
to them. It is thought that this will benefit the in-
dustry to a greater degree than can be accomplished
by holding shows, and the expense would not be
greater than in going from one show to another.

THE Pollak-Virag system has been improved so that
instead of signals being received in the form of a wavy
line, similar to that traced by the siphon recorder,
messages can now be actually printed on the paper in
ordinary round-hand Latin characters at the rate of a
thousand words a winute.

The four guns on -
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Science Notes.
There are 2,009 medical students in the city of Naples,
780 in Turin, and 530 in Rome.

Prof. S. P. Langley had the honorary degree of Doc-
tor of Science conferred upon him by Cambridge Uni-
versity, England, on October 11.

The Duke of Abruzzi has given his exploring vessel,
“Stella Polare,” to the Italian navy. It will be sta-
tioned at Spezia and kept as a souvenir of the trip.

There are few countries in the world where American
mwade playing cards are not found. They are attain-
ing remarkable popularity in the far East, Japan lik-
ing them particularly.

Condensed milk wafers are going to be used in con-
nection with the emergency ration test in Oklahoma.
It is thought that condensed wilk food will give better
success than chocolate, which has been fonnd to be of
little service during the first test, which has just been

completed. The milk food is made up in the form of
wafers. When dissolved with water, it forms a kind
of soup.

M. Rozé, of Paris, has devised a new type of airship.
It consists of two huge cigar-shaped balloons placed in
juxtaposition and tipped with aluminium. The car,
capable of accommodating eight persons, is suspended
from these aerostats. The airship is provided with
two propellers, one forward and one aft, and the vessel
carries a twenty horse power gasoline motor, to de-
velop the necessary power for driving these propellers.
The trial trip will take place next month.

The following remarkable statement comes from
Consul-General Hanauer, of Frankfort. He says that
M. De Gall, inspector of forests at Leinur, France, has
inverited a process for melting wood. By means of
dry distillation and high pressure, the escape of de-
veloping gases is prevented, thereby reducing the
wood to a molten condition. After cooling off, the
mass assuies the character of coal, yet withcut, show-
ing a trace of the organic structure of that mineral.
The new body is hard, but can be shaped and polished,
isimpervious to water and acids, and is a perfect electri-
cal non-conductor. If the inventor can make a satis-
factory substance of this kind, it will undoubtedly

have a considerable future.

~The gre’afest drawback of the incandescent gas lamnp
mantle is its liability to break, owing to its fragile na-
ture, under the effect of the miniature explosions which

ocecur whenever the gas is'lighted orextinguished. To .

preserve the mantle from any disruption by this means
a device has been invented by a gentleman in London,
consisting of a movable ring cover, placed over the air
holes of the burner. This cover is carried upon a slid-
ing pin, which makes contact at its lower end with a
cam projection from the tap lever, in such a manner
that the air holes are closed by the ring when the gas
is not alight,-and they are not opened to their full ex-
tent until the flaine has been ignited. In turning off
the gas supply the air holes are closed before the flame
is extinguished.

At the Egyptian Hall in London one of the principal
items of the cinemnatograph exhibition is a fihn of the
last solar eclipse, taken at the station in North Carolina
by Mr. J N. Maskelyne, of the Royal Astronomical
Society. The filins give a very interesting idea of the
character of the eclipse, and the inner coronal ring long
previcus to and after the totality of the eclipse isrepro-
duced with great distinctness. 'The photographing of
the slender partial phases and the corona, in order to
obtain correctly graduated exposures upon biographic
films, necessitates the placing of a thin wedge of yellow
glass, backed by a similar wedge of plain optical glass,
in front of the filwm, so as to move longitudinally. The
camera is provided with a simall ruby glass window, and
through this the operator is able to follow the dimin-
ishing eclipse crescent, and to maintain the regular in-
tensity of theimage by gradually moving the wedge
along.

The Public Health Department of the London
County Council has issued to its medical officers a
memoranduin regarding the signs and syvmptoms of
the bubonic plague, specially prepared by Dr. James
Cantlie, who was connected with the plague hospitals
at Hong Kong, and whose valuable services have been
secured by the London authorities in case the epidemic
should visit the city. The rat has generally been de-

scribed as a potential means of distributing the disease,

but according to Dr. Cantlie’s investigations upon this
subject. it is not so wuch the animal itself that spreads
the virus abroad, but the insect parasites that infest
its coat. When the rat has been killed, these parasites
forsake the animal and seek refuge upon any persons
in the vicinity. If they are not immmediately expelled
by hygienic methods, they will irritate the skin, and
the scratching of the irritation, which necessarily fol-
lows, frequently causing abrasions, permits the bacilli
to be infused into the blood. Consequently ilnmunity
from attack by these pestiferous parasites can only be
assured by careful personal cleanliness, since it has
been conclusively proved in the hospitals that the
disease cannot thrive where strict hygiene is main-
tained,
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Engineering Notes.
The rise in the price of fuel on the Scottish railways
during the past half year was no less than 588 per
cent.

The Great Northern Railway Company is building
at Superior, Wis., a steel grain elevator with a capacity
of 2,500,000 bushels.

A number of bloodhounds has been purchased for a
western railroad in order to pursue train robbers. They
were bought from the Idaho penitentiary.

Thirteen thousand seven hundred and five tons of
coal were hoisted recently in twenty-two hours on
the Toldeo docks of the Hocking Valley Railroad.

The old *‘Pavonia” and ** Cephalonia” of the Cun-
ard line, which are landmarks on the line between
Boston and Liverpool, have been sold. It is said that
the former was sold to an Italian shipping firm for
$77,000.

In Russia every shop building has its holy picture
and lamp, and it seems odd to an American to think
of religious services being held in boiler and machine
shops as they are occasionally in Russia. The Locomo-
tive Engineering recently had an illustration of one of
these pictures.

American exports in New Zealand are rapidly in-
creasing, specially hardware. The American firins have
wisely adopted the plan, which lies at the base of all
successful export trade, of supplying what the colonies
desire and not trying to force on them whatever the
manufacturers wish to sell.

The French Minister of Marine recently made a tour
of the harbor of Toulon in the submarine vessel
‘“Gustave Zede.” He also made an exhaustive ex-
amination of the internal mechanisimn of the craft, and
declared that it was as perfect as present submarine
science could make it.

* The contractors who are carrying on the new na-
tional harbor works at Dover (England) recently ac-
complished a fine piece of work in deep-sea laying.
The present Admiralty pier, which is about 1,000 yards
in length, is being extended seaward, and forty blocks,
each weighing forty tons, were laid in a single day.

In the new switch tower in the Grand Central yard,
New York city, the windows are of green glass. It is
a great protection to the eyes of the employes, and en-
ables them to keep their vision at its normal strength
at all timmes. The switch tower contains 176 levers,
which operate the switches and signals by compressed
air.

The maintenance of beaches along the New England
coast is being successfully accomplished by the *‘groyne
system.” These ‘‘groynes” consist of a series of
posts planted firmly in the sand, with close planks
extending from post to post. The ‘‘groyne” is con-
structed at right angles to the beach, and its position
prevents the waves acting on it injuriously. Sand is
intercepted by the planking, rapidly forming a new
beach and preventing erosion.

It might be interesting to our readers to know that
in the large modern sailing vessels having six masts
the names are as follows : The first is called the fore-
mast ; second, the mainmast ; third, the mizzen-ast ;
fourth, the spanker-mast; fifth, jigger-mast; and
sixth, driver-mast. In placing the wmasts the foremast
is usually put about 24 feet from the end of the Kkeel,
and the driver 50 feet from the after end of the keel.
The intermediate masts are spaced at the same dis-
tance.

The German pencil trade is suffering severely from
cowmpetition of American lead pencil makers. The in-

-genious labor-saving machinery of American factories

and their large scale of production, and specially cheap-
er prices at which they can supply themselves with
cedar wood, are the chief causes for the failure of
German makers to hold their own. The fact is that
Germany is practically dependent upon the United
States for her supply of cedar aud the best of the wood
is kept in America.

The forts at Dover (England) have been recently re-
armed with quick-firi..g, long-range, 6-inch wire- wound
guns. Duringthe experiments, however, five of them
were discovered to be defective, and were immmediately
removed to Woolwich, and others mounted. Great
secrecy has been maintained regarding the nature of
the defects, but it is supposed to have existed in the
breech. These unwieldy weapons have to be hauled
froin the landing stage in the harbor to the summit of
the cliffs, a total distance of two miles.

An extraordinary accident occurred at Buffalo No-
vember 18. Fifty-thousand tons of iron ore piled on
the Minnesota docks sank out of sight, owing to half
of the dock, 600 feet, giving away, and the entire dock
was wrecked. The ore continued to sink all day long,
and thirteen hours after the accident it was 8 feet be-
low the sarface. The cause of the cave-in is a mystery.
Borings for 30 feet showed nothing but solid clay and
there was no fear of a quicksand, but it is probable
that this is what caused the collapse. The docks were
equipped with the most mmodern ore-handling machin-
ery, and the loss is almost a total one.
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BIRD’S-EYE VIEW OF THE PAN-AMERICAN
EXPOSITION.

We have so recently (November 10 and November
24) deseribed and illustrated the general scope and the
recent progress of the Pan-American Exposition that
the accompanying bird’s-eye view will be perfectly in-
telligible to our readers without any lengthy elabora-
tion on our part. The point of view is supposed to be
an elevation beyond the water gate, at the extremity
of the large lake, which will form one of the most de-
lightful landscape features of the Exposition. The
Lake, including the North Bay, is approximately three-
quarters of a mile in total length, and its sloping and
gently undulating shores will be richly wooded down
to the water’s edge. To the left of the lake is seen
that architectural gem, the Albright Art Gallery, its
gray-white marble walls and columns.showing in vivid
contrast amid its setting of greensward and foliage.
Descending the broad marble flight of steps and turn-
ing to the left over a bridge which separates the main
lake from what is known as the North Bay, one sees
across the latter sheet of water another marble build-
ing, not so large as the art gallery, but scarcely less
charming in its architecture and landscape setting.

After crossing the bridge, and swinging somewhat

to the right, one enters the magnificent main approach.

to the Exposition buildings, and the eye ranges
through the long perspective of the Fore Court, the
vast Esplanade, capable of holding a quarter of
a million people, the Court of Fountains and the
Grand Basin until it is arrested by the towering mass
of the noble Electric Tower—the dominating archi-
tectural feature of the whole Exposition. To the
right of the approach are the Ordnance exhibits, and
adjoining them the numerous groups of buildings
devoted to State and Foreign exhibits. Following
down the main approach and through the Fore Court,
one reaches the ornamental bridge which leads into the
Esplanade. Inclosing the right wing of the Esplanade
are the United States Government buildings, and the
left wing is shut in by the Forestry and Mines build-
ing, the Horticultural building, the
Graphic Arts building and the Temple
of Musie. Passing through the Esplan-
ade, whose shorter axis measures 450 feet
and its longer 1,700 feet, the visitor is con-
fronted by the Fountain and Cascades,
which, together with their setting of
greensward and flower beds, extend
down the main approach for 700 feet.
Beyond the Cascades is the Mall, a broad,
imposing concourse, extending entirely
across the grounds, which measures 150
feet in width by 2,840 feet in length.
Here one is confronted by a sheet of
water 350 feet by 400 feet in length, from
which there towers nearly 400 feet into
the air the massive and pre-eminently
graceful structure of the Electric Tower.
To the right and left of the Cascades
are the buildings devoted respectively to
Manufactures and Liberal Arts and to
Machinery and Trausportation, each of
which is 350 feet in width by 500 feet in
length. At the back of the Liberal Arts building is
the stock exhibit, while to the rear of the Transporta-
tion building are grouped in one structure the various
offices of the administration., To the right of the
Electric Tower is the building, 500 feet in length, de-
voted to Agriculture; while to the left of the Basin is
another building of simnilar dimensions devoted to the
Electrical exhibit. Behind
the Electric Tower is the

Seientific Qmevican,

The present progress in the construction of the
buildings and that essentially novel feature the color
treatment, have been very ably dealt with in our re-
cent articles contributed by Edward Hale Brush ; and
after studying the aceompanying bird’s-eve view, our
readers will agree with him that the combination of

DR. EDUARDO CHAPOT-PREVOST.

the delicate, tastefully-tinted buildings with the broad
plazas, the generous expanse of greensward and shrub-
bery, and the various carefully elaborated elements of
the landscape gardening, will produce a tout ensemble
which will give the Pan-American Exposition the lead-
ing place for beauty among the great expositions of
the closing years

of the present

century.

THE Say sugar

Fig. 3. —ANTERIOR VIEW OF Fig. 4 —THORACIC VISCERA OF CRUVEILHIER’S
CRUVEILHIER'S FETUS.

FETUS. .

refinery in Paris is using the 20 ton ‘electric truck for the
transporation of sugar. It is intended to carry a 9-ton
load. although it has carried 17 tons. It is capable of
a speed of 754 miles an hour, and 25 miles can be made

without recharging. Electric motors are used to steer

the two front wheels. The company will, it is said,
order ten other trucks of similar construction.

Plaza, surrounded by restaur-
ants and the Propyl®a, while
imnmediately behind the Pro-
pylea is the general station of
the steam and electric rail-
ways. By no means least
among the attractions of
the Pan-American Exposition
is the structure which will be
given up to-athletics and geu-
eral outdoor sports, known as
the Stadium. The major axis
of the Stadium will be fally
750 feet in length and its mi-
nor axis 500 feet. ‘I'he arena
will be laid out as an athletic
field and will be surrounded
by a track for contests. of
speed. Seating accowmoda-
tion will be provided at two
sides and around one curve
of the track for 12,000 people.
On the opposite side of the
Plaza to the Stadium will be
the Midway, without which
no end-of-the eentury exposi-
tion seemws to be complete, if,
indeed, judged by its popu-
larity, it must not be consid-
ered its leading feature.

TEE TWINS BEFORE THE OPERATION.

ROSALINA AFTER THE SEPARATION.
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SEPARATION OF THE BRAZILIAN THORACO-
XIPHOPAGOUS TWINS,

The thoraco-xiphopagous twins of Brazil, who have
attracted no little attention during the past year, have
been separated by one of the most remnarkable surgical
operations chronicled within recent years.

In the SCIENTIFIC AMERICAN of February 24, 1900,
we published an account of the preliminary operation
performed by Dr. Alvaro Ramos, surgeon of the Hos-
pital Misericordia, of Rio Janeiro, which revealed the
fact that the livers of the two girls were united.

-Before undertaking this operation, an excellent radio-

graph was obtained, for the purpose of ascertaining as
far as possible the exact location of certain internal
organs. Strong doses of hyponitrate of bismuuth were
adwministered to the patients. Owing to its opacity
to Roentgen rays, this substance was revealed in the
stomachs and in portions of the intestines, thus prov-
ing that there was no connection of these organs in
one abdowinal cavity. A reproduction of this radio-
graph was published in the issue above mentioned.
When Dr. Ramos discovered the serious nature of the
operation that would be necessary to effect the sever-
ance of the two bodies, he concluded that for the
time being the investigation should be ecarried no
further. Valuable indeed was the information ob-
tained at this operation, and Dr. Chapot-Prevost, lec-
turer of the Academia de Medicina, of Rio de Janeiro,
decided to undertake a second and final operation.

Dr. Prevost first determined whether the liver could
recuperate and whether hemorrhage could be countrol-
led. Careful experients with dogs proved that the
liver healed readily, and grew with an astonishing
rapidity. A careful physiological and psychological
study of the twins convinced him that an operation
might be successfully perforwed.

The modern surgeon has been taught
by long experience that too wuch care
cannot be taken in preserving the 1wost
perfect asepsis. Iun the present case the
most elaborate preparations were made.
The attendants took disinfecting baths,
dressed themselves in new clothes tho-
roughly sterilized, and washed their
hands and arms in six disinfecting solu-
tions before entering the operating
rootn,

The twins were prepared for the opera-
tion with the same elaborate precautions.
They were washed with soap and water
and with sulphurie ether, and were then
wrapped in sterilized cotton covered with
gauze. A specially devised operating-
table was ewployed, so constructed that
it could be separated into two parts.

The first incision made extended from
the navel upward, its middle lying at the
ensiform cartilage, near the false ribs of
the right side of Maria. The anterior
superior surface of the liver was exposed,
when the flap was turned back toward
Rosalina. It was found that the liver
bridged the two cavities and occupied
two-thirds of the connecting space. Be-
low this bridge was a second bridge formed by the
union of the two mesenteries. After the cartilage in
the wedian line had been severed, still another bridge
two centilieters long was discovered, formed by
the union of the two pericardial sacs. The separa-
tion of this third bridge was a most delicate task.
When the anastomosing branch of the two mammary
arteries was severed, the
blood streamed out in a red
deluge. The points were seized
and the hemorrhage con-
trolled. The imprisoned tis-
sue was cut, and the edges of
cach sac sutured with cat-gut.
To prevent the intestines of
the one body from passing
into the other body, the mes-
enteric bridge was ligated with
silk at two points; the inter-
mediate portion cut, and the
intestines placed in their pro-
per positions. The plenra of
Maria, it was found, extended
across the line of union. This
uuforeseen difficulty was over-
come by detaching the parie-
tal pleura, and connecting it
by means of a fine cat-gut
suture with the median fold,
which adbered to the peri-
cardial bridge.

After the internal parts of
the thorax had been thus
separated, operations on the
other side were begun. The
skin and cartilage opposite
the first incision were severed
to expose the liver. Skilfully
the surgeon cut the liver so as
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to give each trunk an uninjured gall-bladder and
duet. The final suturing was done on two planes, the
deep peritoneal and the superficial, including the skin
and muscular coat.

Fig. 1 shows the point of separation. The severed
surface of Rosalina’s liver is represented by a@; b is the
visible part of Rosalina’s gall-bladder; ¢ is the pec-
toral cavity of Rosalina, which communicated largely
with that of Maria ; p is the circular limit of the bridge
of the pericardium cut vertically ; pl is the case of the
pleural sae, extending from the side of Rosalina be-
yond the point of union ; the xiphordian appendix is
represented by ap p and app'.

Sﬁe condition of Rosalina after the operation was
encouraging; that of Maria, less hopeful. On the
second day after the operation, Maria’s pulse ran up
to 160, her respiration to 56, and temperature to 38:5°
(C.) The condition of both children improved on the
third day; but it was necessary to give Maria in-
halations of oxygen at midnight. On the fourth day
Maria was weak and could take no nourishment; but
she improved after oxygen had been administered.
The fifth day saw Rosalina in good health, and Maria
improved. In the early part of the sixth day Maria
seemed in so favorable a condition that she was pro-
nounced out of danger ; but fits of vomiting, although
checked, weakened her so much that she was unable to

=

Fig. 2. —DIAGRAM SHOWING
THE POINT OF DISSEC-

Fig, 1.—COMPARISON OF
NOTABLE XIPHOID
CASES. TION OF ROSALINA

AND MARIA,
Drawn especially for the SCIENTIFIC AMERICAN under the supervision of
Dr. Chapot-Prevost by Prof. E. Braga.

rally under the supportive treatment given her. She
died at 1:30 A. M. of the following day. An autopsy
revealed an inflammation of the pleura and pericar-
dium, with more or less exudate from each, but no .in-
flammation of the peritoneum. The liver as well asall
the external wounds were completely healed.

Rosalina is now in excellent health. On August 16
she sailed with Dr. Prevost for Bordeaux.

Remarkable as the case of these twins may be, it is
not the first of its kind known to medical men. As
far back as 1834, Cruveilhier studied a double female
feetus brought to his attention by a Dr. Jolly. This
curious phenomenon is shown in Fig. 3. The thoracic
viscera of this feetus are shown in Fig. 4. The twins
were joined at the anterior portion of the trunk down
to the sub-umbilical region of the abdomen. The two
sterna were entirely independent of each other. Each
feetus had a thymus and two lungs; but the two hearts
were merged into a single organ, horizontally located
and imperfectly symmetrical. The right half of the
heart was inclosed in the thoracic cavity of the right
fotus ; and the left half in the thoracic cavity of the
left foetus. The upper concave portion conformed
with the base of the thorax on the line of the xy-
phoid appendices; the lower concave portion
rested on the diaphragm. There were four auricles
—two on the right (an upper and a lower), and
two on the left. The upper left auricle and the
lower right auricle were much larger than the
other two. In the illustration the aorta of the
right side and the aorta of the left, the vena cava
superior and inferior, are clearly shown.

A single diaphragm formed by the union of the
two diaphragms was pierced by the two inferior
vena cava.

There were two stomachs, two duodena, two
pancreas, two ilea, two cceca, two appendices,
two large intestines. But there was only one jeju-
num and one liver, with the anterior and posterior
portions located, strange to say, in the epigastric
region.

The case of Cruveilhier’s twins in certain res.
pects s sumilar to that of Rosalina and Maria.

In Fig. 1 we have graphically compared the
most important xyphoid cases which are recorded
in the history of medicine. The diagram indicated
by 1 represents the case of Marie and Adele; 2
pictures the case of Chang and Eng; 3, that of
Rodica and Doodica ; 4, that of Maria and Rosa-
lina.

In conclusion we desire to express our acknowl-
edgment to E. Braga, Jr., formerly professor of
mathematics in the College of Braga and profeseor
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of nistory and natural science in the College of Cuan-
berg at Rio de Janeiro, for information from which the
above article was prepared and for the photographs
and drawings which he has kindly furnished us. The
drawings were made by Prof. Braga especially for pub-
lication in the SCIENTIFIC AMERICAN.
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III, SIMPLE ELECTRIC MOTOR.
BY GEORGE M. HOPKINS,

Almost every young amateur mechanic is desirous
of making something having the ability to move and
show action. An electric motor does this; and while
the mechanic is making a good piece of machinery,
he is also learning the principles of electrieity.

The motor we shall describe is intended to turn a fan
or light mmachinery by means of a current derived from
a battery. It will drive a light sewing machine or
other machinery requiring a similar amount of power,
and it is so simple as to admit of being constructed
with the tools ordinarily possessed by an amateur.

To begin a motor at the right point is very import-
ant. The first thing to be done is to construct the
armature—the part which revolves. On account of its
simplicity, we have selected the Gramine armature.

The core of this armature consists of a ring formed
of No. 24 sheet iron. A strip 3/ inch wide and 8 feet
long (the length of a sheet) is carefully cut from the
sheet and wound upon a cylindrical piece of wood in
the lathe or by hand. The wood cylinder is 124 inches
in diameter and 1 inch thick, and in the edge is ¢ut a
shallow notch of a depth equal to the thickness of the
sheet iron, as shown in Fig. 2. In the iron, 14 inch
from the end, is drilled a hole countersunk to receive
a wood screw which passes through the sheet iron
into the wood, and fastens the end in the notch in the
wood. The sheet iron thus attached to the wood may
be wound closely around the wooden mandrel without
a kink being formed by the inner end of the strip,
which is in the notch.

Before beginning the winding, a piece of strong an-
nealed wire, stove-pipe wire for example, is placed in

"a handy position, and when nine layers of the iron

have been wound the strip is cut off and the binding
wire is wrapped around the coil and twisted together
at the ends, to keep the sheet iron from unwinding.

The wood and the coiled sheet iron are together
removed from the lathe (or vise if it is being done by
hand), and placed in ‘a fire, which will heat the iron
to a cherry red and burn out the wood. The ring is
then covered with ashes and allowed to cool slowly.
This anneals the iron, and improves its magnetic per-
meability.

After removal from the ashes, and while the binding
wire is still- in' place. the ends are secured by passing
rivets through them ; the inner end, which wasbent, is
cut off, and the ends are beveled with a file, and all
the sharp corners are reduced by the same means.

The core of the armature is then covered with adhe-
sive tape (either electrical or bicycle tire tape), when it
is ready to receive the magnet wire with which it is to
be wound. The ring is divided into five equal sec-

tions, and marked with a pencil to show how much =

space each coil of the armature is to occupy. There
are five coils on the armature, with five layers in each

coil. No. 21 single or double cotton or silk covered
wire is used. It requires about 28 feet of wire for each
coil. The winding is a slow and rather laborious

process. . The length of wire for a coil is wound on a
sort of shuttle-stick % inch wide, 12 inches long, with
a notch in each end. The end of the wire is wrapped
twice or three timmes around the ring over a piece of
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stout thread, which is tied around the wires to fasten
them together, to begin a coil. Of course, the begin-
ning is at one of the marks on the ring.

Now the shuttle is passed through the ring and
brought back over the outside until one layer covers
one space; then commencing the winding over the
first layer the second is laid on, then the third, fourth,
and fifth ; all the layers are wound in the same way.
The last three or four turns are made over a stout
thread, which is tied when the last convolution is
made.

The other coils of the armature are made in the
same way; and when the winding is all on, the end of
one coil is twisted with the beginning of the adjacent
coil. A piece of well seasoned hard wood, hard maple,
for example, is bored to receive a piece of {# inch drill
rod—Stubs or something equally good—which consti-
tutes the shaft. This rod is 4 inches long. A 44 inch
hole is drilled transversely through it at or near the
center to receive a short pin which enters a slot in the
end of the wooden hub.

This piece of wood is turned to fit the interior of the
arwmature, -and it is cut off about the same length as
the armature. The coils of the armature and the
wooden hub are now varnished with thin shellac var-
nish, and allowed to dry thoroughly. The armature
ring is then slipped into its place on the wooden hub,
and the hub and the ring are coated with two coats of

THE ARMATURE CORE.

shellac varnish, one coat being allowed to dry before
applying the other.

The next thing to claimn attention is the commutator.
This is a core of wood fitted to the armature shaft and
turned to fit a piece of brass or copper tube 93 or 3{
inch in diameter and 34 inch long. This tube is divided
into five divisions, and parallel lines, preferably slightly
spiral, are drawn from the divisional points marking
the places where the tube is to be sawed to form the
commutator bars. But before sawing, each end of
each space which is to formm a bar is drilled, and the
hole is countersunk to receive a small wood screw,
which passes into the wood and holds the bar in
place when the brass tube is sawed on the lines to
separate the bars. After sawing, the commutator is
turned smooth and round, or filed in the lathe with a
smooth file. The screws used in fastening the commu-
tator bars must not touch each other or the shaft.

The twisted terminals of the coils are now stripped
of the winding at the ends and soldered to the commu-
tator bars, having been cut off the proper length to

reach to the commutator.

Before soldering, however, the ends of the terminals
and a small portion of each commutator bar are tinned
to facilitate the work of soldering. To tin the copper
wire, a little pulverized rosin is rubbed on the ends of
the wires, and the solder is applied with a soldering iron.

The commutator bars are tinned for 14 inch at
the ends nearest the armature ring in the same
manner.

The terminals of the armature coils are bent so
as to touch thecommutator bars at the tinned sur-
faces; the beginning of one coil and the end of
the adjacent coil being thus brought into contact
with a comwmutator bar. They are then soldered
by applying a drop of solder by means of the
soldering iron. The wires are thus made to answer
the double purpose of conveying the current to
the commutator bars and of causing the commuta-
tor to revolve with the armature. Acid must not
be used in soldering electrical connections.

To run swoothly, the armature must be in bal-
ance. To ascertain whether it is in balance, place
the armature shaft on the edges of two level
straight-edges supported about 4 inches apart,
If the armature will stand in any position, it is
balanced. If it rolls so that one side after a few
oscillations of the armature goes to the bottom,
the top must be made heavier to counterbalance
the bottom. Probably the best way to add
weight to one side of the armature is to apply it
in .the form of solder to a band of wire about
34inch wide wound around the armature. Before
this winding is applied, a strip of miea % inch
wide “must, be wrapped around the armature and
secured in ‘place by shellac varnish applied to
both thearmature and to the mica and allowed
to become nearly dry. It is not necessary to use a
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continuous piece of mica ; it may be in several pieces.
‘When the armature comes to rest after oscillation,
solder should be applied to the upper side of the wire
band until the armature will stand in any position. If
too much solder is applied, thesurplus may be removed
by a coarse file. It is immportant to have the armature
as nearly in balance as possible. It will then have
very little vibration, or none at all, while running at
any reasonable speed.

The description of the field magnet and other parts
will be given in an early issue.

—_—— - ——
Pneumatic Railway Signaling in England.

The London and South-Western Railway, one of the
principal railroads in Great Britain, is about to intro-
duce upon its system the pneumatic process of railway
signaling, which has been employed with such conspi-
cuous success upon our own railroads for several years.
Some time ago Mr. Fay, the superintendent of the
line, visited this country, and studied the principles of
this system at Buffalo and other large centers, where
the congestion of the traffic renders it absolutely im-
perative that the work of signaling should be rapid,
perfect and free from fatigue. In England, at the
important termini and busy junctions, the signalmman’s
duty is extremely arduous, the incessant throwing of
large, heavy and complicated levers conducing to great
fatigue. The simplicity of the pneumatic system was
impressed upon Mr. Fay, and when he returned to
England he lost no time in recommending its adoption
upon his own railway. The first installation will take
place at the important junction Basingstoke, and it
will be in working order in the course of a few weeks.
After the apparatus has proved successful at this
station, it will be introduced at the London terminus
Waterloo, the largest and busiest station in Great
Britain. At the present time several extensions of the
railroad are in operation—the road is being doubled
throughout the whole route, and Waterloo terminus
is to be considerably enlarged—while others are in
contemplation. The present is thus an appropriate
moment for the introduction of the pneumatic signal-
ing apparatus. :

Owing to the stringent regulations of the Board of
Trade, by which all arrangements for the safe con-
veyance of passengers are controlled, such an innova-
tion as this cannot be made without mature considera-
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tion. For instance, the distance by which switches
and signals may be actuated from a signal cabin is ap-
pointed by this department of the state, and should
the distance exceed the limit, then an additional sig-
nal box has to be constructed.

The introduction of the pneumatic signaling, how-
ever, will be far-reaching in its beneficial effects. Un-
der the existing circumstances the signals and points
are manipulated by means of wires, rods, and cranks,
and where the yards and junctions are busy these con-
stitute veritable death traps.

It is anticipated that the new system will lighten the
labors of the signalman, and enable him to concentrate
his mind upon his duties. It will be cheaper to main-
tain, since it cannot get out of order or become dawm-
aged like the mechanical apparatus now in use; it is
not affected by the weather, and requires no adjust-
ment. Also the numerous brackets for bells and de-
vices for indicating or repeating the signals may be
dispensed with. The economical working of the appa-
ratus and its efficacy have been assured upon this side,
so that the decision of the English railroad company is
by no means to be considered in the light of an experi-
ment. The innovation will be followed closely by the
various other railroads in the country, and, if success-
ful, its universal adoption in Great Britain is bound to
ensue,

-
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Coal in Japan.

The development of the coal mining industry in
Japan is remarkable. A few years ago that country
was dependent upon other countries for this article in
order to drive industrial machinery, to provide fuel for
her merchant marine and her navy. Now this order
of things is completely changed. Sufficient coal can
be obtained from the native mines to supply the whole
country’s necessities. The principal coal mining cen-
ters are in Hokkaido or northern island and in Kynshu
in the south of Japan. Some idea of the present pro-
portions of the industry may be gathered from the
fact that the Hokkaido Colliery Company during the
first six months-of the present year earned a profit
equivalent to about $775,000. Of this amount, $160,000
was set aside for the purpose of installing the neces-
sary plant to manufacture coke, since the coal has
been found to be excellent for this purpose. But the
high price of European coal has caused considerable
discontent in mining circles in Japan. At the present
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time Cardiff coal on the Japanese market is sold at $22
per ton, while the native product fetches only $6 per
ton. This state of affairs has been proved to be entirely
due to the reckless competition that exists among the
small coal merchants; and with a view to surmounting
the difficulty, it was decided to form a combination
among the colliery owners, and to suspend the sale of
coal for two months, so that a consequent rise in price
might ensue in the retailing of the coal. It was also
decided that the minimum price of the coal be in-
creased to $8 per ton. For a short 'time, therefore,
Japan will suffer from a scarcity of coal, an effect
which the colliery owners anticipate will result in a
substantial increase in price.
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The Current Supplement,

The current SUPPLEMENT, No. 1301, is a particularly
interesting number, the first page engravings dealing
with the Pavilion of Bosnia-Herzegovina at the Paris
Ezxposition. ‘ High Water Protection Methods on
the Lower Mississippi River” is by Williain Joseph Har-
dee. ‘‘The New Elevators of the Eiffel Tower” are
described and illustrated. ‘‘Electrical Engineering as
a Trade and as a Science” is by Prof. John Perry.
“ The Population of the United States During the
Next Ten Centuries” is by H. S. Pritchett, the new
president of the Massachusetts Institute of Techno-
logy. ‘‘The Late Prof. Max Miiller " is the subject of
an interesting biography. ‘' Condensed Information
Concerning Some of the More Valuable Insecticides”
gives many formulas for remedies for insect pests.
** Tropical Hurricanes” is by F. J. B. Cordeiro. “ The
Cradle of the Haman Race” is a most fascinating
scientific article.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements.

DISK-CULTIVATOR. — LINDEN KIRLIN,
Kans, The disk comprises an open rim or ring and a
supporting-frame. A body-plate is held detachably in
the ring, whereby it may be removed and applied to con-
vert the disk into an open or closed one. By providing
this closing mechanism, the disk can be closed in going
over the corn the first time, and set to .throw the
dirt away from the corn. The digk is solid, so that it
will move all dirt away from the corn; but the second
and third time, the dirt is thrown toward the corn with
the disk half-open.

COMBINED HOE AND WEEDER. — GLENN A.
MoRRELL, Grand Rapids, Mich. This implement com-
prises sides; a back; a cutter-blade at the front; and
spaced wires stretched from the blade to the back to form
a perforate bottom. As the scoop, thus constituted, is
pushed forward, the weeds are cut by the blade and fall
into the scoop, the dirt dropping through the perforated
bottom.

Beattie,

Engineering Improvements.

INSTANTANEOUS STEAM-GENERATOR. —
CHARLES L. PALMER, Albany, N. Y. Within each gen-
erator-tube is located a solid rod of a somewbat smaller
diameter than the bore of the tube. In the annular
chamber thus formed is located a spirally-disposed wire
or rib, continuous or interrupted. The spiral rib length-
ens the path of the water and thus secures a more ener-
getic vaporization. The interiorcore or rod, being solid,
has a large heat-retaining capacity.

Mining Apparatus,

CONCENTRATING-TABLE.—1IrA F. MONELL.
Boulder, Colo. The concentrating-table is mounted to
have lateral motion and is provided with a series of diag-
onally-arranged channels. Pins extend upwardly from
the table above each set of channels; and fixed riffles
are arranged at one side of the series of chambers. The
heavier particles will tend to move toward one side of
the table ; and the very light material, with the water,
will pass over the tailpiece into the flne channels or
grooves of the table; and from these fine channels,
the material is deposited into larger, deeper grooves.
Some of the material and sand, however, will pass to the
upper sides of the riffles and form sand cushions through
which the excess of water will pass and discharge over
the tailpiece,

Mechanical Devices.

WATER-SUPFLY REGULATOR.—FREDERICK S.
SEYMOUR, Dubuque, Iowa. The purpose of theinven-
tion is to provide means for controlling the supply of
water to a tank or other receptacle. The apparatus has
cut-off devices in connection with water forcing or sup-
ply apparatus. In the construction a pan is included in
whichthe water backs from the trough when full, so
that when the pan drops by the weight of the water, the
cut-off devices will be operated.

CONTROLLABLE BALLOON.—LEo STEVENS, Man-
hattan, New York city. From the cigar-shaped gas-bag
of the balloon a rigid beam is suspended. The flexible
connections between the two sustain a parachute, From

‘the beam a car is supported carrying motors for the pur-
pose of driving propellers. Rudders are provided to
steer the balloon. A slidable weight on the beam ena-
bles the aeronaut to direct the air-ship up or down.

SNOW-MELTER.—JAcoB MANDREY, Bronx, Man-
hattan, New York city. The snow-melter comprises a
frame mounted on wheels, with a furnace arranged to
swing in the frame and provided with a downwardly-
inclined forward portion through which the products of
combustion pass. Sprocket-chains at opposite sides of
the furnace are provided with scrapers which serve the
purpose of carrying the snow to the furnace as the ma-
chine is moved forward. The sprocket-chains.are driven
from the rear wheels.

COMBINATION-LOCK.—WiLL1AM E. H. MoRsE and
OLivER H. BEmIs, Algona, Jowa. ''he invention pro-
vides a new and improved combination door-lock and
knob arranged to work the door-lock- by the use of the
outside knob, which latter is adapted to be set to any de-
sired combination to prevent unauthorized persons from
opening the door and to allow the owner readily to un-
lock and open the door without the use of a key.

CLIPPER.—ALLAN QUARRIE, Oak Lake, Manitoba,
 Canada. The purpose of the invention is to provide a
clipper especially adapted for removing or clipping hair
from animals. The cutter-plate is operated by the han-
dles, when placed in any one of three positions. One of
these positions is that known as ‘‘straight” or at right
angles to the cutting-face of the machine. The second
position is at the right-hand side of the cutting-face.
The third position is at the left-haud side of the cutting-
face. The machine can therefore be used on all portions
of an animal’s body and limbs.

REGISTERING-DEVICE FOR POOL GAMES.—
WiLLiam TABER, Poughkeepsie, N. Y. Each time the
triangle is removed from its rack or support, a game will
be registered by suitable mechanigm carried by the rack
or support. The rack orsupport is also provided with
means for registering a series of games. A mechanism
is also furnished, through the medium of which the
number of players in a game can be indicated and the
record of each made upon a concealed tape. The merits
of the invention are obvious.

FABRIC-STRENGTH-TESTING DEVICE. — WiL-
LIAM M. VERMILYE, New Brighton, Richmond, New
York city. The machine consists of a frame in which
two sets of jaws are mounted for clamping the fabric.
The one set of jaws is shifted outward or inward by
screw-actuated rods moving in the frame; and the other
set of jaws is connected with a coiled spring and with a
rack engaging a pinion upon the shaft of which the in-
dex finger of a scale is mounted. The fabric is clamped
in place; the jaws separated from one another; and the
breaking strain is registered on the scale. A magnifying
glass is provided for examining the stretched fabric. The
device may be made small enough to be carried in a
pocket.

Rallway Appliances.

SWITCH-CONTROLLING DEVICE FOR SUR-
FACE CARS.—CHARLES G. BAUER, New Rochelle,
N.Y. The device is carried by the car and is designed,
when operated, to throw a switch from the car. Such
arrangements have been already invented ; but the pres-

ent device differs from most of them in so faras itis

automatically released after the switch has been set.
Other featuree of interest and merit are the simplicity of
construction and ease of operation.

MAIL-CATCHER.—CHARLEsS C. CoLEMAN, Keytes-
ville, Mo. By means of this novel device a mail-sack at
a station can be transferred from a holding device to a
moving mail-car or from the moving car to the holding
device, or for simultaneously transferring from one de-
vice to the other. The catchers on both car and station
consist of bifurcated arms and rings from which the
mail-bags are suspended. The arms catch their respect-
ive rings and the mail-bags are transferred.

VENTILATING ATTACHMENT FOR RAILWAY-
TUNNELS.—JAMEs J. SWAINE, 1918 Mt. Royal Ter-
race, Baltimore, Md. To remove smoke and cinders
from tunnels, a supplemental arch or roof is provided,
which is arranged longitudinally and transversely a short
distance below the true arch or roof. Thijs supplemental
arch has a lengthwise opening in its highest part, through
which smoke and cinders are discharged by the locomo-
tive-stack., The gases are condensed, concentrated, and
removed.

Vehicles and Their Accessories.

AUTOMATIC TIRE-INFLATING DEVICE.—
THomMAs H. McCaULEY, Port Arthur, Ontario, Canada.
The tire is provided with a bulb coacting with an air-
inlet having a check-valve. When the rotating tire re-
ceives the load strain. it will be somewhat flattened at
the point of its contact with the ground. In this posi-
tion the bulb will be compressed, the check-valve closed,
and air will be pumped into the tire.

DRIVING MECHANISM FOR MOTOR-CYCLES
OR MOTOR-CARS.—ProsPEr A. RENAUX, Rue du
Repos 33, Paris, France. The motor is made to operate
the driving-axle by means of a special arrangement
which takes the place of a differential gear for the
motor-axle. This special arrangement consists of two
shafts with a fly-wheel loosely mounted on each. A
sleeve connects the fly-wheels; and in the sleeve a
pinion is contained. On each of the shafts a pinion is
rigidly mounted, one of these pinions engaging the
pinion in the sleeve directly. A loose pinion engages
the pinion on the other ghaft and the pinion in the
sleeve.

WHIFFLETREE. — ALBERT NELsSON, Idaho Falls,
Idaho. - The invention relates to a class of whiffletrees
provided with attachments adapted to release the traces
or tugs when traction is applied. The whiffletree has
tug-clips at its ends with spring-bolts carried in the
clips and provided with pulleys journaled on their inner
ends. A cord passes over the pulleys, and is secured at
its ends to the whiffletree at points intermediate of the
bolts and pulleys. A pull-cord is attached to the cord
and is connected to the bolts. The effect of the tractive
force applied to the cord is practically double that pro-
duced when the ends of the cord are attached directly to
the bolts.

Miscellaneous Inventions.
CARBURETER.—HENRY BURTON, Russellville, Ind.
This gas-machine comprises a coil through which
gasoline or the like flows. Below the coil is a burner
for vaporizing the gasoline. The coil is connected with
aun expansion-chamber. Above the expansion-chamber

is a casing provided with an injector-pipe. A valved
air-supply pipe extends laterally from the caging. A
gasoneter receives the gas. Levers operate the valves
from the gasometer-bell.  As long as there is any gas in
the gasometer, it will be necessary merely to light the
burner in order to start the machine.

SLUICE-GATE.—AveusTUs PrEScort, Salem, Ore.,
and LEwis I. FURBER, Winlock, Wash. The gate is
particularly adapted for small streams where the natural
flow of water is not sufficient to make the stream service-
able for logging without first building a separate dam to
hold enough water. In this sluice-gate, casings are em-
ployed, terminating in forebays at the downstream end.
‘Water-inlet sluices lead through the casings and into the
forebays. Valves are provided for the sluices. Outlet-
sluices lead from the forebays and are likewise provided
with valves. Gates are pivoted at the downstream ends
of the casings. Wings extend from the gates and operate
in the forebays, the wings having a greater area than
the gates. By reason of this greater area, the pressure
of water flowing into the forebays will act to move the
gates to a closed position against the water resistance.

Designs.
TOWEL-HOLDER. — Lours McCuTCcHON, Havana,
Cuba. This towel-holder is a clamp made in the shape
of a bottle and is designed to be used in barber-shops.

HEADPIECE FOR GRAVES. — EMiL Bick, 521
Seventh Street, Buffalo, N. Y. The head-piece is in the
form of a Greek cross. Its foot is pointed, so that it
may be forced into the eartk, and radial armsare pro-
vided to rest on the surface and thus assist in supporting
the head-piece upright. Sockets for flower-pots are
formed in the top of the central part and also in each of
the horizontal arms. A chamber, closed by an orna-
mental panel, is arranged in the vertical part.

TOBA CC O-MOISTENER. —- S161SMUND STRAUSS,
Manhattan, New York city. The design provides a
moistener compriging a triangularly-shaped receptacle,
the front of which is transversely curved and longitudi-
nally tapering. The front iz apertured.

BRAID.—Louis BRANDT. Manbattan, New York city.
From a central loop section body-loops extend at each
side, inclining in opposite directions from the side, but
in direction of the same end of the central section. The
body-loops are so arranged with reference to one
another and with reference to the central section that they
present in plan view a series of interlocking bow-ties.

HOOK.— FraNk KEMETHER, Glasgow, Del. A
straight shank terminates at one end in an cpen hook
and at the other end in a straight arm bent at right angles
to the shank.

VERNIER-PLATE FOR SURVEYING INSTRU-
MENTS.—GEORGE L. Burr. Boston, Mass. The in-
ventor protects the ends of the level by arms rising from
the plate.

SLIPPER ORNAMENT.—JosEPH A. DALRYMPLE,
Haverhill, Mass The design consists of an ornamental
casting simulating beads.

NoTe.—Copies of any of these patents can he fur-
nished by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and datc

.of this paper.
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Wusiness and Personal.

Marine Iron Works. Chicago. Catalogue free.
“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

Self-draining Saucepan Patent for sale. H.J. Carden,
Bakersfield, Cal.

Book * Dies and Diemaking,” $1, postpaid. J.L.Lucas,
Bridgeport, Ct. Send for index sheet.

Automobiles built to drawings and special work done
promptly. The Garyvin Machine Co., Spring and Varick
Streets, New York.

T'he celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Kngine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

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

I Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free onapplication.
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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.

Réferences to former articles or answers should
give date of paper and dpai'e or number of question.

ln%ulries not answered in reasonable timeshould

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

Buyers wishing to purchase auy article not advertiscd
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

Minera]s sent for examination should be distinctly
marked or labeled.

(7994) P. B. J. asks: 1. What amount
of wire is required, what size, and how is it to be wound
tomake a permanent magnet ? Can I gct sufficient power
from batteries and induction coil, 34 inch spark, or from
a uni-direction machine with 8 inch magnet? A. To
magnetize a permanent magnet with a battery, wind a
coil of covered wire of any convenient size, No. 14 or No.
16 will do. .The inside diameter of the coil must be such
that the magnet will slip easily through the coil. If of
the horse-shoe form, it is well to make the coil so that
the magnet may slidearound through the coil for its
whole length; otherwise, you can use the coil on each
end separately, by breaking the circuit before removing
the coil from the magnet. Touse the coil, put it upon
the magnet to the middle of the magnet aud turn on the
current. Move the coil along the magnet to one
end and theh to the other end several times, stopping
at last at the middle. Break the circuit, and the mag-
net will be found magnetized. 2.Is a compound
magnet simply several ordinary magnets put one on
the other, or must they be insulated ? Is the power of
said compound magnets the power of all combined, or is
it increased as in the induction coil? 2. A compound
maguet is made from thin magnets of steel. Each one
is carefully magnetized separately as strongly as possible,
They are then assembled into one magnet. by placing the
same poles of all together. Thus the strength is made
much greater than that of a single magnet of the same
weight. 8. Will a dynamo with a permanent magnet do
the same work as one using an electromagnet ? I have an
cight-foot windmill which pumps water from a well two
hundred feet deep; there is plenty of power to spare
while pumping, which is not over one-third of the time.’
Could I connect my mill with a small dynamo which is in
turn connected with storage batteries for light? If so,
how large must my dynamo be? I would like to burn
four 16 candle power lamps. How many cells of bat-
tery must I have, their size, etc.? Could I use the uni-
direction dynamo for this? A. A machine with a per-
manent magnet will generate a current of electricity as
well as one with an electro-magnet. It is not as servicea-
ble. Such machines are not built except in small sizes.
A dynamo can be run by a windmull, if a heavy balaunce
wheel is used to equalize the velocity. A countershaft
is necessary to give sufficient speed. A small dynamo is
usually run at about 1,600 turns per minute. You will
probably get eight to ten 16 candle lamps from a horse
power. 2 storage battery will be needed to furnish light
when the wind is not blowing. Your little dynamo with
permanent magnet will not furnieh the current for any
number of lamps. Its voltage may not be right for
lights. To light your lamps you will require as many
cells of storage battery as one-half the voltage of your
lamps. ‘Their size will be determined by the number of
hours they are to run on one charge. Consult our adver-
tising columns for storage battery. 4. Situated as I am
over a hundred miles from a foundry and machine shop,
I have been forced to rig up a shop for repairing of all
kinds of farm tools; ‘instead of a forge I have two blast
or brazing lamps. One of these lamps is rated at 2,600
and the other at 2,000 degrees. T feel positive if I can get
the heat boxed up I can melt iron, brass, etc., for casting
small pieces for experimental work; can you give me any
i.lea of a furnace in which I can put my crucibles for this
purpose ? A, The lamps will melt a small crucible of
metal. You can inclose the crucible in fire brick with an
opening for the blast.

(7995) S. J. P. writes: I want instrue-
tions how to make a magic lantern; alto a work on
concave mirror reflection tricks. Some years since I
had a laniern with a mirror in one corner, so that we
could remove the lamp and throw a scene on to smoke,
but I have forgotten the detail. We could apparently
throw a scene through a wall and many curious things
do that I have forgotten. Have you & work on any-
thing of the kind ? A. We know no bnok better adapt-
ed to your needs than Experimental Science, by G. M.
Hopking, price $4 by mail. It contains all that you ask
and much more,

NEW BOOKS, ETC.

ENCYCLOPEDIA BRITANNICA.  Thirty
Volume Edition.. The American
Newspaper Association, 148 Fifth

Avenue, New York city.

The Encyclopedia Britannica is one of the most impos-
ing sets of books ever produced, and the solidity of the
scholarship of its authors is only equaled by the mas-
siveness of the volumes. Fifteen hundred of the
greatestscholars in the world contributed to the pro-
duction of this monumental work. The firm of publishers
mentioned above, not satisfied with the parent work, have
compiled a new American Supplement in five volumes,
edited under the personal supervision of Dr. Day Otis
Kellogg, assisted by a corps of such experienced writers
and specialists as Dr. R. H. Thurston, Dr. Simon
Newcomb, Gen. D. W. Flagler, Hon. Carroll D. Wright,
Hon. John Sherman and many others. Many subjects not
fully treated in the work proper have adequate represen-
tation here, such as for instance the biographies of living
persons, which find no place in the original work. Such
topics as the Philippines will be found here, and the in-
formation is exactly what the ordinary reader wishes to
know. On the whole, the work is one which can be con-
fidently recommended to a discriminating public,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
NOVEMBER 27, 1900,

AND EACH BEARING THAT DATE.

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

Acid and msklng same, cyanmethyl-anthmmlic,

F Ben 662,754

. 662 7'»5

Addressmg machme. H. F. Nebr......... 662,575
Advertising, etc., novelt, for. C R. Crandal . f‘)f:..obS
Advertising rack. F. H. 662.824
Air brakes, automatic pressure relief mechamsm

for rallway. S. L. Ter: . 662.476
Air compressor, hydrauhc. F. C. Starke.. . 662,884

Alarm. See Burglar alarm.

Albumen, purifying, G. Eichelbaum....... . 662,779
Animal trap, G. F Jones . . 662, 624
Auger, hollow, A. A. Wood..........
Automatic brake, J 'H. Greenwood... . 662, 418
Automobile carriages, steering and brake device

for, A.Strickland........ccccoiieeresrncrcinnnnns 662,475
Axle for railway or road vehwles. A. C. Massey.. 662,540
Axle lubricator, J. B. Foo . 662,715
Axle sleeve, Damon & Peei:s 662,394
Axle, vehicle, J. L. Dolson............ 662,777

Back pedaling brake, H. P. Seymour.
Bale band fast,emng, wire, P. D
Bale covering, T. I Munford.........
Bale covering, metallic, T. T. Munfor
Bales, mechanism for producmg cylind
ton, M. Swenson .
Baling apparatus. cotton, F. Dy
Baling apparatus, cotton, M. Swens,
Baling press core, cylindrlca] F. L. Dye
Band cutter and feeder, F. B. Taylor
Bandage, suspensory, L. C. Thompso!
Bar. See Jumping bar.
Basin or fresh air lnlet catch, W. H. Dew:
Battery. See Electric bal.tery Primary battery.
earing retainer, ball. W. H. B|nns
Bed. invalid, W. H. Donaldson..
Bedclothes holder, C. J. Wade
Bedstead, wardrobe, C. H. T
Bending mechamsm. amzle. R. Bates
Bicycle brake, W. G. Tassell..... .....
Bicycle crank hanger, W. H Fauber.
Bicycle su 8port. and locking device, (_, Stride.
Bin. See Grain bm
Binder, J. R. Bar!
Blocks,

machine for forming composite,

J.

Boiler cleaner, G. W. Damms,nn
Boiler tube cutter, D. Davis. .
Boiler water line gage, sces,m, W.'0. Knowison.. 662,598
Bolter, W. L. Burner.........cceceieeiieeeenennennss 662,666
Booskh lock. interchangeable adjustable, J. W. -

ppar
Bootjack, F. Jae Pe
R %i Newsom

Bottle closure.J lc
Bottle, non-. reﬂllnble.
Bottles, mold
blown. narrow neck, C. E.
Bottling machine, C. H. Bogar
Box. See Card box.

0X,

Box and cover, A, B, FOltZ..cc.ueieerreenerrnnnans

Box fastener, J.

Brake. See Automatic brake. Back {)edu.ling
brake. Bicycle brake. Mechanical brake.

for manufacturing pressed a.nd
B ue..

662,619

Velocipede brake.
Bread cutter, H. B. Bingham......ccccoe0ee0ee PR 662,756
662,674

. J. Koch.. ..
sand manufacturing, L.

Buckle, 8. & A. Bienenzucht.
Buckle, wedge, L. ite
Bun l}&lﬁe stave with metal lining, gas proo

Brick press, hydraulic,
Bricks from hme and

) F.

. 062490
662,534

662,657

662,464
662,844

662,780
662,696

Burgiar al’i'z.rm. W. H. Holmes..
Burglar alarm, J. L. Murph
Burglar alarm, electric, H Rohra:
Burner. See Hydrocarbon burner.
Butter cutting apparatus, P. H. Peacock
Button, glove, C. R. Weidmuller
Calcium acetate, obtaining, V.
son..

Camera pla
Can. _See Sheet metal ¢an.
Can, 8. M. Okell..
Can cover, lockin,

662,544
662,778

Can stopper, milk, A. B. Fisher....... 52,18
Candlestick, miner’s. A. & J. Howard.. . .. 662.56!
Car coupling, McConway & Kelso................. 662,457
Car draught rigging, railway, Schoon & Han- 0 o
Car Griving mechanism, hand, 'ﬁ;m'&‘ Gray... ... 662563

. Mulholland. bb"uoh
662.879

Car safety device, street railway, T.
Car ventilator, A. Rosg
Carbonator, G. A. Flesche et al.
Carbureter, J. C. Peden...

Carbureter, R. Wunsche

Card box, G. W. Weaver..

Card Elogging. machine for making, L. C. 9
Card grinding machine, B. S. Ro; 6_62.‘742

Card grinding mechanism, S. B.

Carding apparatus, wool, HL Oﬂ‘ermann ........ 662,733

Carding engine revolying flats, mechanism for
stripping teeth of, H. Walsh............ ....... - 662,581

Carriage washer. overhead J. B. Burger.......... 662,592

Case. See File

(,ash carner termmal pneumatic, F.

Celling swncb E. A. Lowe
Chair. See Folding chair.
Chair seat, M. V. B. Howe
Chart. dress, J. B. Pla

C. Cut-

© 662,570
... 662,647
. 662,817

Chopper. See Conon chopper

Chuck, W.8COtt......ciuvesiiiiiiiinns ceieinnnaeiens 662,470
Chuck” OJ)emtmg devlce Kummel & Goodrich 662,
Churn, ilson.. . 662,616

Chute closure, J. 8.
Cigar cutter, R. F.
Cigarette making machine, Da

Clgar mouthplece applying machme, J. S. B

662.751
662775

662,389
662,480
662,784
. 662,638
T

Clrcun centroiler, automatic, G.

Circuits, apparatus_for interr
high potential, W. Grunow, J
Clamp. See Fence clamp,
Clamping device, J. H. Downie.......
Cleaner. See Boiler cleaner. Ro
cleaner. Window cleaner.
Clip for holding rolls or spools, F. A. Brownell 662,762

Clutch, A. Piton....... 816
Clutch'gearing, reversibie 2,702
Coal drill, M. Hards: 662,646

socg
Cob pipes, fllling mterstices of, H. H. Barklage... 662,516

Coin controlled machine, France & Pearsall 662,897
Cold, producing, H. Geppert... 662,690
Commutator, Priest & Scherm ] 662,465
Commutator brush holder, H. Bishop 662,758
Compound engine, singie cylmder. T. 662,417
Condensing a.ppa.ra.tus, J. F. Chase.. 662,17

Condiment holder, J. B. Williamson 662.482
Conveyer, A. C. Clay......... 62,709

Conveyer, air, E.
Conveyer wheel, lubrica.mn C. W. Hunt,
Copying cabinet, letter, E. Feig
Copying machine, A, Klein....
Cotton chopper, M. F. Walker
Cotton condenser. M Swenson...
Cotton press, H. 8. Ringi......
Cotton press, Swenson & Rglﬂ
Counting register, Winn & 1ding.
Coupling. See Car couplmg.
Crank wheel, F. Benjamin.
Cream separator, C. H. Knight.
Cross sleeper, metall'gz. P. Cazes

Plpe coupling.

i
Cultivator, G. L. ley...... 665
Cuitivator, gardeu, G. W. Chase. 662,593
Current coliector, W. Grunow, Jr. 662,423
Current motor, M. Puszkar.. w37

Curtain roller, B. F. Bell..
Curtain stretcher, W. A. M T.. .
Cutter. See Band cutter. Boiler tube cutter.
Bread cutter, Cigur cutter. Rotary cutter.
Cutting tool, C. P. M gst.
Cycle frame joint, K. G. Wood.
Damper, stove, J. C. Witcher......
Dental appliance, D. O. M. Le C
Dental head rest, V. W.
Desk, school, W. B. Cogger..
Diethyl ether, mauufa.cturing. G. H. Benjam in..
Distilling and-concentrating apparatus, W. L.
Rowland.
Door for show cases, etc., ball bearing, E. A.
Wentworth.
Draw head, C. Gibson
Drawing kmves, die

662.462
662.673
Drying apparatus, M. 662,448
Drill. See Coal drill.
Dyeing, etc., apparar,us for. R. Brandts 662,590
Earthenware, a djustable metallic fitti
Borsdorf. 662,890

Egg case flller, 662,424
Electric battery, A. W. H: 662,622
Electric circuits, safety cut-out fo 662,501
Electric machine brush holder, S. H. Short. 12,6

Electric motor. J. Darling.............. . 662,712
Electric motor com,roller Linn & Day.. . 62,450

Electrical circuits without dangerous arcing. a&'
paratus for rupturing high potential,
GIUNOW, JT.iveiiienniiienaseeinsineecsnsennssssss

Ele(l:)trical conductor joints, casing for, G. H.

Electrical connector, H. Blackman

Electrical device, portable, J. S. M

Electrical impulses, transmission of F. Bedell

Electrical resistance, W. Grunow, Jr.............. X

Electrically lighting railway carriages, etc., ap-
paratus for, C. Vicarino......ccceeceveeceeenannns 662,550

Elevator. See Mining elevator.

Engine. See Compound engine. Explosive en-
gine. Hydraulic engine. lmpact engine. Lo-
comotive engine. Rag engine. Refining en-
gine. Rotary engine.

Engine counterbalance. explosion, H. B. Steele..

En%nes an lock for use in starting explosive,

Envelop, C W Allen........
Etching apparatus, roll, E. Hett.
EvaBO?tmg apparatus, multiple effect, E. A

. 662,399
Explosive engine, O. F. Good. 662.718
Extension table, J. 1. La Turno. 662,446

.'662485
" 662,395 t0 ¢ sszam 662.52

Fan, etc., E. E. Alexander
Fan or pump, centrifugal,

Faucet, water. R. H. W. Schmidt.
‘eed mechanism, G. Kunz........
Feed regulator, boiler, J. W. Copes.
eeder. stock, A. B. Armstrong
Fence clamp, wire, R. W. Kirk
ence machine, wire, D. P.
‘ertilizing machine, H.
file case, H. J. Schindler
viltering apparatus, J. J.
“inger ring, C. M. Levy
Fire alarm. electric, C.
'ire escape, W. Newburn,

Fire extinguishber, C. R. 86
frireproof construction, W. W. 662,635
Kireproof floor construction, M. J. 662,808
Fireproof structure, D. Kilpatrick. 662,871
Floor, O. Nagel.......c.ce.uueenn.. 662,
'loor, sidewnlk. ete., P. H. Jackson . 662,607
Fluid pressure reguiator, H. C. Sisc . 662,
‘ly catcher, sticky, G. A. Shaw 66;
oldlng chair, G. W. Cole........ .
'rame. See Picture frame,

Fuel feeding hopper, P. L. Crowe........c.ccoeueeee 662,770
Furnace. See Gas furnace. Hot air furnace.
%Ziln furnace. Reheating furnace. Smelting
urnace.
Furniture, “device for interlocking removable
parts of, A. Rehm.........ccceivniieninccnccnnnes
Gage, See Boiler water line ga
Garmenlt fastening and suppor

662,877
%ng device, M. F.

Gas furnace, W. Swindell..

Gas generator, acetylene, C. Puddefoot.
Gas generator, acetylene, P. Schreck
Gas generator, acetylene, S. P. Watt..

662,539
52,608

546
662,504
662,843

Gas 1nt.0 the human body, instrument for inj(,ct-
ing, E. Sterne 662,658
Gas producer J. 0. E. Trotz.. 662,609
Gelatin, making, E. R EABON. .o enenesned 662.402. 662,405
Generator. See Gas generator. Steam generator.
Gloves, etc., fastening for, E. Maynz... .......... 662,676
Gold from mazneuc sands, apparatus for sepa-
rating, B. Gates..............ooee eiiiinnane 662..
Governor cushion, engine, T.D. Millen .
Governor, gas enxlne. . A. Lazier.. 662,730
Grader, road, C. A. Rapp............ 662,680
Grain bin, J. Macdonald 662,452

Grain cutting machinery, ﬂnger guar

Den
Grain drill J. W. Rhodes..
Grain separator, C. L. R1n§d
Grain sortin, machlne, ay
Grain unloading device, A. J. Fr

Grate bar, '1‘ . Heintz:lman 662,623

662,769

.............. 662,767

er, nife, R. G. Kenn 662,793

ing s,nd pollshing device, . M 629

Grinding mill, W. J. Bussinger.. 662,636

Grinding, polishing, or buffing m:

DT 662,536

Gun, machine, Bowman & Hughes. 662,761
Gyroscope electric top, E. Ziehl...... 662,

Hame and trace connector, C. Averitt.
Handle. See '1'ool handle.

ceeese

Hanger. See Trousers hanger.

Harrow, G. G. Fligor.

Harrow, W. P, Smith 2

Hat fastener, J. Warner.. 52.:

Hat pouncing machine, C. H. Reid’ 662,821, 662,822

Hat sweat band, k. E. Halbert 2.645

Hay and stock rack. combination, D. M. Cox. 766

Headlight, J. J. Shipley. ;662,744

Heater. See Water tank heater.

Hinge, safe, H. D. Hibbard...... ..cc. w.ceieeennnns 662,434

Honeycomb foundanons. apparatus for manu-
facturing, E. B. Weed............. ..........00. 662,682

| Hook. See Lacing hook Whiffletree hook.
Hook and eye, N. MeMahon.................... 662.677

Horses from cribbing, device for preventing, A.
& C. Thompson ..

Hub, wheel, C. Heart....................
Hydraulic engine, C. H. Peck et al...
Hydrocarbon burner, A. A. Arnott..
lmpact engine, B. B. Carter.........
Impact tool, T. H. Phillips........
Incandescent mantle, K Piklmrt ..
Indoxyl derivatives and making same. A. Stock. Sb“l 03
Injector, H. T. NiC€....occvvnureennnnenienss 662, 459 2,4

Ink ribbon mechanism, 8. A Neidlch ......... 662,

Insect destroyer, B. B'. BIOWI. .. ...e.....ereaeseses
Insuli;,ted support for elecmc conductors, C. C.

Insulating composition, C. Jung
Intra-uterine battery, J. G. I.. G
Invalid hfting device, C. B.
Iron or steel, hardeuing, L. Schiecke
Jack. See Bootjock.
Jar closure, M. Birney.
Joint. See Cycle fram

662,757

. 662.810

Jjoin!
Jumpmg bar, T. F. Peak

Kiln furnace, I.. Vinez 662,633
Knockdown box, E. Ras 662,739
Lacin g hook, shoe., H. H. Eaton (reissue). 11.874

Ladder, H. OVenden.. .. ..c..oueeeseeunenenen
Lamp, acetylene gas, S. P. Watt..
Lamp.attachment, arc, E. 'B. Jones.
Lamp burner, F. T, Williams. ..

eeccccteccce o

Lamp burner, oil, J. Sharples...

31 | Piano bridge,

Lamp for Welsbach or other inca.ndescent lights,

antivibration, Slinack & S8anderso 662,831
Lamp socket, xncandescent. E. P. Warn . 662,610
Lantern, collapsible, C. H. Stonebridge. 662,474
Latch, cupboard G.'W Sigley. 662,681
Latch, gate, W. B. Shuumker 604
Lead reflning and desilve:

Tredinnick .. 662,836
Lightning arrester fo fety c

tric circuits, J. Sachs..................... 662,466
Liquid cooling apparatus, W. C. Huckins ........ 662,438
Liquids witb gases, apparatus for charging, G. L.

Reenstierna......ccoeeeeeneeeceerecccerecsnssocanns ,499
Liquids with ozone. etc., apparatus for treating,

1. Van den BroekK.................. cevesnses seess 662,609

Lock. See Book lock Sash lock.

Lock plate, A. H. W00d...c.eoiviee eeveeienasoosses

Loc]l:{[mgbdevlce released by recoi safety, n L.
L o1 < s

Locgmg mechanism, safe or vauit, H. D. Hib-
E s P,

.ocomotive engine, comporilnd W. M. Smith
8,

Log loading device. AV 669
Loom, ﬂlling slwplg 0. Janelle .441
Loom, needle, 717
Loom shuttle actuatmg mechanism. B. 8. Roy 662 41
Lubricating system, pneumatic, Vandresar &
Pilling.....ccevieniieioiinnnenes ceececssccecsss. 662,838
Lubricator. See Axle lubricator.
Magnetic separation, K. Gates.
agneticseparator, E. Gates. 662,411 to (;62.414
Mallet, G. B. Goddard.. . 662,691
alting drum, J P Dornfeld 662,398
" Mandrel, J. & W. R. Thomas. . 662,
Manties, manufacture of, O. Wlederhold 662,481
Matches, manufacturing, A. Pﬂ ... 662,814
Measure, computing, C. E. & J. G. Harrington ..o 662,533
Measure, dress cutting, V. H. GOff.....cvnunnn 662,

Mechanical brake, J. H. Greenwood X
Medicmes. dev1ce for measuring and administer-

g, W. O.
Met.al bearing plate. von Lipowska & von Gel-

dern-Egmond zu Arcen.

Metal shells, device for c
ors 662,542

Metal surfac

in, . 662,791
Meta 662,54
Mill. See Grinding
Mining elevator, R. Lee. . 662,731
Moistening device. H. B. 662,892
Mold. See Ring mold. Ring ca:
Mortising machine. W. Black.. . 662,390
Motion transmitter, J. C. Walk 662,611
Motor. See Current motor. Electric motor.
Mowing machine attachment D. M. Jennings et 662,442
Nnilmg machine, hand . F. Grandy. 662.898
Napping machine, R. C. B orchers..... . 662,589
Nut lock, Peer & Protzman... . 662.811
0il and glue. extracting, K. R.'Edson. . 662,
0il, extracting, E. R. Edson.. . 662,404

Oven, bake, Marshall & Fauids...
Paper, appnrutus for applying paste to wall, R.

Paper box. J Floyd
Paper holder, roll, T C. Phillips..
Paper making machine, V. G Hazard
Pen, fountain, S. Kraus...
Pencil sharpener, C. F.
Pew partition, J. J. Dill 662,526
Photographic mounts, producing, P. J. Stuparich bﬁ26'9
J. H. Butler.. 662,521
Pianoforte, L. Gassard.
Picture exhibitor, E.
Picture frame, L. B. P Ceeen
Picture holder, E. YOUDg. ... vioeiiiniiies connnns 602483
Pipe. See Tobacco pipe.
Pipe coupling, stoneware, H. B. Cnmp..... ........ 662,618
Pipe joint, W. Shuey.. ... 66
Pipe securing devxce. F. Berardi.
Piston stroke regulator, R. H. Yaie.
Planter drive wheel and marker, corn, L. J. Lind-

Plamer. lister corn, M. T Harding

Planter, seed, E. B. DiXoOn......ccvvveiieieee. oae
Pln?}ter and cement for hrickwork. wall, W, T.
TISWO.

Plow ai;t.achment B.
Plow, cultivating, C. Wells
Plow, riding disk, Westerv it
Pneumatic dispatch tube apparatus,

. Pearsall
Pneumatic tool, Leinew:
Post holder, J. M. Hibbard. .
Press. See Brick press. Cot!

Pre';s. E. Hett........... .... 662,863
Press feed rexulator device,G. A. Li

662866.662869 662870
oW ry.

Primary battery, reversible, L. W. Pullen........ 662, b79
Printing, E. Hett...... ...ccciicionireonenens ,80
Printing and ma,k ing ﬁrinting forms. b ] Hett. 662.853
Printing cyhinder, E. Hett...... ....c..0.e ceeen . 859
Printing cylinders, casting, E. Hett,. 662,856
Printing cylinders, machine for casting, &, Hett. 662.853
Printing form and press, E. Hett....ﬂb?. , 662,867, 662,868
Printing machine, - SCOLeuue » eerrirnnes 662,699
Printing press, E. Hett..... 662,854, 662, 855 662,861
Printing press, etc., E. Het 663,862
Printing press delivery mechnnism. S. G. Goss... 662,530
Printing pres: inking joll truck, J. H. Schussler.. 662,850
Printing, etc., producing surfaces for, E, Hett... 662,852
Printing surfaces. machine for making, K. Hett 662,864
Projectile, ordnance. H. 8. Maxim.......... eeeee.. 662,798
Propeller, boat, 8. H Butterwort,h ... 662,622
Pulley, clutch, W. W. Dixon... . 662,84
Pulley, expansible, J. Florence . 662.801
Pump, double-acting force, I. Hoagland. . 662,437
Pump, oil, Bradford & Gordon............. . 662,617
Rack. kSee Advertising rack. Hay and’ ‘stock
rac
tag engine, E. A. Jones..
ail joint, J. S. Patten..
ailway crossing signal,
ailway, electric, W. Grunow .662; 4 h
ailway rail splice %omt,. W. B Doddrldxe 6q2.7.12
Railway signaling, trohm..... . 662,833
ailway tie, E. Davis............. 662,773
Railway tie, metallic, J. S Warle 662.841
ange, combined gas and coal, H. . 662,821
tatchet drill, C. B. Groff...... . 662,644
efining engine, C. E. Torran . 662,746
Refrigerating article, J. Miskolez . 612, "541
Register, See Counting register.
Registering apparatus, Lambert & Aronson...... 662,694
Regulator. See Feed regulator. Fluid pressure
regulator. Piston stroke regulator. Speed
regulator, Water regulator.
Reheating furnace for steel ingots, J. O. E. Trotz 662.610
Rendering apparatus, E. R. Edson... covenes ,40:
Ring. See nger ring.
ng casting mold, W. H Ford.. . 662,661
Ring mold, W. H. Ford........... . 662,56
Roll relieving device C Kuhlewlnd . 662,44
Rotary cutter cleaner, J. F. Arthur ............... 662,
Rotary cylinder steam engine, G 0. Sunderson 662,467
Rotary engine, V. & G. Sandahl cesrenss GO2.547
tuler, T. C. Bassett 562,38
addle, rldin F. O, 662,564
afe, H. D. Hibbard.. 1428, 2429 662,432
afe door int erlocking devlce, Hollar & Corry.... 662789
afe or vault plate, H. I). Hibbard.................. 3L
afe or vault 8late fnsteni ng.H D Hibbard. .43
ash holder F. Helfritz 72

ash lock. 8. C. Marmn
aw set, W. ‘Mathew
awing machine, W. Hansmann
craper, G. E. Richardson
creen. Window screen.
Seal, car, T. White...........
Seeding machine, C. McLeod... .
Semaphore operating mechanism, J. Shoecraft
Separator. See Cream separator. Grain separa-
tor. Magnetic separator. Slitch separator.
Separator and amalgamator, 1. P. Clarke.. .......
Sewing machine feeding mechanism, 8. A. West. 62. 479

Sewing machine looper mechanism, A. Spear..... 662,83
Sewmn machme presser-foot mechanism, A. .
SL@WATA ..+ weenne vnaneeonenncecesnnnnnas sansenss 662,505

INKIEY.... ciieriiiiiiiiiiiiiis cr ciieiieans
Sheéars, etc., combmed separating sprlng and
locking device for, W. Scheerer.
Sheet metal can, C. Leffer
Sheet metal, manufacture
Shingle jointer, J. Randall,
Shoe form, C. B. Kosters.
Shoe form. W. I,. C. Nilet
Shoe stretcher, C. B. Kos
Shoestring fastener. 8. Beac
Shrimps, obtaining extract o
Signal. See Railway crossmg signal.
Signal disk. E. M. Kle
Silicium, mnnufaoturlmz
Skirt, F. J. Feuchtwanger...

Smelting furnace. electric, H. Koller.
Sole trimming machine, I.. Goddu

Spark and dust arrester for cars, M. Stanley
Speculum, J. SKIar......ccoovveiiiiiiiiiiiiinas een
Speed changing mechanism, C. C. Cleverdon......
Speed controlling mech‘mism. S Messerer ........ 662,455
Speed regulator, W. K. Lord.. cennne 662 i
Spring. See Vehicle spring.

(Continued on page 866)
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Workers

Without Steam Power should
use our Foot and Hand Power
Machinery. Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, N.Y.’

MACHINE SHOP QUT
TOOLS ano SUPPLIES e
BASTIAN LATHE uo'?.‘.‘ézhzﬁm 0.
and Turret l.athes, Plan-

Shwpers. and Drill S8es.
g » Cincinnati, O.

ENG|NE&F00T

HES ..
Foot and Power 22

SHEPARD LATHE CO., 133
‘ THE HALL

BRASS PIPE WRENGH.

A PERFECT TOOL -
‘WITH FKFRICTION GRIP.
Bushings for all sizes and shapes.

Highly polished pipes made
up without scar or injury."
For Circulars and Prices

WALWORTH MANUFACTURING Co.,
128 70 136 FEDERAL ST., ° BOSTON, MASS.

- «_FACTS ABOUT
FACTORY TOOLS.

Anything and everything you want to

mmeemmm know about factory tools or any other
OOk tools will be foun full{ expl ned in
the new and enlarged edition of

EUELEEE MONTCGOMERY & CO.’S
TOOL CATALOCUE.
Thoroughly up-to-date, with hundreds
of new pictures _and lucid descriptlons

of tools for all purposes. A book

for study and reterence, chock-full of

useful and technical information. Ev-

%-ybogy ‘should have it. By mail, for
cents,

MPNTGOMERY & CO., 106 Fulton St., New York City.
THE JOHNSON ROTARY PUMP.

Simple of construction, positive
!n‘aetlon easy and quiet in ope—
- Hispecially adapted to

80AD, oil sugar, lard,
-;lucose. acids, starch, glue, var-
nish, corn and water, malt, etc.

rge sizes for irrigation.

Made as a belt or steam pump, or com-
binaﬂon or operated by electr{c motor

DAVIS-JOHNSON co.,

Statton V, CHICAGO, ILL.
s AVE ONE-HALF YOUR FUEI.
| 0% We Tell You How.

Rochester Radiator Co. 26 Furnace St. Rochester,N.¥.

BARNES’

UPRIGHT DRILLS

‘Complete line, ranging 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.

" GUYER’S PATENT

DESULPHURIZING FURNACE.

Latest, Cheapest and Best.

Takes the place of Heap
or Stall Roasting.

Saves time and money.

Write for particulars.

A1

THE CoBURN PATENT TROLLEY TRACK

HOUSE DOOR ™
HRANGERS ~ |

The first made with adjustable track.
The track can be put up in 30 minutes.
¥~ Send for Book.

The Coburn Trolley Track Mfg. Co., - Holyoke, Mass.

12-inch Pipe cut off and
Threaded with ease by one
man and a

FORBES

PATENT DIE STOCK

Bmaller sizes CP {Jortionately
easy.
THE CURTIS & GURTI CO
6 Garden Street. Bridgeport, Conn.

THE EUREKA CLIP

The most useful article ever invented
tor the é)urpose Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip
Does not mutilate the paper. Can be
used regeanedly In boxes of 100 for 25¢c.
To_be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample , by mail, free. Man-

ufactur 11){ Consolidated Safet
Pin Co., Box12l, Bloomfield, N. J.

NEW BINOCULAR

(The Tr 1éderf) ¥

i Smal] as an opem
= powerful

g \\\\\\\\‘\

‘3 "ON 9ZI8

‘QUEEN & QQ.z N
Optical and Scumt/gc Imtm—

1010 Chestnut Street,
Palupsgrnu, PA.

SIGNALING THROUGH ' :&PACE
without wires.—An article by W. Preece, deacriblng the
new Marconi system of teiegrapbing without wires.
6illustrations. SCIENTIFIC AMERICAN 'SUPPLEMENT
1124. cents. For sale by Muna.& Co. and all

93y USE GRINDSTONES ?

If 80 we can. juigify:you. Al sizes
monnted and unimoiinted, always
kept in stock. Remember, we make a
Jecla.ltyof selecting stones for all spe-

¥ Ask for catalogue.

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

NEW YRK: 59 Fifth Ave.

newsdealers.

—

Sceientific

American,

Sprackst wheel for use on chain grates, P. L.

....................... 662,768
tacker, hay, C. C. Clouse.. 662,667
Stacker, straw, C. H. Pettijohn‘. 662,813
Staging. portable, J. W. Jones............. 662,566
taple setting machine, McKay & Welton 662,4¢
Stave sawing off and gaining machlne, L. D
Vogel 662,

Steam generator, R. Shaﬂer
Steam generator, 1. D. Sha
Steam trap, I.. B. Fulton..
Steam trap, J. St,. Mary....
team trap, A. Steinmetz..
titch separator, L. Goddu
topper. See Can stoppe
witch. See Ceiling sthch
Table. See Extension table.
Table support F. A. Millikan.
Tanning, C. O. Natusch
Tanning apparatus, C. J. M. Fleetwoo
Telegraph signaling apparatus, E. B, Hilicott.
Telephone switch, L. M. N
Theatrical appllance L J. Car 662,708
Ticket and hoider therefor, mileage,J C. Hickey 662,723
Tie. See Railway tie.
Tie plate, H. W. Aver,
Tire setter, rubber, 8.
Tire setter, rubber, A. W.Grant...
Tire setter, rubber, A. 8. Krotz:
Tires, device for equipping ve!
rubber, A. W. Grant..
Tobacco pipe, W. N. Har!
Tool bandle, W. E. Wood..
Tow line operator and alarm. F. P. Davis.

0 Jper. )
Telerho.ie switch.

Toy, Ruth & Dauber 662,577
Toy bank, S. W. Potterf.. 662,73
Toy parachute, C. Smith.. 66:

Trace carrier, J. B Gathnght
Trace support. H. G. A
’I‘ra{) See Animal trap. Steam trap.

Trolley wire suspension, J. W. Haynes
Trousers hanger, L. F. L. Pynehon
Tube stopper, Ravier & Janet.

Tubing, C. Harvey...... 662,787
Type case, H. L. Keyte......c.iccuuu.n 46
Type_composing and di

) B} ] e A K A R L Ok O X0 65!
Type or the like, reproducmg, W. H. B. Mille 662,573

Typﬁ setting or composing machine, Hodgkin &
Typewriter erasing shield, M.
Typewriting keyboard, touch B
Typewriting machine, L S. Burndze
Typewriting machine, E. A. Hopkins..
Underreamer, W. Duncan...... 5
Valve, J. Barlow..............
Valve act on, pneumatic, C. M. Welte
Valve, balanced shde, W. Kruntschak
Valve, dry pipe, W. B. Erb..
Valve, float, E. A. Valiquette.
Vaporlzmg, cnollnu. and aerat
uid distribution for, W.
Vault, H. D. Hibbard
Vehicle gearing, automobile, L. H. Dyer..662,400,
Vehlc e spring, W. Parfrey.

Vehicle wheel, J. N. Johnson.... .
Vehicles, electric traction for tramway or simi-
lar. A. Baisieux............ ......... e 66:
Velocipede brake, Schmidt & Berberich . 662.602
Velocipede, chainless, J. 8. Copeland..... .... ... 662,891

Ventilating and heatmg apparatus, Soderlund &

pparatu
H. Weightman.

A3
(<}

11700 ) e e St a0 oA RO000E0000a00000063000 662,473
Ventilator. See Car ventilator.
Vessels, apparatus forarresting motion of navig- i
able, H. Simp: 662829
Vise. bench. W. Van Manen 662.660 |

e, hand, C. H. Jenkins..
Wad chute, W. L. Morris
Wad punchmg and ‘lub:

Mor
Wagon bed hoist, A. Moyer..
Washer. See Carriage washer.
Washer, J. E. Lenhult
Washing machine, H.

Washing machine, J. G. Kincaid.. . 662.190
W atch winding 1ndicator, 0. Ohlson...... . 662,655
Water gage attachment, W. M. McLelsh. . 662,732
Water regulator, L. B. Fulton 662,4!

Water repellent, compound for reudermg fa Tics,

supplying, J. H.-Vail.....
Weanlng calv‘es or colts, e

J. W.

Wheel See Conveyer  wheei.
Planter drive wheel. Sprocket wheel.
hicle wheel.

Crank wheel.

Ve-

Wheel. W, Esty..... 594
Whiffletree hook, A. K. Wulfe.. 5,
Window cleaner, E. M. Farmer.. 2,113

Window onenmg or clo]slmg apparatus. E. Kiebbe
0.

Window screen. E. G. L2 ¢ 2,12
Wood bending apparatus, F'. B. Newton.. 662,654
Wrench, M. C. JRCKSON.....coveivenranannens seisiece 662,792

DESIGNS.
Air cushion, Hogan & Meinecke. 33,613
Beit, J. Stem ber. 33,620
Belt, W. Wasserstro 33,62
Bow shield, I. V. Perin 33

Box or receptacle, G. A. Kruttschnitt..
Bracelet, l V Arvonen.
Comb, F. W ell....
Hoof pad, C, k. Smi

Range, steel, J. L. Go veille. 33,619
Sash fastener cam, W. H. 'l‘ay]or ,61.

Saw handle, E. F. Shaw............... 5 .. 33,617
Tire channel rim, vehicle. J.G. Webb.............. 83,616

TRADE MARKS.

Asbestos cellular pipeand boiler covering, H. W.
Johns Manufacturing Company ........
Beverages, non-alcoholic, Navena Company
Blackboards, C. F. Weber Company..
Buckles. buttons, and clasps, Ame
Buckle Company
Confectionery in tal
: Company 5
Drillings and sheetings, G. Woulley & Company
Explosives, Delta Powder Compan

Food, cattle. American Milling Compan X ........... X
Foods and relishes. certain named, M. Gedney.
Pickling COmpany... ....c.coeveeeieeenenen senas §.. 82,498
nmber, J. J. Newm an Lumber Company.......... %S(]Q

Malt extract, D. Lutz & Son Brewing Company...

edicine, certain named. E. M. Regis & Cumpany 35 503
\dedncines certain named, Bokschizky & Rotkow-
Metay, aniifriction, W. A. Hardy...
Musical mstruments certain na

) ,495
Rubber goods,

Company.. 492
Sewing machines, attachments, and accessones.

New Home Sewing Machine Company.......... 35,506
Shirts, Crum & RUShmoT@wwmm . ooviiniiin.unes 493
Slzmg and finishing preparations for textile fab-

. M. Warnier & Company... ........... : , 35,506
Steel uteuslls for culinarysind surgical purposes,
Company..... 35,507

enameled, Rothschild; Mgtyers

Typewriter manuals. gnd, reference sheets used

therewibh L. ’I‘orre,y. ,490
**Arm Pit Ease,”. mlet reparation, E V
Pitkin....... fomiy iy D 7918
* Cafe des Inv 5
coffee blend, ércé Company .
* Champion.” for manbles. M. Shamro 7,930
4 Dr'i‘ ng. Faure’d368% Balsam,” for a m. ne, N, -
1) PN »
* Herrmann’s and (,mger ‘Ale.” fcr ginger
Sl E R O wer Ale.” fx gl 7025, 1,92

L Herrmann s -Tiger -Brand Root Beer,” for Toot
r, J. F. Herrmann & Son..

“ Kn] Bug.” fora germicide, M. Koch, . 7.
*“Kow-Kuré for:a veterinary medicine, Dairy
Assoc N 7,92
* Kretyur: sky, M. Haugh & Company..... 7,923

:Whiskey,” for whisky, A. Kod-

corsets,” H. C. W atsor
rs Brking Powder,”
G Mey

*d_copy of the specification and drawing of
s “in the foregoing list. or any patent in print
issued since 1863. will be furnished from this office for
10 cents, Inordering please state the name and numt er
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
;¥entors for any of the inventions named 1n the fore-
foing li8t, provided they are simple. at a cost of $40 each.

£ complicated the cost will be a little more. For full
ns address Munn & Co., adway. New
York. Other foreign Dlun may also be obtained

Do You Know there is NONE
EQUAL to

AN OLDS
Gasoline Engine
$25.00

pays for this ad.,and thousands are
made happy by our address.

OLDS MOTOR WORKS, DETROIT, MICH.

‘“ WOLVERINE”’

. .
Gas and Gasoline Engines
STATIONARY and MARINE.
“Wolverine” isthe only reversible
MarineGas Engineonthemarket.
It is the lightest engine for its
power. Requires no icensed en-
gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street, R
Grand Rapids, Mich.

Manufacturers’ Models

of every description made to order with ’Frompt- ;

ness, recision and economy. Models of eset-
'Fy ewriting Machines, Cash Registers, Cyclo-
meters. evolut on Counters, etc.; in fact. any kind

of model made from designs. A180 special tools and
machinery for any and every purpose. Correspond-
enceinvited from those inténding to equip a plant.

8~ IUustrated circular free.

The Pratt & Whitney Go., Hartford, Gonn,
GRAND PRIX, PARIS, 1900.

# CHEAP POWER 3

is obtained from a Witte
Gasoline Engine. It is
economical, durable, is
sold right and guaran-
teed for 6 years. Writc

for catalogue C. :

WITTE IRON WORKS CO.
519 West 5th Street,
Kansas City, Mo.

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
trregular work.

¥~ Send for Circular A.

Using Natural Gas.
(‘oal Gas, Producer
Gas, and Gasoline di-
rect from the tank.

0 40 H. P., actual.
The Sprinzﬁeld

Gas Engine Co. 3
AW, Washlngton St.

Springfield, 0. ~

Economical Gas

Engine Igniters

of every description for

Stationary, Marine or
Automobile Engines,
Dynamos, Magnetos,
Starters, Coils and
Plugs for either touch
or jump spark.

Dayton Electrical Mfg. Co., 80 St. Clair St., Dayton, 0

KROMSKOP
Color Photography

Nature’s Reflex! * 1t seems almost a miracle!”
“To the already long list of marvelous devices which
will come into common ever{ -day use must be added
this last and most g(easing gift of science.”
Kromskop’s romograms and Kromsko 1;0
Cameras, now ready. &~ Send stamp for booklet.
IVES KROMSKOP COMPANY, Incorporated,

1324 Chestnut Street, Philadelphia.

DRILLING

WELL micine:

Over 70sizes and styles, for drilling either deep or
shallow wells in any Kind of 8oil or rock. Mounted
on wheels or on 8ills. With engines or horse powers.
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.
can be easil;

N NEw RUUFS FﬂR OLD” accomphsh

without the aid of a skilled roofer if you will get
Warren’s Natural Asphalt Strong Surface Ready Roofing
Has 2inch  and attach it to the roof
lap edge. yourself. Surtface com-
" pleted. No need for paint-
ing. Only needs nailing
down. Comes in rolls of
108 square feet. Made of
P £% genuine Trinidad asphalt.
ostal brings particulars.
Warren chemical & Mfg. Co., 85 Fulton St., New York.

EVOLUTION OF THE AMERICAN LO-

comotive.—By Herbert T.Walker. A valuable series
by a member of the Iiational Railway Museum Commit-
tee. The locomotive from 1825to date is described and
illustrated b{ careful drawings, great attention being
given to historical accuracy. 21 inustrations SCIEN-
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 1114.

"| Price_10 cents each. For sale by Munn & Co. and all

newsdealers.

DEFIANC E MACHCINE QII\IORKS

365

fN UNUSUAL OFFE

The Scientific American
and Che World’s Work

The New
Illustrated
Monthly
Magazine

‘“ A magazine
which busypeople
can afford to take
the time to read.”

—A Lawyer.

“A magazine
which commends
iteelf to thinking
men.’

—A Railroad

Manager.

FOUNDED ON AN IDEA.

YHE; World’s Work is an Illustrated

Monthly Magazine reporting the im-
portant results in all branches of the
world’s activity and achievement, written
by men who know their subjects and who
believe that their own country and their
own time are good to live in. It isa
part of the cheerful world of action.

The Magazine tells the men who are
doing ‘‘ the world’s work ”’ and who are
pressed for time what is best worth
knowing and thinking about.
$3.00 5 Your a0 0F Tho oLl Work 1300 For &l
o Ea"B, et o aed prohgld Yoy el

zines can be sent to one or differeut addresses
Subscriptions may be sent, either to

Munn & Co., 361 Broadway,

OR TO

Doubleday, Page & Co.

34 Union Square, East, New York

- A DESIRABLE HOLIJAY GIFT.
DRAPER’S

Recording Thermometer

Standardized and Warranted;

Gives a correct and continous record -
in ink on a weekly chart.

&~ Write for Particulars.

THE DRAPER MFG. CO.,
152 Front Street, New York.

THE LAMP OF LAMPS

For every outdoor purpose the new electric light,

CLOVER LEAF LAMP
Is the best. Wind and-waterproof. Cannotblow
out. Best for carriages, automobiles, yachts, boats,
etc. A strong, safe and dsome lamp—easily
convertible into a house lamp, Will give-con-
tinuous light for ﬁﬂ§ or sixty hours. No smeke
no grease, no smell. Price, \vlth 3-cell battery, $15
American Electrical Novelty & Mfg. Co.,
255 Centre Street, New.York, °
Write for 1900-1901 Catalogue of Electrical Novelties.

MORAN FLEXIBLE JOINT ,*ﬁ

for Steam, Air or Liquids,
Made in all sizes to stand any desired ==
pressure. \
Moran Flexible Steam Jloint Co., Inc’d,
147 Third Street, LOUISVILLE, KY. -

NOW READY.

AN AMERICAN BOOK ON

Hotseless Vehicles,

Autbmobiles and

Motor Cycles.

OPERATED BY

Steam, Hydro-Carbon, Electric and Pneumatic
Motots. -

By GARDNER D. HISCOX, M. E.

Author of ‘“Gas, Gasolene and Oil Vapor Engines,”
and ‘“ Mechanical Movements, Devices
and Appliances.”

PRICE $3.00 POSTPAID.

Thiswork is written on a broad basis, and comprises
in its scope a full illustrated description-with details of
the progress and manufacturing advance of one of the
mosi important innovations of the times, contributing
to the pleasure and business converience of mankind.

The make-up and management of Automobile Vehicles
of all kinds is liberally treated, and in a. way that will be
appreciated by those who are reaching out for a better
knowledge of the new era in locomotion.

The book is up to date and very fully illustrated with
various types of Horseless (arriages, Automobiles and
Motor Cycles, with details of the same.

Large Svo. About 400 pages.
: Illustrated.

8F Send for circular of contents.

MUNN & CO. 361 Broadway, New York

Very Fully
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BEAUTY

that is more than skin deep
is acquired by a few mo-
ments daily use at home of

THE

Whitely
Exerciser

The beauty of health, grace,sup-
pleness, erect ﬁ%‘“e and perfe«ct
torm & 'the result cf its use by men,
women and children.
chest, develops bust, corrects
round shoul ers, strengthens
the back, reduces corpulence
and promotes

Perfect Physical

Development.

Equally essential to athlete
and invalid. Your doctor
will recommend the
Whitely if you ask himn.
Four Grades—$2,$3,$4,$5.
SOLD BY DEALERS.
The new “ T1GER Book-
LET” full of original illus-
trations and sparkling
facts SENT FREE.

as1aax] Apyony

03 S 951249X3 ARIIYMOL

It expands

Special X-Mas Offer.

On receipt of price we will
forward one machine pre-
paid to any address, and will.
refund money on its return

if unsatisfactory
N~~~

Sellﬁ 10¢. for o Phystceal

Education,” by

. Anderson of Yale. E’very page of this 50c. book is
g and meets y’s need. New edition just

out, fully illustrated.

WHITELY EXERCISER CO.,

hs 25 Bradley Building, Chicago.

In the Pay
Envelope

That's where our education
. affects you.

We teach mechanics the theary
of their work; help misplaced peo-
ple to change their work; enable
young people to support themselves
while learning a projession. -
250,000 students and gra,duates in Meehnlﬂl,
Eleetrlul, Steam and Cl l
Wrir.efor

Fcientific dmerican,

DEecEMBER 8, 1g00.

GENUINE

ran 0P100e
and RECORDS—New

When we discovered the wonderful ZON-O-PHONE process of recording
and reproducing sound, we abandoned the Gram-o-phone, and developed the
new ZON-O-PHONE process at an enormous expense.
GRAM-O-PHONES and GRAM-O-PHONE RECORDS, new, at half-price.

BRANCHES :—CHICAGO, 161 State Street. BoSTON, 178 T'remont Street. PROVIDENCE, 457 West-
minster Street. PHILADELPHIA, 13 North 9th Street. DENVER, 1509 Tremont Street.

NATIONAL GRAM-O-PHONE CORPORATION, 874 Broapway, NEW YORK.

1/2 Price

We now offer the

Eln Watches

are renowned for their ac-
caracy and durability, The §
Genuine Ruby Jeweled Elgin
comes in sizes and styles to
suit everyone. Sold by jew-
elers.
An Elgm watch always has
the word “Elgin” engraved on
he works—fully gaaranteed,
ooklet Free.
ELGIN NATIONAL WATCH CO.
ELGIN, ILL.

B
clrcular and mention subject in which interested.

llTERlATlOML CORRESPONDENCE SCHOOLS,
ed 1391. Capital $1,500,000.
Box 942 Scranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.

« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electrical Engineering, Electric Lighting,
Electric Railways, Mechanical Engineering, Steam Engi-
neering, Mechanical Drawing, at your home bv mail
Institute indorsed by Thos. A. Edlson and other
ELECTRICAL ENGINEE I'l‘l'TE,

Dept. A, 240-242 W. 28d St., New York.

A “HUMMER” OF A HAMMER,

Whatever should be good in & Pneumatic Hammer is in
the ““Cleveland.” atlever is bad is left out of it. The

CLEVELAND
PNEUMATIC
HAMMER

is light in weight, simple in make, economlca.l in

air and very durable. Various sizes for different

uses. Fully described with other *Cleveland ”

tools in free catalogu

Cleveland Pneumatlc Tool Co. I9 Frankfort St.Clevel’d,0.

The Fraction of a Hair's Breadth

implies the most minute accu-

iand it applies particularly
to at wonderfully precise tool
Ml sho n in cut—the Eighteinch
Precision Lathe. Bed, 40
inches ion; g of fine grade cast
ron, milled and scrape finish,
-in¢h swing, 22 inch between
and endless other operati.ns
this tool. Every part built to

centers
g be_performed wit
ia.s and gu&ra.nteed Manufactured by

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass.

Plain turni

If you want the best CHUCKS, buy Westeott’
Little Giant Double Grip
Drill Chucks, Little Giant g
Drill Cbhu,

Lathe Chucks, Geared

Combination Lathe Chucks, Plai

Chucks, Independent Lathe (_,hucks.
Oneida, N. Y.,

Westcott Imc o.
Ask for catal t’sh French, Spanish or Gerwum.
RST PRIZE AT LOLUMBIAN BXPOSITTON, 1593.

THE SANITARY STILL

on vour kitchen stove furnishes

plenty of distilled aerated water at
tnﬂing cost. Simple as a tea kettle,
?. =Gen’l JOS. WHEELER

, writes: “ The Sanitary Stiil

satisfaccory It is useful and

valuable.” The Sﬂ:bt%- Still used

Universal Lathe
Made b;
. S, A,

in the WHIT
Highest award at Paris Exposmon

CUPRIGRAPH CO.,
Write tor booklet. 138 N. Green Street, Chicago.

000000000006000000000666606¢

>
Starrett’s Combination Bevel $
for laging out work, measuring or &
showm%ﬁnny angle desired L e
lie flat. Stock
in. long. Lataloxue >
shows many uses of (:
>
>
>
>

this tool. Cata

gage&

0000000000000000000000000004

Ol EEL ROLLS

for flattening wire for all purposes
8™ Send for circulars.

BLAKE & JOHNSON,
©.0,8ex 7, WATERBURY, GONN.

000000600

BICYCLE TIRE REPAIRING.—
Mendi:
trating the method of inserting patches and glu
pliers and pluggers, together with rubber ban

and the use of puncture banus g illustrations,
tained in SUPPLEMENT 1102
sale by Munn & Co. and all newsdealers.

Price 10 cents.

THE

of Single Tube Tires. — A practical article illus-

s with

ploegine

For

Ashesto-
N, Metallic
=t Packings

SHEETING, GASKETS, TAPE and PISTON PACKINGS.
Will stand the hi hest ressure for either steam or
hydraulic work.. for samples and price list.

C. W. TRALVER I}H} 0, (Est 1874), 88 Pearl St.. Buston, U. 8. A
FRESH AIR

is drawn through our air valve and pushed out exhaust
every other revolution. Gasoline inlet is opened only
when impulse is needed. You see the advantages?

1to 35H.P. Stanonary.

1387 Jeﬂ'erson Ave., Detroit, Mich., U.S.A.
BALL BEARING— AXLES AND RUB-

ber Tires.—A paperread before the Carriage Builders’
National Convent: éon, Phlla.delphm,O(:fober. 18%4, show-
ing the advantageé to be derived m the use of ball
bearings and pneéumatic tires in road vebicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10cents. To be had at this office and'from
all newsdealers.

$5 PRESS Cnreuim or amall Newspaper Press

$18, Typesetting easy. Money
maker or saver. Send stam T cata.lgfu presses, type,
paper,etc. THE PRESS CO., Meriden, Conn.

@

e =]

sk

ELECTRIOAL SCIENTIFIC NOVELTIES.

Mo

E CARLISLE & FINC

hem

dels of I.ocomotives, Railways, Dynamos, Motors, e Safe, Practical, Durable. Most
in the wox"i‘dH Illustrated bookletytellsy&l] about, t s ote. o ’ © ost complote fine

sent free.

H CO., 233 East Clitton Avenue, Cincinnati, Ohio.

gines and Launches,
fngines.
PALMER BROS., = -

MIANTUS, C

PALMER Stationary
and Marine Gasoline En-

Motor

‘Wagon Engines, Pumping
82" Send for Catalog,

ONN.

Che Scientific Hmerican

PUBLICATIONS FOR 1901.

The prices of the different publications in the United

States, Canada, and Mexico are as follows:

RATES BY MAIL.

Scientific American (weekly), one year, .~ - -

$3.00

Scientific American Supplement (weekly), one year, 5.00

E:
y) in Spanish and English, -

rt Edition ot the Scientific Amencau (month- a0

Building Edition of the Scientiﬂc Amerlcan

(monthly), -

COMBINED RATES

in the United States, Canada, and Mexico.

Scientific American and Supplement, - .
Scientific American and Building Edition, -
Scientific American,

ment, and Bmlding Edition, -

TeERMS TO FOREIGN COUNTRIES.

- 7.00
- 5.00

Scientitic Amerlca.n Suppie- 0.0

T he yearly subscngtion prices of Scientific American

publications to foreign countries are as follow

U. S.
Money.
Scientific American (weekly), - - - $400
Scientific American Supp! t (weekly) 6.00

Building Edition of the Scientiﬂc Amer-
ican (monthly),

Export Edition of the Sclentiﬁc Amer-
ican (monthly) in Spanish and English

- 8.00
3.00

81
English
Mor.ey.

£s.

016 5
148

o1 4
012 4

CoMBINED RATES TO FOREIGN COUNTRIES

Scientific American and Supplement, - 8.50
Scientific America.n a.ud Buildmg Edi-

ion, - - 650
Scientific Amerman, Scientlﬁc American
Supplement, and Building Edition, - 11.00

8=~ Proportionate Rates for Six Months.

The above rates include postage, which we pay.

1411
169
252

Re-

mit by postial ur express money order, or draft to order of
MUNN & CO., 361 Broadway, New York.

A USEFUL GIFT FOR MOST PEOPLE.

Complete Manicure Outfit in
plush and satin lined case con-
sisting of file, cuticle knife,
cuticle scissors and 6 emery
boards, guaiity warranted, at
$1.90. ur latest catalogue
of manicure goods and cases

mailed free of charge.

mil Forquignon Mfg, Co.,
836 Broadway, New York.

MINERAL PRODUCT OF THE UNITED
States in 1895-1896.—A valuable “able, accompanied by
statistics. SCIENTIFIC AMERICA . SUPPLEMENT 1119,
Pricel0cents. Forsale by Munn & Co. and all uews-
dealers. Send for 1900 catalogue.

The Renovator’s
Business Gone

“ No ”said Mrs. Progress, I shall never need you
again. You_see, I am using the Ostermoor Patent
Elastic Felt Mattress, and it requires no re-making
because it is vermin-proof and never packs or gets
lumpy, as hair mattresses do. d day.”

The Ostermoor
Patent Elastic $l 5
Felt Mattress,

Positively not for sale by stores.
We pay express charges to your door.

We sell on the distinct agreement that you m K
return it at our expense and get your money bac!
(without dispute)lf not satisfactory in every way at
the end of rty Nights’ Free Trial, and posi-
tively guarantee that the best 530 hair mattress made
is mot its equal in cleanliness, durability or comfort.

May We Send You Our Free Book ?
“This is all we ask. We want you to knowabout our
mattress even if you have made up your mind
not to buy one. Simply send your address ona
postal for our 72-page book *‘ The Test of Time.”

2 feet 6 inches wide, 251bs. . $ 8.35

3 feet wide, 30 Ibs. . 10.00 G‘t‘o‘-ﬁ
3 feet 6 inches wide, 35 Ibs. « IL70} gin

4 feet wide, 40 Ibs. 5 e 13.35| Long.
4 feet 6 inches wide, 45 Ibs. « 15.00

If made in two parts 5o cents extra.
Express Charges Prepaid Everywhere:!

Beware! Thereisnota
single store in the coun-
try that carries our mat-
tress; almost every store
now has an imitation so-
called “felt,”” which is
keptin stock to sell on our
advertising, Our n8me
and guarantee is on
every genuine mattress.

Ostermoor & Co.,130 Elizabeth St., New York.

‘We have cushioned 25,000 churches.
Send for our book * Church Cushions.”

The Ideal Hunting Shoe

The concenirated product of fifty
{ears of shoemaking skill. Ten inches
igh, Bellows tongue, uppers gra;
color, soft as a zloveb ough as stee!
cannot harden. est storm-proof
shoe ever placed on sale for Klondike,
miners, surveyors, any
perfect oot proneetion.
(pa 8 80! d to sa.tls ed pa

NITH & sonk
Phﬂat?elphia.l?a.

one requirin,
'I‘housand [
trons.  Illus:

Manufacture;
13th St.,

A MAP

OF THE

UNITED STATES

SIZE 48X 34 INCHES
MOUNTED TO HANG ON THE WALL

PRICE-15 CENTS

This map is particular]ymteresting and
valuable, as 1t shows in colors the dif-
ferent divisions of territory in America
acquired since the Revolution. The
original thirteen states, Louisiana pur-
chase, the Texas Annexatlou the Gads-
den %rchase the cbssion by Mezxico
and the northwest acquisitions by dis-
covery and settlement. It will be sent
postage prepaid on receipt of price. 3

P.S.EUSTIS, Gen.Pass.Agt.C.B.&Q.R.R,CHICAGO

GAS and GASOLINE ENGINES. w2255

HIGHEST GRADE ENGINES FOR ALL POWER PURPOSES.
Larzest Exclusive Gas Engine Factory in America.
Engines held in stock in principal cities for quick delivery.
SEND FOR OUR NEW ILLUSTRATED CATALOGUE 5.

FOOS CAS ENCINE CO., Station A, SPRINGFIELD, O.

Pricee $160 and up. Send tor Catalogua,

PIERCE VADOR LAUNCHE)

Stock Siges 14 to 22 foot.
8afe, Reliable and fully guaranteed.

PIERCE EHNNE CQ,, 17 N. 1tk Sireet, Racine, Wis.

hawe
haved

with the new Soap ?
ITIS A REVELATION TO ALL WHO USE IT.

Hyomei

ANTISEPTIC SHAVING SOAP

Made from the Fresh Green Leaves of tine Tasmanian
Blue Gum Tree.

. All shaving soaps have heretofore been manufac-
tured from fats, grease, oil and alkali. The fats and
oils clogging the pores producing pimples and black-
heads. The alkali burning and drying the skin,
making it rough and tender.

Hyomei Shaving Soap acts Just the Reverse
of "all other Soaps.

It is perfectly antiseptic and prevents skin dis-
eases. It makes the skin soft, smooth and healthy,
The more lather used and the longer it remains on
the face, the more soothing its effect. To shave with
Hyomei Soap is a rare luxury.

Sold by all druggists or sent by mail.
Samples 5c.

Price 28c¢.

T” R- T- BQOT“ 00-. an stq ‘ul‘“| “-Yn



DEeceMBER 8, 1900.

[hoice Hofiday Books

LK K
JUST PUBLISHED.

The Progress of Invention
In the Nineteenth Century

By EDWARD W. BYRN, A.M.

Large Octavo. 480P
300 1lustrations, P .00
Mail, Postznnd. f
orocco, Gilt Top B .00.
THE most important book
ever dpubmshed on invention
and discovery. It is as read-
able as a novel being written

'Fopular style.
book gives a most com-
prehensive and coherent ac-
count of the proeress which
djstm ishes thisas the “gold-
n age ot invention,” result-
inx in industrial and commer-
cial development whbich is
without precedent. A chrono-
logical ¢ .lendar of the leading
nventions is one of the most
mportant features of the
book, enabling tbe reader to
refer at a glance to important
inventions and discoveries of
any particular year. The book
is printed with large type, on
fine paper, anag is elaborately
illustrated by 300 engravings
and is attractively bound.

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPKINS.

THIS is a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. 1his splendid
work gives young and
old something worthy
of thought. [t has in-
fluenced thousands of
men in the choice of a
career. It willgiveany-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im- ..
provements of the day.
1t furnishes sugges-
tions for hours of in- %
structive recreation.

20th edition. Revised and enlaiged 914 p. tg 820
illus. Elegantly bound in cloth. rice. by mail, post-
paid, $4 %‘ alf Morocco, 95.

THE SCIENTIFIC AMERICAN
Cyclopedia of Receipts,

Notes and Queries.
Edited by ALBERT A. HOPKINS.
12,500 Receipts. 735 Pages.

This splendid
work - ‘contains a
careful compila-
tion of the most
useful Receipts
and Reﬂiea given
in the Notes and
Quer‘ilee 1?! cou'e-
spondents as
lished in theﬂéx-
ENTIFIC AMERI-
CAN during the
gast fifty years;

ogether with
many valuable
and important n.d-
ditions. O v
12,000 selected
Recelpt.s are here
collected; nearly
every branch of
the useful arts be-
ing represented,
It is by far the
most comprehen-
sive volume ofthe
kind ever placed
before the public.

Price $5 in cloth; $6 in sheep; $6.50 in half mo-
rocco; postpaid.

A Complete Electrical Library.
By PROF. T. O'CONOR SLOANE.

An inexpensive library
f the best books omn
Electricity. Put up lu a
neat foldin g bo
shown in. cut. ihe
student.the amateur, the
workshop, the eléctrical
engineer, schools and
colieges. Oomprising five
books, as follows:
Arithmenc of Electricit
138 pages, $1.
Electric Toy Maki:
pages, .
How to Become a Suc-
cessful Electrician, 189
pages, . N $1.00
Standard Electrica! Dic-
tionary, 682 pages, $3.00
mectrldty Simplified, 158
pages $1.00

e s e s e

aking, 140 |
100 |

Flve volumes, 1,300 pages,
and over 450 illustralions.
A valuable and indispensable addition to every library.

Our Great Special Offer.—We will send prepaid
the above five volumes, handsomely bound in blue cloth,
inclosed in a neat folding box,

't,rar fon, at the Special Reduced

she
Price of $5.00 for the complete set. The regular
price of:the five volumes is $7.00.

MAGIC

Stage lllusions and Scientific Diver-
sions, including Trick Photography.

This work appeals to
old and young alike, and
it is one of the most at-
tractive holiday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the exposés of
the ‘tricks are, in many

cases, furnished by the
prestidigitateurs - them-
selves. bonjurlng large
stage illusions, fire-eai-
ing, 8 w o r d-swallowing,
ventriloquism, ment ai
magic, ancient magic,
automata curious toys,

© effects, photograph”
1c cks, and the projec-
tion of moving photo-
graphs are all well de-
8CT
making a handsome voi-
ume. It is tnstefully
printed and bound. Ac-
knowledged by the pro-
ressmn to be the Stand-

i
By A. A. HOPKINS. 568 pages 420 inu.s Pﬁeg&g .’fﬂ.
¥ Full dacﬂp%d/rcum of above books will be mailed

Jree upon appl
Publishers
k.

MUNN & CO.,
as SROADWAY' NEW YOR

ed and illustrated.-

$ mutifiv

¢ dmevican,

367

Works. Camden. N. J.

[STERBROOK.

150 Varieties. For Sale by all Stationers.
THE ESTERBROOK STEEL PEN CO0. 26 john st.. New York.

STEEL PENS

Every Esterbrook Pen Is
Warranted.

A KODAK OR CAMERA

T CUT PRICES, Srassssning
SELL THE CHOICEST STYLES OF THE

BEST MAKERS 20TO 40 PER CENT.

DISCOUNT TO CASH BUYERS.
CALL OR SEND FOR CATALOGUE, FREE.

1. U, DOUST PHOTO-MATERIALS CO.,

120 S. SALINA ST, SYRACUSE, N. Y.

CROOKES TUBES AND ROENTGEN’S
Photography.—The new photography as performed b
the use of Crookes tubes as a source of excitation. All
about Cr nokes tube s. SCIENTIFIC AMF‘BICAN SUPPL;«:—
MENT, Nos. 181, )43, 244, 92, 795
305, 905, 1050. 1051, 6 056, 1037, also
SOIENTIFIC AMERICAN, Nos 8 10 nd 14, Vol. 74.
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’ early lectures, detailin f
very fuily the experiments which so excited the worl
and which are now again exciting attention in connec
tion with  Roentgen’s phott %ra.phy Price 10 cents each
To behad atthisoffice and from all newsdealers.

Hiustrating

also Designin,

Taught by Mail 3%\ %50 &
N Sketching. Best methods. Prepares

quickly for profitable work. Largest
and most practical school. Incorpo-

rated. Individual instruction adapted
r,o all. Students enthusiastic. Easy terms,
‘Write to-day for full particulars.

National School of Illustrating
88 Penn. Street, INDIANAPOLIS IND.

Hawkins’ ‘“Aids’’ to Engineer’s
Examinations, with ?uestions
and answers, 5%x71¢, leather, gilt
edges, gold titles. Contains all
in formation needed to obtain an
neer’s llcense 82 postlgaid
. T EO. Au
Ave., cor. 13th St., New York.

FY SHOO

7 Pwtol oxpsgagywnz mnkenBuﬁ’s
=2 Eye-by sending ree 2¢. stamps for
the Ideal Hand-book “A,” 126 pages
FREE. The latest Encyclopedw, of
Arms, Powders, Shot and Bullets. Men-
tion SCIENTIFiC AMERICA!\ Address
IDEAL MFG. CO., NEW HAVEN, CONN., . A.

ACHINES, Corliss Engines, Br:
and Bottlers’ Machi ner:{l . THE ew’%EsR
MFG. CO., 899 Clinton Street, Milwaukee, Wis.

ICE

EXPERIMENTAL WORK.SMALL MACHINERY |
STENCIL WORKS 100 NASSAU 8T N.Y.

Established 1867. Wm.Traut-
odel Works, Chicago, T11. 179
‘Write for catalogue of Mode bupplies.

W ANTED-—-Patented Metal Articles and Sp.cial Ma-

chinery to Manufacture on Royalty or Contract. Esti-
mates glven Quimby Engineering Co., 915 Ridge Ave.,

Philadelphia.
3 MAGHINE CO

Expert Model. 1\!Inkm$1
man, Proprietor Chicago
E. Madison St.

D’AMOUR &Ll

WORTH ST.. NEW YO
PATTER_N AND MODEL MAKERS.

GRANT_TOOL POST CRINDER....
Very useful in tool rooms and machine shops
where the quantity of cylindrical grinding
will not warrant the purchasing of an expen-
sive universal grinder. Experimental Work,
1;umml Tool, Models, etc. Address

T MF 6. CO., 185 John Street. Bridgeport, Conn.

Magical Apparatus.

. Grand End of Century Catalogue, just out,

over ‘«wv_engravings, 25c. Parlor 1ricks Catalozue. free.
'MARTINKA & CO. Mfrs,, 493 Sixth Ave., New York.

momomoomomoao .

‘ON THE LEVEL.”’ !

You see in an instant just ¢ where”’ your
d work is out by using the “ Which Way ” @
Pocket Level. "Size of a silver dollar, 3¢in.
thick, neatly nickeled. Sample for 50c. in ®
stam anhper catalog fre F
(Es SMITH, CoLUMBIA, PA U.S. A.
@’leeral Inducementn to Agents.

<D

[ [ &< O2DL 00 D> 0L 02D0

PATENTED ARTICLES

A"D NOVElTlE MADE TO ORDER

in quantities by contract.
OTTO KONIGSLOW, CLEVELAND, OHiO.

MUD[[S & EXPERIMENTAL WORK.

Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

Wby Make Rubber Stamps ?

Our *“ New York” Rubber Stam;l) Vulcanizers received
Ehe only medal awarded any Vulcanizer, World’s Fair,
‘hicago. Simple process. Lar e profits. Circulars free,

Barton Mtfg. Co., Dept. A, 338 B’way, New York U.S. A

ersoll Dol

Wa{cb

A ( HRISTMAS PRE
For the boy—a Watch. Think of it ! it woulc
not need a Watch for kn
Ilnlhrrunth
money

time for one

T FOR }\nn BODY

: ar On ‘erywh
K mulled l()l' ‘l 00. IKUBT ll ll\ IJLRN“LLA Bl“i L.y De;

of his life, And wha l
s, it runs more aceu
aranteed to kuplu ate
he latest mmhyl
St

ACETYLENE  GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qua.hties,
chemistry, pressure of liquefaction, its probable future,
experiments performed withit. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for making the carbide,

ggs geners.tors gasometers burners, etc. ontained in

UP LEMENT Nos 99N,
1004 07, 1012. 101 15, ,» 1022,
10335, logi 1057. 1()64, 1071, 10 72, 1082,
1 )83, 1085, 1086, 1104, 1124, 1132,
1149 1.50. Prlce 10 cents each, by mail from

this oﬂice. and all newsdealers.

‘MARVELOUS!
Bausch & Lomb-Zeiss

STERE Binocular

Glasses

Used by the Armiesand Navies
of the world. Power of a tele-
scope. Size of an opera glass.
Invaluable for tourists, sports-

men and every-day use.
An Exquisite Gift

-For lady or gentleman. Send
for Holiday Booklet. .
Bauseh & Lomb Optleal Co.

For sale by all opticians.
Microscope catalog on request.

50 YEARS’
EXPERIENCE

PATEnTsh

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quxckly ascertain our opinion free whether an
invention is probably patentable. Commumca-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & Co. receive
specialmotice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest cir-
culation of any scientific journal. Terms, $3 a
year; four months, $1. Sold by all newsdealers.

MUNN & Co,361 sroaaway. New York

Branch Office. 625 F 8t.. Washington, D. C.

FOR THE

$1 -

world.
tors.

GREATEST
F A M I L Y
NEWSPAPER

Leslie’s IIIustrated. Weekly

It tells the story of contemporaneous events and illustrates it
with'the most artistic pictures.
writers cover every important field the world over.

ESLIE’S WEEKLY is a paper to keep on the library table, and to read and
re-read, and to file away for useful reference.
culture and refinement among the masses than any other paper of its class in the
Itis the greatest, best, most attractive and cheapest of all American educa-
Its special features are worth your time and money. They include Jasper’s

Its correspondents and

It is read by more families ot

Weekly Hints to Money-Makers, answering without charge questions regarding

Stock and Bond Investments;

. LESLIE’S

110 FIFTH AYENUE

Hermit’s Life Insurance Suggestions, answering
without charge questions concerning Life Insurance.

~ Send One Dollar to the publishers’ address below, and Leslie’s will be mailed
to you regularly each week for a period of four months.

WEEXKLY
NEW YORK

I-2 H. P. GAS ENGINE CASTINGS

Materials and Rine Prirts. Write for Catalogue 9.
PARSELL & WEED, 129-131 W. 3lst Street, Neg’vlvl York.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E. Konigslow & Bro., 181 Seneca St.,Cieveland,O.

’—3 2 6 SEND FOR FREE  FREE CATALOGUE.

A3~ Prairle State Incubator Co.,
Homer Oity, Pa.

FOR SALE.-HydraulicRam, patented in the Dnited
States, Great Britain and Belgmm, and applied for in

Canada. J. M. KLINE, Beavertown, Snyder Co., Pa.
—U. S. PATENT No. 660,889,
FUR SAL Acetylene Gas erator. = Also
British and C: ana.dia.n rights. Princl? nly.
Address J, M. COGHLA Sa.yville, N. Y.
FOR s ALE —Machlneshogl brassand iron foundry
not large, but well equipped. Present

owners not active nor conversant with the business. A
thoroughly capable man who would know what and how
to manufacture, with some capiml can buy this plant
on very easy terms. _Addr

WATERTOWN MFG. CO., Watertown, Wis,

FOR SALE CHEAP
By the Undersigned.

The Patent Right Comﬁ)lilsgl':g(}love
M. W. BAILEY, WOODHULL, ILL.

FOR SALE.

Adjustable blcycle saddle post. Something new. Great
advantage. le and practical device. Big demand.
. Address BO 153, Station C, Los Angeles, Cal.

CGCEDAR

N SILOS.

PWILLIAMS MFG GO. KALAMAZOO MICH,

VOLNEY W. MASON & CO.,
Friction Pulleys,Clutches &Elevators

PROVIDENCE, R. |
3 $7 Month and Expenses; no experience
needed; position permanent; self-seller,
PEASE MFa. Co.,Stat’'n10,Cincinnati, O.
GRINDING MILLS EOR.nt Satrothn:
versal Eccentric Mill. Address J. S, & G. F. SIMP-
ON, 28 Rodrey Street, Brooklyn, N. Y.

Cir. & advice free. Wm. Gardam & Son,45-51 Rose St.,N.Y.

AUTOMOBILE TRANSMISSION.

Best vsrls.ble ]sfeed device. Write for catalogue.
MOTOR WORKS,
898 Washington Ste, Buffalo, N.

D.L.HOLDEN

14 SouTHBROADSE. PHILADELPHIA PA.

Y.

R GEALED ICE MACHINES

S[E FIRST PA'E ENTIFIC AMERICAN SEPT. 2. 1399,

Send us your addresg
and we will showyou
how tomake $3 a day
absolutely sure; we

furnish the work and teach you free, you work in
the locality where you live. Send us your address and we will
nplnm the business fully, remember we guarantee a cleu-proﬁt

of $3 for everyday's work,absolutelysure. ‘Write atonce.
BOYAL MANUFACTURING CO., Box 354, Detroit, Mish.

ACETYLENE APPARATUS

Acetylene number 0f the SCIENTIFIC AMERICAN SUP-
PLEMENT, describing, with full illustrations, the most
recent, simple or home made and commercial apparatus
for xenemtmg acetyleneon the large and small scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. ‘The new French
table lamp making its own acetylene. Contained n
SCIENTIFIC AMERICAN SUPPLEMENT,. -No. 105
Price 10 cents prepaid by mail. For other numerous
valuable articles on this subject we refer you to page 21
of Supplement Catalogue, sent free to any address.
MUNN & Co., 361 Broadway New York.

BACK“S GASlJ‘l‘.'I‘!Il]E ENGINE

Simple, Economical, Durable.
Suitable for all kinds of work.

Backus Water Motor, cheapest power known.
Write for circular and prices.
BACKUS WATER MOTOR CO,, Newark, N. J., U. S. A,

INGUBATORS::

e 0nly'

ont-hmh a.ny other incnbn,tor—bmn
none; THIS OR YOUR MONEY BACK||

ireula.r nnd prl st FREE
Na 1344150

OR CO,
C "

FurSaIe.Machi'nery

Now at Norton Mills, Vermont.

IN SAW. MILL AND PLANINC MILL.
1 Double e, 200 Horse Power. 3 Boilers. 1Circu-
lar Saw Board Machine; Carriage24 ft. 1 Circular Saw
Board Machine; Carriage 55 ft. "1 Parallel Edger' Rdge
40 ft, 1 Clapboard Machine. 1Lath Machine. Shln%
Machine. 1 Clapboard Planer (Douhle) 8. A. Wood’s
8. A Wood’s make. l
Edger ( lleer (Heavy). 1 Steam Engine, 50
xtures,

gumnn nom &e nﬁm‘“ S
* WIN, Nqrtou Mills, Vt,

8 THE ol
GVNIEIS.

o,

make.

laners and Matchers
Jig) nﬂ
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THE SKILI, OF
THE EXPERT

Is employed in the
constructlon of
every part of

WINTON
MOTOR
CARRIAGE

The best materials
are employed in
building 1t, and, as
a natural result,
the hi fghest stand-

automobile

Price $1,200.
is reached. Handsome and durable in finish, easy to

economical inuse. All parts 1nterchangeable
0-Carbon System.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

AUTOMOBILE PATENTS
EXPLOITATION COMPANY.

UNDERT AKES :—The manufacture of Automobiles and Motor-
Cycles. The examination of Automobile patents. To enlist capital
for the develEPmeue of inventions.

FURNISHER :—Specialists to make thorough examinations of
ratents Experts to test motors and automobiles. Opportunities to
nventors to present property their propositions to concerns willing
to «.onsider and to undp { he same.

PUR SES:—All meﬂWﬂouu patents, licenses and .inventions
relatmg to motor-cycles, motors, gears, automobiles and their parts.

‘. B. HYDE, Secretary. 27 William 8t.. New York.

l*)erate

Rain, Snow, Iog ——

cut no figure with a
HAYNES-APPERSON
AUTOMOBILE.

If youownone of our auto-
mobiles, you can go rain or
shine. They are all pro-

storm-proof
cover, and th ey are a com-
fort to use in winter as well
as 1n summer. All of
our automobiles are
¥“ovlded with power-
double cylin-
der, yariable speed,
engines ca-

pn'b inds

. > throug! ud,
d ice. t cti el ant desi

Inf.’z.?.i‘iu?aeuv'gi‘g.“ﬁ‘.?ﬂ °“' - )

THE HAYNES-APPERSON CO., - KOKOHO, INDIANA,

CHARTER ENGINE
USED

By ANy ONE
FOR ANY PURPOSE
FukL—Gasoline, Gas, Distillate
Stationaries, Portables, Engines and
umps, Hoisters
& State Your Power Needs

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

ACETYLEN ) O

DO YOU KNOW that the most light, 1east trouble,
greatest comfort can be secured b 00d burners.
. M. AR WONDER.

l‘l\e best, burner is D.
LINE TALC CO., Chnttanooga, Tenn,, U. S. A.

THE “SOLAR”
ACETYLENE GAS
HOUSE LAMP.

i
STATE

as electric light in
your own home.

Burns with an
intense white
light, that makes
an oil lamp pale
as a tallow candle.

Simple, easy to
operate, cheaper
and safer than ker-
osene.

Absolutely can-
not explode.

Makes its own
gas from calcium
carbide.

A perfect home
light.

No odor.

The greatest llghtmg invention of the
age.

No home complete without it.

PRICE $3.50,

If your dealer does not carry it we will
send it express prepaid for this price.

Send for free booklet giving full par-
ticulars.

The Badger Brass Mfg. Co.,
10 HOLDEN ST., KENOSHA, WIS.

of driving |-

A light brilliant |

PP P PP PP TPN

‘T he

PRICES §

A talking machine playing both small and large records. Combines
two machines in one. : :
Graphophone Dupllplwne, - 41.00
Phonograph - - $46.00

f The Dupliphone Attachment }

Can be instantly applied to any Columbia Graphophone,
A. 'T. Graphophone, or Home Phonograph. By using it, )
Concert or Grand Records can be perfectly operated, and .
=\ running of small records not interfered with.
Graphophone Dupliphone Attachment 516.00
Phonograph
Tustrated Catal LOP
HAWTHORNE & SHEBLE MFG. CO. o Incorporated
297 Broadway,:N.Y. City, 604 Chestnut St., Phila.
Mfgrs. Horns, Horn Stands, Cabinets and Talking Machines, Supplies.

Duphphone

7 o]

on

If itisn't an Eastman, it isn't a Kodak.

Gake a

Kodak

home for
CHRISTMAS

Kodaks, $5.00 to $35.00.
" Brownie Cameras, $1.00.

EASTMAN KODAK CO.
Coteatlss Zfﬂfé.’ 2 Rochester, N. Y.
[ i'lypmm'r:s

‘A' “IITBIX'SYW ‘P.I?AIGO A

THE

ﬂemmutun

Typewriter

Record
2 AT '
Paris Expositions
1878 Gold Medal
1889 Gold Medal
1900 A Grand Prix

Highest Form of Award.
Outranking All Medals.

WYCKOFF, SEAMANS & BENEDICT
i 327 Broadway, New York.

flartford Tupewri(ers g

* “@\t V.\Q'\' PRICE

Qg\" q)d@‘ $60.00

Hartford No. 2—Full Keyboard.

Hartford No. 4—Single Keyboard.
8 Catalogues on application.

The Hartford Typewriter Co.
472 Capitol Ave., Hartford, Conn.

FITSANYCYCLE.; O O, o (o] O

IN USE

ADDS PLEASURE AND SAFETY— ALL DEALERS SELL THEM.

RIDE 5p-MIES-PEDAL onty 35.  ECLIPSE MANUFACTURING C2

80X X,
s ELMIRA,N.Y.

Blue Print, Black Print, and
Brown Print Papers,

Print Frames & other appliances for sun-printing.

Our “Helios” and “E. T.”
Blue Print Papers are the
best on the market. Our
print frames are made of
carefully selected, thor-
oughly seasoned wood and %
of perfect workmanship.
Ourillustrated catalog sent
free on application; wrlte
for our pamphlet on Photo
ms# Printing from Tracings. A

KEUFFEL & ESSER CO.,
127 Fulton Street, New York.
111 Madision St., Chicago. 08 Locust St.. St. Louis.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the' subject is ex-
haustively treated from t he following standpoints: 1.
The use of the cycle by pe rsons in health. he use of
the cycle by persons diseased. (‘ontained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
‘To be had at this office and from all newsdealers.

m

“ PERFECT BRAND”
Asphalt Ready Roofing.

The most durable and
strongest gravel surfac-
ed ready roofl on
market, requires no
painting, and is cheap
and lasting, Anyone
: can lay it over boards,
Also a full line of o t o ords:gnglesl Asphalt

ur one, two and three 8
and Coal Tar Roofing ’ Ply Asp,

‘Write for prices aud particulars to .

ROOFING DEPARTMENT,

THE CORK FLOOR AND TILE CO.
139 Congress Street, BOSTON, MASS,

e | The Smallest. Porta-

ARTISTIC SPECIALTIES

" for the Season are shown

In Our Blue Book for Ladies’

Watches.

Either or both sent ou application.

37 Maiden Lane, 149 State Street,
New York, N. Y. Chicago, Ill.
Spregkels Building, San Franclsco, Cal.

Magic Lantern and Stereo;
MFIT ticon Exhxbitlons Day well. mrﬁ
capital needet 80-9 s%e catalog,

descriptions and lowe rices O
: 'N TH!S everythin, necessury,
MoALLIST Hf‘.ontl an, 49 Nassau St., N Y.
.E.locKE
:. [y (FG‘ .

A&

oA

l 3] nl

The Locke Adder.

Superior to all Adding Machines. Fastest, cheapest,
most simple, practical and durable. No practice necessa.z
nloi business complete without it. Adds, subtracts, mul
Pplies,

divides. Saves time, labor and money, ant

Quickly Pays for Itself.

Greater accuracy, release from mental tatlgue comes
from using the Locke Adder. Sold on 30 days’ free trial.
Test it and you will always use it. Price §5.00 lm 8

paid. Write for FREE valuable book and speelai offer.

E. IOCKE HF€. C0., 25 Walnut Street,Kensett, Iowa.

You will not get left

If you Ow|
One of the Reliable

“Accurateio-the-Second”

DUEBER-HAMPDEN
WATCHES

LOOK FOR THE NAME ‘DUEBER"
vJohn Hancoek™ 21 Jewels,
“Special Raflway” 23 Jewels.
“The 400’ For Ladies.

Our “Quide to Watch Buyers” Sent Free.
The Duebor-Hampden Watch Works, - Canton, O.

IN CASE
For Gentlemen.
For Railway Men.

“LIGHT OF ASIA” | AMP

Weight, 53¢ oz.
€ in%iam‘
ins. long.

ble Electrio Light.

Unlike all other' portable
1 hts, the batteries of the
“Light of Aria” Lamp de
not deterlorute unless used,
Por a good light for short
intervals, this
celled. The * ngtht of Asia”
h a vi

is made
beauty, and is mounted
aluminum shell covered with ﬂ
ce $3.00, postpa.ld

WAGON GUMMIIY

WATSO,
P0.BOX'176 CANASTOTA, .

LY.

Neat in design,
lubricating, al pnrt

WALRATH ©

From 4to0 200 H. P. Made in one, two, three and four cylinder type. The

ins engine that holds a volt meter as close as an automatic steam engine.
dapted to all power

well qualified for electrlc lighting.

commercial light wlthoun the aid of countershafts ¢r massive fly-wheels.

AS & GASOLINE
BNGINES

purposes. stuthnary or port#ple, and especially
Guaranteed to produce a ﬂrst-class

ﬁ

le in construction, economical in operation, se
nterchangeableand accessible. Send for catalog **

Marinette Iron Works Mfg. Co., Marinette, Wis., U. S. A.
G. F. WHEELER, General Sa.les Agent, Chicago office, 301 Fisher B’ld’g.

gizes from 50 cents

samples of writing.
wood ¢

clean letters in regular stan
us for catalogue and

an efficient and hsndsome typewri

hmtlon vou‘ara not suited, return it and we wgl
X TYPEWRITER CO., 642 First

0o You Know

THE SIMPLEX TYPEWBI%‘ERS are made in various st les and

are easy to work and will

If your dealer hasn’t them, send
Holiday Special No. 3pr. $6.50

te nent

Our

ter, full nickeled and with pnlished har
 case, is an elegant, sensible Christmas 3 on exam
refund your money.

ve., New York.

Every One Guaranteed.

ELECTRIC CONTRACT CO.
61 ELM STREET, NEW YORK.

SOPS STEEL st

AJI va.nemes atlowest prices. Best Railroad

FOR TOOLS, SAWS ET
WM JESSOP & SONS L2 91 JOHN ST NEW VYORK
and on or Stock Scales mad\
Also 1000 uset:f articles, inclu "

Scalﬂ Sewing Machines, Bicyclee Tou\

eav«
Money. Lists Free. CHICAGO SCAL

ST & | ulosueot'lnmlﬂodelsforastamp.

ringflold, Mass,

4 Stockbridge 8t., Bp:




