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OPENING OF THE WORLD'S COLUMBIAN EXPOSITION
AT CHICAGO.

On the first day of the present month the Columbian
World’s Fair, at Chicago, was formally opened. The
programme for its inauguration was simple and effec-
tive. Itincluded music, prayer, poetry, and oratory,
followed by an official reception by the President of
the United States and the officials of the Fair and
foreign commissioners. The music was rendered by a
band of six hundred musicians; the prayer was de-
livered by the blind chaplain of the United States
Senate, who, as he wasled to his place upon the plat-
form by his adopted daughter and faced the great
audience, which he could not see, gave the requisite
touch of pathos to the ocecasion. The principal oration
was delivered by Director-General Davis, president
of the Exposition. President Cleveland followed him
in a very short address, warmly appreciative of the
wonderful work which has been done at Jackson Park.
On a table near his left hand was a gold telegraph key.
As he finished his address, he pressed the key. The
closing of the circuit marked the beginning of the
Fair. The electric current started the machinery.
The electric fountain began to play, some seven hun-
dred flags were unfurled, and the White City, as it has
been appropriately called, started into life. Its brief
existence began with the pressing of the key by the
President of the United States.

The Fair is designed to commemorate the discovery
of America by Columbus. As it was to take place in
the temperate zone, the summer was the proper season
for it. The definitive site was determined at so late a
day that the time afforded for preparation was una-
voidably very short. Such considerations as these
justified the postponement of its opening from Octo-
ber, 1892, the true quadri-centennial, to May, 1893.
Six months more were afforded for the construction
work, and the only possible time for it, the summer
season, became available.

Seventeen years have elapsed since the United
States, by a World’s Fair, celebrated the centennial
of their independence. The origiral exhibition of the
character of a World’s Fair was held in England in
1851, under the auspices of the Prince Consort of
Great Britain. After exhausting its superfluous ener-
gies during centuries in international war, the
world made an effort to establish an international
contest in the arts of peace, and succeeded. The Crys-
tal Palace, of London, a building unique in construc-
tion, and in many processes used in its erection, fitting-
ly marked an epoch in itself, irrespective of its con-
tents. New York followed the example, and soon
after had its own Crystal Palace in what is now known
as Bryant Park.

World’s Fairs have been frequent since the early
days referred to. London, Paris, Vienna, Philadelphia,
have successively surpassed previous efforts. But the
crowning achievement in every sense is that establish-
ed on the shores of the inland sea—Lake Michigan. In
every respect the Chicago exposition surpasses any-
thing which the world has seen.

The readers of our columns have learned of the new
methods of construction employed. The very walls
are covered and decorated in a peculiar way. The
architectural features, striking and chaste, have their
impressiveness increased by their gigantic size. The
same element affects the superb groups of statuary
employed upon the buildings. But not content with
this much, the highest skill of the landscape artist has
been invoked. The water front has been utilized to
the fullest possible extent in introducing the beauties
of lake scenery. A new city built upon the low shores
of the lake made the Venetian character appropriate,
and the beautiful canals of old Venice are reproduced
by the side of the pre-eminently modern Chicago. The
entire conception and production are unique.

A World’s Fair has never been held in a country of
so large a population as that of the United States. A
quarter of a million of people were present at its open-
ing. Even this number at first sight might seem dis-
appointing, a fact which alone indicates the immensity
of the enterprise. But Chicago after aliis a center of
population not greatly exceeding a million of souls.
Philadelphia, but two hours distant from New York,
represented in 1876 an available area inhabited by
several times this number. Asthe season advances tl.e
great trunk lines will pour thousands of visitors from
all parts of the world into the metropolis of the lakes,
and the White City will be adequately tenanted day
by day.

Every world’s fair has surpassed its predecessor. Such
is the rule of existence of these institutions. Yet so
immense is the Chicago Exposition, so utterly unpre-
cedented in every respect, that it is hard to believe that
it will be excelled in magnitude or beauty for many
years to come.

The benefits direct and indirect to Chicago and to
the West e~nnot well be overestimated. Even to-day
the most c¢;rious misinformation as tothe United States
obtains in Europe. The present occasion will be a true
revelation of an unknown civilization to many visitors
to our’chores, who do not realize that a city almost as
large is Berlin has within the span of a lifetime grown
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up at the foot of Lake Michigan, nearly a thousand
miles from the nearest sea port.

In this sense the Exposition will not be confined to the
area, large as it is, of Jackson Park. The preliminary
sight of New York City and the thousand mile ride
through the Empire and Lake States, or over the Alle-
gheny Mountains and across Pennsylvania and Ohio,
teeming with industry of all kinds, will be the most im-
pressive part for many. Over this ground the work of
the past century is depicted. After lying almost in-
animate for three hundred years’ the discovery of
Columbus took effect and awakened to life. It is only
the last hundred years which have made the Colum-
bian Exposition possible.

‘We have in preparation an extensive series of illus-
trations of notable objects pertaining to the Exposi-
tion, publication of which will soon be commenced. It
will of course be impossible for us to illustrate all of
the wonders gathered at Chicago ; but we hope to
place before our readers the pictorial forms of many
of the most interesting things, and to present a gen-
eral idea of the greatness and nature of this, the most
recent and most remarkable assemblage of modern
productions of science and the industrial arts.

THE WORLD'S COLUMBIAN EXPOSITION,

The World's Columbian Exposition is now a reality.
It has been formally opened to the public, and although
there had been more or less fear that the great claims
made for it would not be realized, the results are even
greater and finer than could have been anticipated.
Chicago has fully demonstrated that she is competent
to conceive, in all its details, the scheme of by far the
greatest exposition ever undertaken; that she can
carry it to consummation on a much broader scale
than was first conceived. Not only has Chicago ac-
complished this, but she has paid out of her own cof-
fers the chief cost of this vast undertaking. She has
completed her part of the work in twenty-one months,
and she has handled over 250,000 people on the open-
ing day without difficulty. Such an achievement is
stupendous ; it is even beyond the coneeption of those
who have witnessed the progress of the work.

A dreary sandy waste and swamp of 700 acres has
been converted into a veritable city, the ‘ White City,”
as it is called. The land has been transformed into a
most artistic and beautiful park. It has been pro-
vided with a system of drainage designed on the latest
improved scientific principles. Water, gas and elec-
tricity are supplied in almost unlimited quantities in
all parts of the grounds, while compressed air is fur-
nished in nearly all the larger buildings. The electric
lighting plant, both arc and incandescent, has nearly
twice the capacity of all the central lighting stations
combined in the city of Boston. Practically 400 build-
ings have been planned and constructed, the aggre-
gate floor area of these buildings reaching about 200
acres. These are some of the things that have been
conceived and carried out in this remarkably short
space of time.

There are things in connection with the Exposition
that can be criticised. It is the fruit of human ability
and effort. But there is so much that challenges ad-
miration that the visitor, with any knowledge of what
the Exposition is, how much has been accomplished,
and under what difficulties work has been carried on,
cannot fail to appreciate the great undertaking for
what it really is. President Cleveland well said in his
address at the opening exercises that we ask for no
allowances on account of our youth. Neither the
United States nor the Exposition need ask for such
allowances. Every citizen should feel proud of the un-
dertaking, and he who misses seeing it misses the
crowning achievement of the century.

e
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THE ELECTRIC SYSTEMS AT THE COLUMBIAN
EXPOSITION.

One of the first exhibits ever made of an incandes-
cent electric lighting plant in which the power to
generate the electricity was furnished by steam was
the one made at the Paris Exposition of 1878 by Mr.
Edison. The engine and dynamo were practically one
machine, the engine being probably the first one of
high speed used for purposes of generating electric-
ity. It was about this time that the incandescent
lamp became a commercial success, and coincident
with the accomplishment of this came the practical
development and use of electricity. With the prece-
dent of this plant it would be supposed that direct-
connected plants would have become popular, espe-
cially as this particular plant was put into daily use
in a light station at Milan and did excellent service.

Such high rates of speed were demanded that the
matter of regulating the engine was a serious ques-
tion to engine builders, and because of the greater
success that attended the regulating of speed by belt-
ing down or up, the matter of direct connection was
practically dropped in this country for many years.
It has been carried to a point of much perfection in
Europe, and is now fast coming into use in this coun-
try. Muech larger units of power and of electrical
energy are demanded each year,and while builders
have been adding refinements to the wonderfully per-
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fect mechanism of the steam engine, dynamo bnilders
have been building machines which do not require
such high rates of speed as were formerly demanded,
both because of improved design and construction as
well as because of the increase in size.

The electric generating plants at the World’s Colum-
bian Exposition fully demonstrate the latest practice
in this country in direct connecting. Six of the West-
inghouse alternating current dynamos, each with a nor-
mal capacity of ten thousand incandescent lamps, will
be direct-connected toWestinghouse compound engines
of one thousand horse power each. Near by, in the
power plant in the Palace of Mechanic Arts, the Gen-
eral Electric Company exhibits a vertical triple expan-
sion engine direct-connected to two Edison multi-
polar power generators of five hundred horse power
each. These two plants, each of which is of unusual
capacity, demonstrate the adaptability of direct con-
nection with vertical types of engines, while in the
power house of the Intramural Railway is a direct-
connected plant in which the engine is of the hor-
izontal type. The engine in this case is a two thou-
sand horse power cross compound Allis engine of the
Corliss type, and the armature of a fifteen hundred
kilowatt Thomson-Houston multipolar railway gen-
erator is built up on its shaft. With the claims for
economy that are made for direct-connected plants, it
would be instructive if these three installations were
so arranged that they could be tested under different
steam pressures, so as to ascertain the point of their
highest economic working efficiency.

There are other direct-connected sets at the Exposi-
tion besides these mentioned. They are exhibits and
not part of any plants in actual operation, but they
all go to show that the plant designed and exhibited
by Mr. Edison fifteen years ago was on the correct
principle.

.
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THE POST OFFICE OF THE COLUMBIAN EXPOSITION.

The model post office established in the World’s Co-
lumbian Exposition grounds by the United States
Post Office Department is now in full working order,
and has been used since the middle of April. This
office is a branch of the Chicago post office, but is
known as the World’s Fair Station, and all visitors at
the Exposition who have no definite knowledge in ad-
vance as to what their address will be in Chicago may
have their mail sent to this station by addressing it
“World’s Fair Station, Chicago.” This office is sit-
uated in the southwestern corner of the United States
Government building, and its general arrangement
is in all respects highly convenient. At the ex-
treme left is the private office of the superintendent of
the station, then in consecutive order are windows as
follows: Two *‘* Carriers’ Delivery” windows, two
‘ General Delivery” windows, one * Registered Let-
ters” window, one ‘‘Money Orders” window, one
‘“ Stamps Wholesale” window, one ‘‘Stamps Retail”
window, and at the right hand corner an * Inquiry”
window. Between the carriers’ windows and the gen-
eral delivery windows are about one hundred lock
boxes which will be rented, but there are no call boxes.
Near the right hand end are four slips for mailing let-
ters, one each marked *‘North,” ‘“South,” * East” and
‘“West.” Besidesthese there are slips marked ‘ Pack-
ages,” ‘‘Papers,” ‘ City ” and ** Foreign.”

This office has about twenty-five postmen in the de-
livery service, and there are four deliveries of mail a
day, mail being delivered at all the State buildings
and foreign buildings as well as at the Exposition
buildings. By this arrangement visitors from any par-
ticular State can, if they so choose, have their mail de-
livered at their State building, provided their State
has a building. The service of this office, including
the mail delivery, belongs equally to Midway Plaisance
as to the Exposition grounds proper.

At the right of this post office is a model postal car
with all its equipment complete. A full working
model of this car, one-sixth in size, is also exhibited.
In this connection the Post Office Department makes a

-

complete exhibit of the various ways of carrying mails

in addition to this postal car. There is a mail carrier
on horseback with his equipment, a sled to which
three dogs are harnessed, showing the manner in which
mail is earried in the winter in extreme cold regions.
There is also the Indian mail carrier on snow shoes, a
‘‘ special delivery ” boy on a bicycle, a fine model of
the steamship City of Paris, also a model of the side
wheel steamer Southern, of New York, the first
steamer that ever carried the United States mails.
There are also two wax figures of postmen in full uni-
form, together with a full and complete display of
mail bags and pouches of all kinds, ete.
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For BROWNING BLUE PRINTS.—Dissolve piece of
caustic potash as big as a soup bean in 5 ounces of
water. Place print in this solution, and it will fade to
orange yellow. When all blue prints have disappeared,
wash print thoroughlyin clear water. Then dissolve a
partly heaped teaspoonful of tannic acid in 8 ounces of
water. Put the yellow prints in this bath, when they
will turn to a brown that can be allowed to assume a
tone of any required depth. Then wash well and dry.

THE OPENING ON MAY 1.

The World’s Columbian Exposition was formally
opened at noon on Monday, May 1.

From the day work was begun on the Exposition,
the amount of energy expended has been almost limit-
less, and as the opening day drew near month by
month, this amount of energy increased proportion-
ately. The greatest amount of work was accomplished
during the month of April, and especially during the
last week or ten days, when from 15,000 to 17,000 men
were employed, and work went on unceasingly. Ex-
hibitors were given up to late Sunday night, the 30th
day of April, in which to finish their work, or, if not
finished, to have it reach as near as possible the point
of completion. Meantime, while exhibitors were put-
ting the finishing touches on their exhibits, from 4,000
to 5,000 men were cleaning up the grounds and build-
ings. These men worked through the night and up
almost to the hour that the procession escorting the
guests of the day entered] the Exposition grounds, and
they accomplished their work so that when the Ex-
position was formally opened to the world, it wasready
for the inspection of visitors.

The ceremonies attending the opening began on Sat-
urday, April 29, when the Duke of Veragua reached
Chigago and was escorted to his hotel. An hour later
President Cleveland with his cabinet and other gov-
ernment officials arrived and was escorted to the hotel
by State and national troops, and a little later the
Liberty bell, which received such ovations all along
theroute from Philadelphia, was escorted through the
streets of Chicago to the Exposition grounds, received
almost as great an ovation as was accorded the Presi-
dent and the descendant of Columbus. Thousands of
strangers were in the city, and the streets were
crowded from the station to the Exposition grounds,
eight miles away. Public and private buildings were
freely decorated, and, in spite of the gloomy weather,
the ovation was a royal one.

Sunday, the 30th of April, was one of the most un-
comfortable days that has been experienced in Chicago
this spring. The atmosphere was chilly and a driving
rain continued from early in the morning until after
noon. Monday morning of the opening day, May 1,
was somewhat brighter, and, although it was by no
means pleasant, the sun made several brief appear-
ances. The preceding week had been one of almost
continuous heavy rains, and, as a consequence, the Ex-
position grounds and some of the streets were in bad
condition. Many of the walks and promenades in the
northern half of the Exposition grounds had had the
finishing touches put upon them and had been rolled
and swept until they were as hard and clean as an as-
phalt pavement. The highways of the southern end
of the grounds—and it is here that the erowds largely
center—had not been fully completed. Most of them
had reached the point where only the top dressing
and a little more rolling was required to complete
them when therains came and, lasting so many days,
prevented the completion of the work.

The hour for opening the gates of the Exposition to
the visitor is eight o’clock, but long before that hour
on the opening day visitors poured in at all of the
gates, and the stream increased in volume up to the
time of the arrival of the procession. This procession
consisted of a platoon of mounted park policemen, a
detachment of city policemen, mounted, Company B
Seventh United States Cavalry, the Chicago Hussars,
mounted, Troop A Illinois National Guard, and a large
number of carriages containing the officials of the Ex-
position, with the presidential and ducal parties,
foreign representatives, city and State officials, ladies
of the several parties, etc. This procession proceeded
up Michigan Avenue, out the Boulevard, and entered
the Exposition grounds by passing through Midway
Plaisance. People crowded the streets along the en-
tire route of the procession. In the Midway Plaisance
the people in the several foreign villages turned out
en masse to extend their welcome to the President.
Turks, Moors, Egyptians, Singalese, Algerians, Japan-
ese, Javanese, and the other foreigners extended their
greetings to the President each in their own peculiar
manner. Passing through the Plaisance into the Expo-
sition grounds proper, the procession wended its way
through throngs of people to the Administration
building. Here the military companies formed an
open passageway, through which the carriages passed
as they drove up to the building, and the invited
guests alighted.
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The ceremonies attending the formal opening of the
Exposition began promptly at half past eleven. The
special platform constructed for the occasion on the
east front of the Administration building provided

! | sufficient seating capacity for the two thousand or

more invited guests, the orchestra, the large chorus,
and others. Exposition officials estimated that at

J least 150,000 people could be comfortably crowded into
' | the Grand Plaza in front of the platform. Long be-

fore President Cleveland made his appearance on the
stand all available space, not only in front but on each
side of the Administration building and the great open
areas in front of the Manufactures and Liberal Arts
building and the Agricultural building, was crowded
to the utmost, and thousands of people filled the
grounds even as far east as in front of the Peristyle.
The sight from the platform was magnificent. A large
sounding board had been constructed directly back of
the orchestra and chorus, and its efficiency was com-
plete, thus adding much to the perfectness of the cere-
monies.

After the President and other guests were seated,
the ceremonies opened by the orchestra rendering
the ‘Columbian March and Hymn.” Dr. Milburn,
chaplain of Congress, offered prayer, Miss Jessie
Couthoui recited the ‘‘ Prophecy,” a poem written for
the occasion by W. D. Croffut. Following the render-
ing of the overture,  Rienzi,” by the orchestra,
Director-General Davis of the Exposition delivered a
short address, reviewing concisely the work and pur-
pose of the Exposition. Conecluding this address, the
Director-General turned to President Cleveland, who
returned the salute of the Director-General. As the
President rose to his feet he was greeted by an out-
burst of cheering from the immense crowds in front
of him, aggregating perhaps 300,000 people. Cheer
after cheer arose, echoing from the Administration
building across the basin to the Peristyle and back
again. The President presented the purposes of the
Exposition, asking for no allowance on the score of
the youth of the nation, then declared the Exposition
opened, and, touching the electric key, turned on the
steam to the great 2,000 horse power engine of the
power plant in the Palace of Mechanic Arts.

As President Cleveland touched the key and declared
the Exposition opened, the sight and the sound follow-
ing was most memorable. On every building through-
out the grounds, and especially on those adjoining the
basin and canals, the hundreds of flagstaffs had been
arranged with their flags tightly furled but ready to
be flung to the breeze at an instant’s notice. Im-
mediately in front of the grand stand were three poles,
each eighty feet high, and on top of each was a golden
model of the Santa Maria. At the signal, flags were
unfurled from these poles and the halliards controlling
the flags on every one of the other flag poles were
loosened as if by one movement, and the flags of every
country exhibiting at the Exposition, the Exposition
colors, and an immense amount of bunting of bright
and harmonious colors were flung to the breeze. At
the same instant two electric fountains situated on
either side of the McMonnies fountain, and immediate-
ly in front of the grand stand, sent great streams of
water fifty to seventy-five feet in the air, and the
great golden Statue of the Republic mounted imme-
diately in front of the Columbus entrance to the Peri-
style was unveiled. The man-of-war Michigan which lay
immediately off the Exposition pier fired twenty-one
guns as a Presidential salute. The steam launches in
the basin blew their whistles, and at the same time
whistles from steamers lying at the pier and the great
steam whistles and gongs on dthe power plant of the
Exposition joined in the din. The orchestra and the
chorus closed the formal exercises with the tune
‘“ America,” and at the second verse the whole con-
course of people, guests and visitors joined in the
singing.

President Cleveland and the other invited guests re-
tired to the Administration building, where a lunch
was served. While they were preparing for the lunch
a band of several American Indians that had been
stoically watching the exercises was led into the ro-
tunda under the vast dome of the building, and at a
given signal they sounded the Indian war whoop which
startled the foreign guests. After a short rest follow-
ing the lunch, the President, the Duke and a few
more of the more prominent guests were escorted
about the grounds and through the several buildings,
riding part of the way in carriages and the rest of the
way in electric launches on the waterways. Quite a
little reception was held in the Manufactures and
Liberal Arts building, where the President and the
official representatives of all the exhibiting nations
and colonies who were present were formally intro-
duced. President Cleveland and party left the grounds
at half past five for Washington.

It is hardly to be expected that such an enormous
undertaking as this Exposition has been could be
wholly complete in every respect on the opening day.
Nevertheless visitors have no reason to be disappoint-
ed or critical, for on the opening day there were more
exhibits to be seen and studied than any human being

(Continued on page 294.)
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BLECTRIC FURNACES,
The elegant experiments of Mr. H. Moissan have
particularly attracted the attention of chemists and
physicists to tl.e important results that can be obtained
Yy the use of the elevated temperature of the voltaic

Seientific Qmerican,

‘We shall now make known another model of electrie
furnace that any one may procure. It is constructed
by Messrs. Ducretet and Lejeune. This apparatus was
presented to the Academy of Sciences March 20, 1893,
under the name of the electric crucible, and was de-

vised for laboratory researches and assays.

It is shown in Fig. 1.
The crucible, C R, of refractory material,

receives two carbons, C and C/, inclined at
an angle of about 90°, and which are capable
of sliding in special supports that permit of
bringing them into contact or of separating
them. The apparatus as a whole is inclosed
in a metallic frame fixed to the base, K.
The front and back faces are closed by
plates of mica with joints of asbestos card-
board. The phenomena of fusion or reduc-
tion may thus be observed and a spectral
analysis be made of them.

Through this. arrangement we obtain a
completely closed chamber in which the
reactions take place without contact with
the air and in the presence of certain gases.
Two lateral tubes, as may be seen in the
figure, serve for the circulation of the gases.
An opening above closed by a cover, Bo,

Fig. 2.—MOISSAN AND VIOLLE’'S ELECTRIC FURNACE.

1. Furnace placed upon its calorimeter. 2. The carbon falling into the calorimeter.

arc. The electric furnace employed by Mr. Moissan
we have already described. This eminent chemist, in
collaboration with Mr. J. Violle, has recently presented
to the Academy of Sciences a note in which he fur-
nishes some new information. Messrs. Moissan and
Violle presented to the academy two models of electric
furnaces. The first, which is analogous to the one
we have already desecribed, is adapted to the fusion of
refractory metals, such as chromium and manganese.
The second is designed for calorimetric researches
serving to establish the temperature of the are. We
represent this furnace (Fig. 2) above the calorimeter.
The bottom of the jacket of the furnace consists of a
movable plate, after the manner of a slide. At the
positive pole there is a fragment of carbon held by a
rod of the same substance sliding by slight friction in
a tube of carbon. One has only to give the rod a pull
at the proper moment in order to cause the fall into
the calorimeter of the fragment converted into graph-
ite that has reached the desired temperature. No. 2
of Fig. 2 gives a view of the electric furnace with the
piece of carbon that is detaching itself therefrom to
fall into the calorimeter. The figure to the left (No.
1) shows the details of the carbon and of the receiver
of the calorimeter.

The temperatures produced by these electric furnaces
are the highest that can be obtained. They may vary
under the following circumstances :

The temperatures obtained, says Mr. Moissan, natu-
rally vary according to the duration of the experiment,
and also according to the size of the furnace. They
have no other limits than those of the voltaic arc. The
more the calorific field is limited, the closer we shall
approach the temperature indicated by one of us as
being the calorific maximum that the arc is capable of
producing. Practically, we obtain in our apparatus
temperatures above 3,000° without any trouble.

These furnaces were constructed at the physical lab-
oratory of the Normal School by Mr. Nion, superin-
tendent of the workshop.

permits of the introduction into the crucible
of the substances to be submitted to electro-
thermic action. The current is led by the
two terminals, A B, whose wires in circuit
may be seen in the figure.

The arc formed between the two carbons, says Mr.
Ducretet, is converted at a distance into an elongated
flame, forming a true electric blowpipe in consequence
of the directing action of a magnet, Ai, placed near
the apparatus. The arc may thus be directed upon
the material contained in the crucible and be gradu-
ally brought to the maximum temperature. This ar-
rangement, devised by us, is a new applica-
tion of a known phenomenon already util-
ized by Jamin in his electric lamp. The
model that we present to the academy is
capable, with carbons of proper diameter,
of supporting a current of 40 amperes. With
a current of 12 amperes and 60 volts, it is
possible to obtain the reduction of oxides
and the fusion of the most refractory metals
in quantities more than sufficient for their
chemical or spectral analysis.

All the classical experiments and labora-
tory assays that require an elevated tem-
perature can be carried out with this appa-
ratus.—La Nature.

Irrigation in Arizona.

Chief Engineer B. 8. Church, of the New
York water works, who built the celebrated
Croton aqueduct, and who was at the head
of the Croton water department, has been
for some time consulting engineer in the
building of great canals and reservoirs by
the South Gila Canal Company, sixty miles
east of Yuma, on the Gila. He says the
engineering work has been completed, and
the contract for constructing the canals and reservoirs
has just been let to a Mr. Earland, of Los Angeles.

‘The canal and reservoirs will, on the start,” he said,
‘“irrigate in the neighborhood of 300,000 acres, and the
system may be extended to include more than 1,000, 000.
The canal system, it is expected, will cost $2,000,000.
It is a very extensive system ; will bring an immense

Fig. 1.—DUCRETET’S ELECTRIC CRUCIBLE.
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tract of what is now arid land under cultivation, and
will do much for Arizona.

“There is to be a canal with a levee, reservoirs and
jetties, the jetties forming a series of lakes for fourteen
miles, which give storage, and enable the projectors to
overcome engineering difficulties. The diverting dam
will be of masonry and earthwork, and probably be
50 feet high and 1,400 feet long. It will direct the
water into the chain of lakes.

‘“Beyond the chain of lakes it is smooth going.
There are no natural obstacles. The canal will proba-
bly be fifty feet wide, and carry eight feet of water.”—
Pacific Lumberman.

AN IMPROVED RAILWAY ROADBED.

In the roadbed shown in the accompanying illustra-
tion there is no wood to rot, the ordinary ballasting is
not requisite, grass and weeds do not grow along the
tracks, cattle will not travel upon it, and the spread-
ing of the rails is made impossible. A metallic cover-
ing laid in sections, with movable water tight joints,
covers the central portion of the roadbed, this cover-
ing being tied by wire fastenings at each side to side
flanges upon metallic longitudinal sills, the latter hav-
ing in their top surface rolled ribs between which is re-
ceived the bottom of the rail. On the bottom of the
sill, nearits outer edge, is riveted a strip of lighter
metal, widening the track base, this strip having de-
pressions to receive the ends of the metallic crossties.
The tie has a shoulder at each outer end, against which
the outer edge of the sill rests, and the rail is held in
place by cleats clamping the base of the rail to the sill
and crosstie by means of bolts and nuts. With this

improvement, after the grading has been completed,
it is designed that the passing of a heavy roller over
the ground shall afford sufficient preparation of the
roadbed, without the ordinary ballasting of stone, etc.
The crossties are first embedded in the ground, the sills

KAUFMAN'S METALLIC RAILWAY TRACK.

and outer strip placed in position, and the earth
tamped between the flanges on the inner edges of the
strips, after which the rails and cleats are fastened in
place, the central covering being laid last.

Further information relative to this improvement
may be obtained of Mr. Daniel Kaufman, Boiling
Springs, Pa.

Life Insurance,

‘However desirable a good physical condition to-
gether with a good family record may be in an insur-
ance sense, unless you add to that a well-balanced
mind and good habits you do not have a first class

‘| risk.

No matter how perfect the family history or how
sound the physical condition, unless a man has good
habits he will not prove to be a good risk. On the
other hand, suppose the applicant is not in the enjoy-
ment of vigorous health, but has a good family record.
if that man is of temperate habits, is not guilty of
many excesses of any kind, if he is disposed to take
care of his health and give his system a chance to re-
cuperate from any lost energy from overwork or any
accidental exposure, or error in diet, that man, as a
rule, is a better risk than the man of remarkable vigor
but inclined to dissipation.—7he Guardian.

Steel Barrels.

The manufacture has been commenced, at Barrow,
of steel barrels for the carriage of petroleum in
the place of wooden casks. The barrels are made in
halves by means of dies and compression while the
thin plates of steel are hot. These halves are welded

produced, are to be used in the petroleum trade in hot
climates. The new process is one possessing great in-
terest, not only to those engaged in steel manufacture,
but to those engaged in the shipping trade, and par-
ticularly the bulk petroleum trade.
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CURIOUS TREE GROWTHS,

To the Editor of the Scientific American :
I inclose a print made from a negative taken -not
long ago on my father’s farm in eastern New York.
I don’t know that there is anything strikingly unusual,
but how the two trees in the center ever became
merged into one has been a mystery to me. One part
appears much larger than the other. The tree, or
trees, is of second growth white pine,
and growing from between the two

boys, they admit freely to their organizations foreign
workmen who have not served full apprenticeships, and
who have only a slight knowledge of their crafts, and
instruct them to a fuller knowledge while obtaining
for them full pay as journeymen. It will beshown also
that the bulk of foreign laborers who come to America
are the poorest of their trades in Europe, the best
workmen always finding abundant work and satisfac-

parts is a yellow birch, though, as it
grows out on the opposite side from
that represented, it does not show in
the photograph. Having noted with
interest accounts and explanations of
various natural phenomena in your
paper, I have thought for some time
of sending you a copy of this view.
The tree stands in the corner of a wood
on the farm of W. J. Morey, in Sara-
toga, N. Y.

Kearney, Neb. J. T. MOREY.
—_——tee—
American Boys and American
Labor.

Shall American boys be permitted to
learn trades, and, having learned them,
shall they be permitted to work at
them ? These are apparently simple
questions, and the answering of them
is an apparently simple matter. Most
persons thus interrogated would reply
at once: ‘Certainly they should.
Why do you ask such unneccessary
questions ?” We ask them because
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chanic was everywhere known as one of the sturdi-
est representatives of American character. He was an
honest man, a good workman, a loyal, faithful citizen.
To-day he is an almost extinct species. As a nation
we lead the world in mechanical skill, yet we are the
only nation in the world that has almost ceased to pro-
duce its own mechanics. We not only take the great
mass of ours from other countries, but we accept their
poorest specimens, and having ac-
cepted them, we allow them to control
the field against our own sons. The
consequences of this policy, already
momentous, are destined to become
more so as time advances. Weare not
only bringing up our sons in idleness,
not only depriving our experiment in
popular government of the invaluable
support of a great body of conserva-
tive citizens of American birth, but
we -are accepting in place of such a
body one that is composed of and
controlled by men of foreign birth,
whose instincts and character are not
merely un-American, but oftentimes
anti-American. This body, acting
frequently as a unit throughout the
country, is cble to paralyze all busi-
ness and industry, and to bring the
nation itself almost to the brink of
social revolution and industrial war.
Is it not time that Americans began
to think seriously of these things?
Have not the developments of the past
few years in the so-called conflicts
between capital and labor been por-

under the present conditions of trade

instruction and employment in this

country the American boy has no

rights which organized labor is bound to respect. He
is denied instruction as an apprentice, and if he be
taught his trade in a trade school, he is refused admis-
sion to nearly all the trades unions, and is boycotted if
he attempts to work as a non-union man. The questions
of his character and skill enter into the matter only to
discriminate against him. All the trades unions of
the couritry are controlled by foreigners, who com-
prise the great majority of their members. While they
refuse admission to the trained American boy, they
admit all foreign applicants with little or no regard to
their training or skill. In fact, the doors of organized
labor in America, which are closed and barred against
American boys, swing open, wide and free, to all for-
eign comers. Labor in free America is free to all save
the sons of Americans. These are neither idle nor ex-
aggerated statements. They are sober, solemn truths,
expressed in studied moderation. So-called American
labor to-day is a complete misnomer, as far as the
trades are concerned. How has it

come about that the United States,

CURIOUS TREE GROWTHS.

tory pay at home; that in addition to being indiffer-
ent workmen, they are in many instances men of infe-
rior moral training and instinects, frequently of turbu-
lent and anti-social proclivities and practices, and are
often without sympathy for American institutions,
and have no regard whatever for the country’s welfare.
It will be shown also that in addition to the foreign
laborers who take up their abode here and possess the
field, there are many thousands of others who come
here in every busy season, work while that season
lasts, and return to their homes when it is ended. It
will be shown that while these ‘‘harvesters,” as they
are called, are admitted to the unions and are given
work on equal terms with union members, the union
authorities refuse American boys as apprentices and
journeymen on the ground that the labor market is
crowded, and the interests of labor will be harmed if
Americans are allowed to come in.

In the earlier days of the republic the American me-

alone among the nations of the
earth, has not merely surrendered
possession of her field of mechani-
cal labor to foreigners, but ac-
quiesces when the foreign posses-
sors exclude from that field her own
sons ?

The Century has been so strongly
impressed with the evils of this
anomalous situation, so unjust to
American boys and so fraught with
danger to the national welfare, that
it has instituted a thorough in-
quiry into the causes which have
produced it. The results of this in-
quiry will be set forth in subse-
quent articles, each devoted to a
particular phase of the question.
1t will be shown that the two great
causes have been the passing away
of the old apprentice system and
the enormous emigration to this
country from all parts of Europe.
It will be shown that all the trades
unions of this country are controlled
by men of foreign birth ; that near-
ly all of them have such rules
against the employing of appren-
tices that American boys can no
longer, in any of the large cities of
the country, learn a trade by work-
ing in shops with journeymen g
that such boys as learn trades in
trade schools are refused admission
to the unions, not because they are
not well taught, but because they
have not served apprenticeship ac-
cording to. union rules, and are
boycotted and persecuted if they
attempt to work as non-union
men.

It will be shown also that while
all the unions combine in this effee-
tive conspiracy against American

tentous enough to give pause to all
patriotic Americans ? Could anything
else have been reasonably expected
from a policy which is so full of injustice to our own
countrymen, and consequently so humiliating to us
as a people? Is there any remedy save in a reversal
of that policy ?—T'he Century Magazine for May.
“STRIP, THE ELECTRICIAN.”

A Brighton correspondent of the London Daily
Graphic sends the accompanying sketch of “ Strip, the
Electrician,” theglever fox terrier belonging to Messrs.
Crompton, the electrical engineers, preparing to go to
work underground. Strip’s business is to carry each
electric light wire through the pipe to the workmen
waiting at the other end, who disengage it from her
collar, to which the wire is fastened before she starts.
The dog then scrambles through the pipe with the ut-
most vigor, and seems to understand perfectly what
her business is, and does it without any delay. Before
going to Brighton, Strip did good work for her em-
ployers in London, where she laid down many miles of

electric light wire.

The Stone Age in Tasmania,

At a recent meeting of the An-
thropological Institute, Dr. E. B.
Tylor, F.R.8., exhibited a collection
of the rude stone implements of
the Tasmanians, showing them to
belong to the pal®olithic or un-
ground stage of the implement
makers’ art, below that found
among prehistoric tribes of the
mammoth period in Europe, and
being on the whole the lowest
known in the world. Fragments
or rough flakes of chert or mud-
stone, never edged by grinding, but
only by chipping on one surface
with another stone, and grasped in
the hand without any handle, serv-
ed the simple purposes of notching
trees for climbing, cutting up
game, and scraping spears and
clubs.

The Tasmanians seemed to
have kept up this rudimentary art
in their remote corner of the world
until the present century, and their
state of civilization thus became a
guide by which to judge of that of
the prehistoric Drift and Cave men,
whose life in England and France
depended on similar though better
implements. The Tasmanians,
though perhaps in arts the rudest
of savages, were at most only a
stage below other savages, and did
not disclose any depths of brutality.
The usual moral and social rules
prevailed among them, their lan-
guage was efficient and even co-
pious, they had a well marked reli-
gion in which the spirits of ances-
tors were looked to for help in trou-

“STRIP” THE ELECTRICAL TERRIER,
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ble, and the echo was called the
“talking shadow.”



204

Scientific American,

| MAy 13, 1803,

THE OPENING ON MAY 1.

(Continued from page 291.)
could comprehend or appreciate in several weeks of
time.

Brief History.—A brief review of the history of the
Exposition, its conception and consummation, will
give some idea of the immense amount of work that
has been accomplished. The act of Congress under
which the Ezxposition was organized bears date of
April 25, 1890. Several months following were con-
sumed in discussing and arranging thé organization of
the World’s Columbian Exposition Corporation, which
was organized under the State laws of Illinois.
Then came the question of selecting a site, and when
Jackson Park was finally decided upon, it was neces-
sary to do an immense amount of preliminary work
before the foundation of a single building could be
laid. Up to thistime Jackson Park was a large tract
of wild land with a few drives and walks in it, but
mostly a swamp which at certain periods of the year
was inundated by Lake Michigan. This tract com-
prises about 700 acres and was put into the hands of
landscape engineers who, after an immense amount of
dredging and leveling, evolved the present grounds.
Ground was first broken July 2, 1891. Since then about
400 separate and distinet buildings have been erected,
exclusive of booths, pavilions and other such buildings
for concessionaires. All but about 50 of these are Expo-
sition buildings, and it is estimated that the entire 400
buildings give 200 acres of floor space. It will thus be
seenthat in lessthan?1 monthsallthese buildings have
been designed and constructed, and many of them
filled with exhibits. These buildings vary in size from
small structures of one or two little rooms to the great
Manufactures and Liberal Arts building, which is
about a third of a mile long and a quarter of a mile
wide. Throughout the buildings there are over 30,000
exhibits, representing 50 countries and 37 colonies.
Seventeen foreign nations have constructed buildings,
and there are nearly forty State buildings erected by
the different States of the United States. The build-
ings, as a rule, are of a cream white tone, and with a
few exceptions color effects are given by the use of
bunting, of which over 100,000 yards have been used
for furnishing flags and colors. for the Exposition
buildings alone.

The Attendance on the First Day.—The estimated
attendance on the opening day shows that over a
quarter of a million people were inside the Exposi-
tion grounds, of which 150,000 paid admission fees, and
the fact that this vast multitude was handled on the
opening day without excessive crowding or jamming
proves that the transportation facilities are equal to
almost any probable demands that may be made upon
them.

Opening of the Woman’s Building.—Next to the
opening of the ;Exposition itself, the most interesting
exercises were the dedication of the Woman’s build-
ing, which took place two hours after President Cleve-
land had declared the Exposition open. The exercises
were held in the Hall of Honor in the Woman’s build-
ing, and a large number of distinguished women from
various foreign countries and various parts of the
United States were present. The exercises consisted
of music, prayer, the reading of an ode written by Miss
Flora Wilkinson. Mrs. Potter Palmer, President of
the Board of Lady Managers, gave an address explain-
ing what had been accomplished. A jubilate, written
especially for the occasion by Mrs. H. H. A. Beach, of
Boston, was sung, and several of the ladies on the plat-
form, especially those representing foreign countries,
made addresses. The event of the exercises was the
driving of the golden nail by Mrs. Palmer. This was
the last nail driven, and was the formal act of declar-
ing the building complete.

The Michigan, Massachusetts, New York, Missouri,
Swedish and many other buildings were formally
opened for the entertainment of visitors.

Early in the evening, before the time for closing the
grounds to visitors arrived, the electric lighting equip-
ment of the Administration building was tested, and
every lamp, both arc and incandescent, was used. The
effect was in every way perfect.

In every way the opening of the Exposition was re-
markably auspicious. The Exposition buildings them-
selves, with the exception of one or two of the minor
buildings, were complete, and the work of installing
exhibits was in a very forward state. Outside of the
Palace of Mechanic Arts fully eighty per cent, if not
more, of the exhibits were ready for the inspection of
visitors Monday noon.

The Stage Coaches.—A new method of transporta-
tion to the Exposition grounds from the heart of Chi-
cago was inaugurated only a few days before the Ex-
position opened. This is a line of coaches which will
be in many respects a reproduction of the balmy days
of stage coaching in the far West. The coaches will
have a seating capacity for perhaps twenty-four peo-
ple on top and sixteen inside, the™ coaches being
modeled after a style of coaches used at the Paris Ex-
position. The horses are of American breed, having
come from the West, and most of them being stage
coach horses. The drivers are experts from the West

who are in the habit of driving something after the
manner of Horace Greeley’s stage coaching in Nevada,
but whatever the speed may be the riding will be com-
fortable, as the coaches will start from the center of
the city and go to the Exposition grounds over the
boulevard system of the city. The ride will consume
about an hour. There will probably be six horses at-
tached to each coach.

Drilling the Ticket Takers.—The men having charge
of handling tickets at the sixteen or more entrances
to the Exposition grounds were put through a course
of training for several days before the Exposition was
formally opened, and it was rather an amusing sight
to see the rows of dummy visitors going in and out of
the several gates in order that the training should be
a literal reproduction of the conditions soon to come.
Nearly five hundred ticket sellers were engaged.
These men were divided up into sections, as there will
be three shifts of men to work during the hours which
the Exposition is open, each shift working six hours at
the gate and having an allowance of one hour for
squaring accounts. Each ticket seller is under bond
for the satisfactory performance of his duties. The
gates are open to the public at eight o’clock in the
morning, and visitors are supposed to be out of the
grounds by half past six in the evening, and when
there are evening sessions from eight until half past
ten. The Exposition management has aimed to give
ample facilities at the several gates for selling tickets
as rapidly as visitors can be admitted to the grounds,
but it is urged that visitors take advantage of the
many ticket stations away from the grounds, at the
railroad stations, hotels and elsewhere, so that there
shall be as little delay as possible in securing admit-
tance. ‘

Several hundreds of aquatic birds of many varie-
ties have been put into the lagoon. One wing of each
bird is crippled, so that none of the birds can fly.
Most of these birds are those that are native to the
Chicago climate. Their presence adds much to the
picturesqueness and life of the scene surrounding the
lagoon. What adds still more naturalness to these
banks is the fact that thousands of plants indigen-
ous to the swamps and waterways of Illinois have
been transplanted to these waters, and especially to the

shores of the Wooded Island. The size and vigor:

of these plants gave every appearance to the island
last fall of their having always been there, while the
fact is nearly every individual one had been trans-
planted within twelve months. This fringe of
green will give enough natural tangle to the shore of
the island to obliterate every appearance of being
artificial. Besides the Wooded Island there is the
Hunter’s Island, which immediately joins it on the
south, and several other very small patches of green
forming miniature islands, and these also have been
transformed into a mass of green. The Wooded Island
comprises about sixteen acres. Quite a little is cut
off from the northern end, having been assigned to
Japan for its floricultural exhibit, and also for the
site of the Hooden, which is Japan’s gift to the Park
Commissioners of Chicago. But nearly ten acres of
the area of the island are devoted to flowers. By far
the most noticeable display will be therose beds, which
in themselves cover considerably over an acre. Most
of the work on these beds was completed last
fall. Thousands of full grown plants of the har-
dier types were set out, and these seem to have
wintered with practically no loss by winter kill-
ing. Every variety of hardy roses is included
in this display. Other roses in great variety,
which could not live through the winter if exposed,
were kept in the Horticultural building and were
transplanted in time for the opening of the Exposi-
tion. At the southern end of the island is a splendid
display of rhododendrons, and there are also scattered
about the island, as well as throughout the grounds,
clusters of the more well known shrubs, such as lilacs
and azaleas. There are something like 25,000 or 30,000
hardy plants in the rose garden, and more than half as
many of the tender kinds, which were wintered in the
Horticultural building. In the center of the garden is
a pavilion of considerable size, which will be a mass of
green by June 1, because of the innumerable vines
that climb over it. Many nurserymen throughout the
country have contributed generously ornamental and
flower shrubs. England has also made a fine display
of typical English plants and the Germanshave brought
some of the favorite German plants. Therehave been
planted on the Wooded Island and throughout the
grounds over 12,000 trees, 5,000 shrubs, 15,000 miscella-
neous plants, nearly as many aquatic and semi-aquatic
plants, and several thousands each of fern roots, climb-
ing vines, ornamental grasses, ete.

The idea of having two model American locomotives
of the latest and most powerful type mounted on ped-
estals in front of the Railway Terminal Station was
abandoned at the last minute. The effect was not
quite so satisfactory as it was thought it would be, and
one locomotive, which had already been put in place,
was removed to the Transportation building.

The monster Krupp gun, which has been so fully
illustrated and described in these columns, reached
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the Exposition grounds without mishap, and was
mounted in place a week before the Exposition was
opened. Nothing in the grounds in the shape of an
exhibit has attracted much more attention, and the
German workmen and Columbian guards at the Krupp
building had their hands full in keeping people from
crowding inside the structure. This was specially
true at the noon half hour, when large squads of work-
men, from all corners of the grounds, made a line for
the Krupp building. The monster is so surrounded
by smaller guns, castings, and other exhibits, that a
picture of it as it now stands is rather unsatisfactory.
As it rests on its carriage, the gun is pointing directly
out over the lake. Cartridges which are used in firing
are near by, and the apparatus used in handling the
gun is shown, thus making the exhibit very complete.

>t

LOCOMOTIVES OF 1831 AND 1893,

Among the exhibits at the Chicago World’s Fair, in
whichare shown contrasts between past and present,
none will more strikingly illustrate the progress made
in the last sixty years than the exhibit of the New
York Central and Hudson River Railroad, consisting
of a reproduction of the De Witt Clinton locomo-
tive, which was the first engine to draw a train in the
State of New York, and the sixty-two ton passenger
locomotive 999, of the New York Central and Hudson
River Railroad, just turned out of the New York Cen-
tral shops at West Albany.

The De Witt Clinton was built in New York City in
1831, at the West Point foundry, located at the foot of
Beach Street. The engine had four drive wheels, 4
feet 6 inches in diameter; the cylinders, two in num-
ber, were 514 inches in diameter by 16 inch stroke. The
boiler had 30 copper tubes, 254 inches in diameter; the
engine weighed about 6 tons, and was provided with a
tender carrying fuel and water. On the tender there
was a seat for the conductor. The engine had a boiler
feed pump driven from the crosshead, and also a hand
feed pump. This engine drew a train of three coaches,
made in the style of the old-fashioned stage coaches.
Trial trips were made on the Mohawk and Hudson
Railroad at various times from July 2 to August 9, 1831,
when the first regular excursion trip was made. The
passengers on this occasion were Erastus Corning, Mr.
Lansing, Ex-Governor Yates, J. J. Boyd, Esq., Thur-
low Weed, Esq., Mr. Van Zant, Billy Winne, penny
postman, John Townsend, Esq., Major Meigs,Old Hays,
high constable of New York, Mr. Dudley, Joseph Alex-
ander, of the Commercial Bank, Lewis Benedict, Esq.,
and J. J. De Graft. David Matthews was engineer
and John T. Clark was conductor. The signal for
starting was given by blowing a tin horn. The fuel used
on this trip was dry pitch pine, coal having proved un-
gatisfactory, and as there was no spark arrester on the
stack, the smoke and sparks were freely poured on the
passengers in the coaches. They raised their umbrel-
las to protect themselves, but the covers were soon
burned off, and the passengers busied themselvesin put-
ting out in each other’s clothes the fires started by the
hot cinders. When stop was made at a water station,
the slack between the coaches, which produced dis-
agreeable jerks, was partly remedied by wedging rails
from a neighboring fence between the cars and tying
them fast. On arriving at Schenectady refreshments
were served, after which the party returned to Albany,
and thus was completed the first regular trip of a
locomotive and train in New York State. The coaches
which made up the train were built by James Goold,
of Albany. The upper view in our engraving is taken
from an old sketch, supposed to have been made on
the occasion of this excursion. It graphically repre-
sents the effect of the first view of a locomotive and
train.

The lower view in the illustration represents the De
Witt Clinton as it stood in the New York Central
passenger station alongside of engine 999, which repre-
sents the accumulation of knowledge, skill, and expe-
rience of over sixty years in locomotive engineering and
building. Engine 999 is the latest and probably the
finest locomotive in this country. It was designed by
Mr. William Buchanan, superintendent of motive
power of the New York Central and Hudson River
Railroad, and was built at the shops of the company,
at West Albany. The cylinders are 19 inches in
diameter by 24 inches stroke. The drivers, of which
there are four, are 7 feet 2 inches in diameter, and the
tires are 8l inches thick and 53 inches wide, secured
to the cast iron centers by Mansell retaining rings,
The truck wheels, which are 40 inches in diameter,
are also provided with steel tires and Mansell retain-
ing rings. The total wheel base is 23 feet 11 inches.
The weight on the four driving wheels, loaded, is
84,000 pounds, and on the engine truck 40,000 pounds,
making a total of 124,000 pounds. The boiler is of the
wagon-top style, and the firebox is of the Buchanan
type, with a waterarch. It is 108 incheslong and 40%
inches wide. The total heating surface is 1,930 square
feet, with a gratesurface of 307 square feet. The
height of the engine at the center of the boiler is8
feet 1114 inches above the rail.

The boiler is designed to carry 190 pounds working

pressure to the square inch. The tender has a coal
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capacity of 624 tons, and carries 8,857 gallons of water,
and is fitted with a water scoop. The weight of the
tender loaded is 80,000 pounds. The engine is fitted
with the Westinghouse air brake, and the engine and
brake are fitted with the Westinghouse air signal.
The locomotive was three months in building, and
cost in the neighborhood of $12,000.

This new engine differs in outward appearance from
those previously built. No brasswork is visible. The
ironwork is well finished and polished. The pipes are
nickel-plated and the painted portions are striped with
silver leaf. A round headlight is mounted over the
smokestack.

The main dimensions of the engine are tabulated
below :

Cylinders................ e ratere 19 in. X 24 in.
Diameter of driving wheels outside of tires. 86 in.

Diameter of engine truck wheels............ 40 in,
Springs, length of driver, center to center of

hangers ......ccieeiiiioieereninaanennaeas 44 in,
Total length of boiler... .....cevevevnonnns 26 ft. 414 in,
Diameter of first ring outside......cv.u..0.. 58 in

Size of firebox

Tubes, 268........cccvieiiiine caionesiannes 2 in. dia., 12 ft. long.
Heating surface in tubes. ....... .c.vvvunnen 1,697'45 sq. ft.
Heating surface in fireboX...ee..cvvevvunnnn. 23292 5q. ft.
Total heating surface........covovuvececcns 1,930°37 sq. ft.
Grate surface..... .. ..iveieieiiiivrneaienes 307 sq. ft.
Stack, inside diameter............ cccoeee.. 15Y4 in.
Weight, in working order......... .....cee0 124,000 1b.
Weight, on drivers........c...covvivenennnnns 84,000 1b
Driving wheel base .........coivvnennnn . 8 ft. 6 in.
Weight of tender loaded.......o.cvuvinnn.nn 80,000 1b.
Total weight of engine and tender.... ...... 204,000 1b,
Extreme length of engine.............. .... 39 ft., 634 in.
Extreme height from top of rails to top of

BLACK ..t i i 14 ft., 10 in.

This engine is designed to draw the Empire State
Express. On its way to the Chicago Exhibition it
easily made a speed of 8634 miles per hour, and the de-
signers and builders believe that after it has worn
enough to smooth up its bearings it will create a sensa-
tion in the matter of speed.

THE BROUGHTON QUICK DELIVERY MIXER,

A machine for thoroughly mixing hair and fiber with
plaster, and one which can be easily taken care of and
quickly set up and operated by any ordinary work-
man, is shown in the accompanying illustration. The
machine is made by W. D. Dunning, of Syracuse, N.
Y., and the design is the perfected result of a long ex-
perience and practical knowledge of what is required
in a plaster mill. All the working parts and mixing
chamber are of iron and steel, making the machine
solid and durable. It has two shafts running horizon-
tally side by side, geared to run in opposite directions;
they are run through a cast iron case circling at the
bottom, so that the paddles placed on the shaft in
screw form lift the material from the bottom of the
case and throw it in opposite directions from one end
of the case to the other, thereby keeping it in constant
motion and obtaining a perfect mixing. All bearings
run in self-oiling boxes outside of the case, so that the
material does not come in contact with them.
The mixer is provided with two openings in front
with slides or gates to let the material out of the
machine, and to each of these openingsis attached
an automatic bag holder. The delivery is very
rapid, the discharge from one opening being as
fast as one man can take the bags away. The
wooden hopper to receive charge passes through
the floor above; attached is a cast iron slide ar-
rangement to letj material through the spout to
mixing chamber, operated by means of a lever
within reach of the operator on the ground floor.
The machine is provided with two 24 X 8 fast and
loose pulleys and should run 175 revolutions per
minute; it requires about 4 X 6 feet floor space
and has a capacity of 300 barrels per day of 10
hours.

<
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The Conquests of Modern Science.

Surely I have established my thesis that dirt is
only matter in a wrong place. Chemistry, like a
thrifty housewife, economizes every scrap. The
horse shoe nails dropped in the streets are care-
fully collected, and reappear as swords and guns.
The main ingredient of the ink with which I now
write was probably once the broken hoop of an
old beer barrel. The chippings of the traveling
tinker are mixed with the parings of horses’
hoofs and the worst kinds of woolen rags, and
these are worked up into an exquisite blue dye,
which ‘graces the dress of courtly dames. The
dregs of port wine, carefully decanted by the
toper, are taken in the morning as seidlitz powder
to remove the effect of the debauch. The offal of
the streets and the wastings of coal gas reappear
carefully preserved in the lady’s smelling bottle,
or are used by her to flavor blanc-manges for her
friends. All thrift of material is an imitation of
the economy of nature, which allows no waste. Every-
thing has its destined place in the process of the
universe, in which there is not a blade of grass or even
a microbe too much, if we possessed the knowledge to
apply them to their fitting purposes.—North Ameri-
can Review,

A STEAM PRESSURE AND WATER LEVEL RECORDER.

‘Withthe device shown in the illustration a singlesteam
gauge o1 water gauge for a boiler is not required, the
steam pressure and the height of the water being indi-
cated at sight, indicator diagrams being also furnished
of both, by which the owner may see whether the
boiler and the furnace fires have had proper attention.

LEWIS' STEAM PRESSURE AND WATER LEVEL
RECORDER.

The improvement has been patented by Mr. William
M. Lewis, of Thurber, Texas. At the front of the
boiler is a closed vessel connected by pipes with the
steam and water spaces, and having on its top a cylin-
der, in which is a piston with a rod extending upward
in a casing on which graduations are marked. Around
the upper end of the rod is a coiled spring, insuring a
return movement of the piston with diminishing steam
pressure, and the rod has in front a pointer indicating
on the graduations, while from its rear a spring-pressed
pencil extends through a slot in a clockwork casing.
The dial, which is revolved by the clockwork, has near
its outer edge a double graduation, one in Roman and
the other in Arabic numerals, and a pointer fixed on
the casing at the top indicates the time of day as the
dial revolves. As the pointer indicates the steam pres-
sure to the sight, the pencil marks a corresponding
line on the moving dial. In the closed vessel at the

ne
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THE BROUGHTON QUICK DELIVERY MIXER.

front of the boiler is also a float, from which extends
upwardly a rod connected with a belt passing over a
wheel rotated by a spring, to correspond with the rise
and fall of the float. On the shaft of this wheel is a
gear meshing into a rack operating a horizontal slide,
on the casing of which is a graduation, the rear por-
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tion of the slide also carrying a spring-pressed pencil
traveling in a horizontal line on the dial. An indicator
made in the shape of a sector corresponding to one of
the divisions of the dial is hung loosely on the shaft of
the latter, the indicator having two sets of gradua-
tions corresponding to those of the horizontal and
vertical scales, one indicating the height of water
in the boiler and the other the steam pressure. By
placing this indicator in proper position on the dial, it
will indicate the steam pressure and height of water
in the boiler at any particular time. The dial is pre-
ferably of slate, so that the markings may be easily
wiped off, and, by using different colored pencils, as
red and blue, a red line may represent the steam pres-
sure and a blue line the water level, or vice versa.

Rock Emery DNMillstones,

Probably few of our readers have ever seen rock
enmery, and fewer still have heard of millstones
made of this hardest of all stones except the diamond.
But rock eniery millstones are now made, and a long
step has thus been taken toward pulverizing cheaply
many hard substances that have heretofore only been
reduced at much expense of wear and tear, and by
slow and tedious processes. Rock emery is not a com-
mon mineral, being found only in a few countries.
The best comes fromn Greece, hut the larger impor-
tations are from Turkish mines. The consumption of
emery is large, and its use has become of great impor-
tance in many industries, as it easily grinds away all
substances with unexampled rapidity. A pure emery
face never glazes, but is always sharp and cutting.

Rock emery mills reduce at once the hardest rocks
or the softer substances, grinding all to any degree of
fineness. Heat does emery no harm, and one of the
remarkable properties of the emery stones is their
ability to run cool. They form the most rapid grinder
known, and are as much more durable than other mill-
stones as they surpass them in hardness. The emery
millstone face is never dressed, a little work -on the
furrows, and eye (made of softer material), is all the
sharpening it requires. Thcse stones are made to take
the place of all other millstones, without any changes
in the mill, and wherever other stones are used the
rock emery millstones will do better work at less ex-
pense, and last much longer. They also grind hard
materials that soon destroy all softer millstones. The
hardest buhr, compared with emery, is like cheese.

Now that the manufacture of the patent rock emery
millstones is understood they are turned out for all
sorts of mills and for all purposes, at a moderate price,
and wherever known are recognized as wonderful
gr'nders, especially for fine work, from 60 to 150 mesh.
These rock emery millstones are ample proof, if any
is needed, of the progress of American milling.

Py
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A Colored Mamn’s Career.

Frederick Douglass, ex-minister to Haiti, has been
negotiating with the owner for the purchase of the
Villa, one of the most valuable and beautiful
estates in Talbot County, Maryland. Mr. Doug-
lass is a native of Talbot County, where he was
born a slave. In addressing an audience at the
colored school at Easton, Md., recently, Mr. Doug-
lass said : “‘I once knew a little colored boy whose
mother and father died when he was but six years
old. He was a slave and had no one to care for
him. He slept on a dirt floor in a hovel, and in
cold weather would crawl into a meal bag head
foremost and leave his feet in the ashes to keep
them warm.

‘“ That boy did not wear pantslike you do, but a
tow linen shirt. Schools were unknown to him,
and he learned to spell from an old Webster’s
spelling book and to read and write from posters
on cellar and barn doors, while boys and men
would help him. He would then preach and
speak, and soon became well known. He became
presidential elector, United States marshal, United
States recorder, United States diplomat, and ac-
cumulated some wealth. He wore broadcloth and
didn’t have to divide crumnbs with the dogs under
the table. That boy was Frederick Douglass.

‘““What was possible for me is possible for you.
Don’t think because you are colored you can’t
accomplish anything. Strive earnestly to add to
your knowledge. So long as you remain in ignor-
ance, so long will you fail to command the respect
of your fellow men.”

—_——

LETTER boxes have been attached to the street
cars in Huddersfield, England, and letters can be
posted in these boxes as the cars are traversing
the suburbs, the boxes being emptied by the post
office employes on the arrival of the car at or near
the central post office on each trip. If a person
stops the car especially for the purpose of mailing
a letter, a penny is collected by the conductor and
deposited in the fare box. This doubles the cost of
sending the letter, but the advantage of an immediate
special delivery is secured. and letters are greatly ex-
pedited by the scheme. The scheme is yet an experi-
ment, but it is largely approved.

-
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EDISON’S IMPROVEMENT IN THE TRANSMISSION OF
POWER.

The object of this invention, which is by Thomas A,
Edison, is to produce a new mechanical movement by
the aid of magnetism which will permit the positive
transmission of large powers at high velocities without
the excessive noise incident to the use of toothed gear-
ing. In his patent hesays: This Iaec-
complish by the employment of smooth
face iron pulleys or wheels which are
made strongly magnetic by suitable
windings connected in circuit with a
suitable source of electrical energy, and
by the use of endless belts, chains, or
ropes which are either themselves mag-
netie, or carry iron bars (or both), which
form armatures to close the magnetic cir-
cuits at the pulleys, and are strongly at-
tracted to the faces of the pulleys so as to
increase the adhesion and transmit the
power without slip. Or, the magnetic
bars, instead of being carried directly by
the belts, chains or ropes, may be ar-
ranged in a frame over the belt, chain,
or rope where it passes around the pul-
ley, and be capable of a movement
toward the pulley to a limited extent, so
as to press the belt, chain or rope upon
the pulley.

Referring particularly to Figs. 1, 2, and
3, A and B are two iron pulleys mounted
upon parallel shafts and connected by an
endless belt, C. Each of these pulleys is
provided with several circumferential
grooves, shown more particularly in Fig.
2, in which are located windings, a, of
insulated wire, connected at the ends to
insulated rings, b, upon which bear con-
tact springs, ¢. These contact springs
being connected with a suitable source
of electrical energy, indicated by the cir-
cuit, 1, 2, each pulley becomes strongly
magnetic, as indicated by the letters N,
S, in Fig. 2, the circumferential ribs or
exposed faces of the pulley on opposite
sides of each of the windings being op-
positely magnetized. The belt, C, is pre-
ferably constructed of a number of thin sheet steel
strips placed one over the other as shown in Fig. 3,
and upon the outside of these are secured, like the
rounds of a ladder, cross bars, d, of soft iron which are
riveted to the belt, the strips of steel being at the same
time riveted together so as to form a continuous belt.
The steel belt and the bars, d, bridge the windings of
the two pulleys completing the magnetic circuits
around the windings, thus forming armatures or
keepers for the magnetic poles produced upon the pul-
leys. These magnetic circuits being exceedingly short
and of remarkably low resistance, the attraction of the
many keepers to the pulleys produces a great adhesion
of the belt to the pulleys, thus permitting large
powers to be transmitted through relatively small
belts. Experience has shown that with a four inch
pulley and a belt three
inches wide, making con-
tact only over one-half of
the eircumference, the belt 2 =
will sustain a dead weight
of two hundred pounds R \
without the magnets
reaching saturation. It
will thus be seen that we
have here, by a proper pro-
portioning of the parts, a
magneto-mechanical de- :
vice capable of replacing |
the toothed wheels in
nearly all cases of power
transmission.

In Fig. 4 is illustrated a
construction in which, in-
stead of placing the bars,d,
directly upon the belt, a
frame, D, is placed on the
contact side of one or of ‘
each pulley, and in this Qb
frame are mounted mag- (e
netic rollers, e, having
slotted bearingsso as to be
capable of a limited move-
ment toward the pulley.
The belt passes under these
rollers, and by the attrac-
tion of the rollers toward
the pulley, the adhesion
of the belt is increased.

In Fig. 5 thedevice is an
iron wheel, E, provided
with a grooved face in
which runs a wire rope, F.
The wheel is slotted ecir-
cumferentially and pro-
vided with a magnetic

winding, f, which strongly magnetizes the wheel, giv-
ing the opposite sides of its rim opposite polarities.
The wire rope acts as an armature or keeper to the
magnetic poles, forming a magnetic circuit of exceed-
ingly low resistance and resulting in a powerful adhe-
sion of the rope to the wheel.

Instead of winding the wheel, E, circumferentially,

EDISON'S IMPROVEMENT IN THE TRANSMISSION OF

its rim may be provided with transverse grooves in
which windings, g, will be placed, making the project-
ing surfaces of the wheels between these windings al-
ternately of opposite polarity, as indicated in Fig. 6.
The wire rope acts as an armature or keeper for all
the magnets thus formed.

Instead of winding each wheel or pulley, in cases
where the wheels or pulleys are sufficiently near to
permit of the employment of the construction, the
pulleys are connected by an iron frame, G, which is
provided with the magnet winding, 2, thus making
one pulley of one polarity and the other of the other
polarity, a magnetic belt, rope or chain being used to
complete the magnetic circuit between the two pulleys
or wheels. This construction does not produce as

powerful magnets as in the constructions already de-

scribed. It is simply given as an illustration of the
fact that the invention is capable of being carried out
in many forms of construction, and is not limited to
the special constructions illustrated.

‘It is obvious that while a belt of magnetic material
such as the laminated steel belt described is desirable,

in order to secure the full advantages of the invention,
yet the invention may be used to increase
the adhesion of belts of non-magnetic
material, such as leather, rubber cloth
and the like. If the endless belt, C, of Fig.
1 were a leather or rubber cloth belt, it is
evident that the magnetic bars, d, would
increase the adhesion of the belt to the
pulleys, while if the belt of Fig.4 were
of non-magnetic material, the magnetic
rollers, e, would increase its adhesion.

-S40
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Electro-Mechanical Light.

An interesting illustration of the pro-
duction of light by small mechanical
effort is furnished by Mr. E. C. Riming-
ton, in a description of a novel electro-
scope published in the Electrician. The
writer refers to a paper entitled ‘ Ex-
periments in Electric and Magnetic
Fields,” read by himself in conjunction
with Mr. Wythe Smith before the Physi-
cal Society last November, in which an
experiment was given showing the illu-
mination of an electrodeless vacuum
tube rotated in a constant electric field
between two charged plates. Mr. Rim-
ington has since found that this experi-
ment can be much more simply shown
by bringing a rubbed ebonite or glass
rod near to the rotating tube, when
the set of double fan-shaped images of
the tube will be developed nearly as bril-
liantly as when charged plates are em-
ployed. It is stated that an ebonite rod
excited by being drawn once through a
piece of dry flannel will produce one
image when held at a distance of more
than a foot from the tube, thus forming
POWER. an exceedingly novel kind of electroscope.

The tube is made of a straight portion 5
inches long of about the bore of a spirit thermometer,
terminating in two bulbs. It is made T-shaped by the
outlet, where it was connected with the air pump, and
which serves as a means of attaching the tube to the
motor that revolves it. ‘It is not, however, even ne-
cessary to employ a motor, as twiddling the tube be-
tween the finger and thumb by the T-piece when hold-
ing it near th» excited rod enables the effect to be ob-
tained.” The illustration is an interesting one from
the fact that the extra power, infinitesimally small, re-
quired to rotate the tube when in the electric field is
‘“ practically converted directly into light.”

_ .t r-—
THE CANNED FOOD INDUSTRY.

At the oyster-canning establishments in Baltimore,
where hundreds of tons of canned oysters are annually
put up, the oysters are
first canned and then par-
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tially cooked, whereby the
air is expelled, the sealing
of the cans isthen effected,
and the contents will then
keep good for a long
period. Our illustration
shows the mode of cooking
a large number of the
oyster-filled cans. They
are placed on the platform
of a large swinging crane
as shown, and then low-
ered into a great cooking
boiler, the cover thereof is
then closed and securely
fastened by means of lugs
as indicated in our engrav-
ing. Steam isthen turned
on, and when the mass of
oytersis thoroughly heated
through, the operation is
finished. This general
method of cooking is very
expeditious and is followed
n various other branches
of the canned food indus-
try.

ONE million three hun-
dred and eighty-six thou-
sand three hundred and
thirty-two pounds is the
estimated revenue of the
French Ministry of Tele-
graphs for the present
year, which is about

THE CANNED FO00D INDUSTRY—THE COOKING BOILER.
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£10,000 more than in the
previous twelve months,
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THE COLUMBIAN EXPOSITION STEAMER CHRISTOPHER
COLUMBTUS.

The peculiar advantages of the McDougall whale-
back attracted attention to it as a means of steamship
travel from Chicago to Jackson Park during theWorld’s
Columbian Exposition, and the World’s Fair Trans-
portation Company of Chicago had built for this ser-
vice the large steel passenger whaleback Christopher
Columbus, which was constructed under the super-
vision of the inventor in the yards of the American
Steel Barge Company. This is the first effort made to
adapt the whaleback for passenger traffic, and the
large size of the vessel makes the innovaticn in this field
especially interesting. The Christopher Columbus was
launched at West Superior, Wis., on December 3, in
the sight of fifteen thousand people. This great vessel
does not differ in any essential from the regulation
whaleback. It is designed to carry five thousand pas-
sengers. The new vessel has seven turrets. These rise
seven and a half feet above the deck, and are elliptical
in form. They extend the full length of the vessel, and
are occupied by the windlass, stairways to the saloon
deck above and between decks below, air fans, stacks,
ash hoists, engine room and machinery. The refresh-
ment rooms are spacious and located amidships. Four
gaprgways on either side are provided for entering and
leaving the vessel.

The Christopher Columbus is 362 feet in length, has

a beam of 42 feet and a depthof 24 feet. It hasone
screw, 14 feet in diameter, and a speed of 20 miles an
hour is promised. Practically the entire deck sup-
ported by the turrets is devoted to the saloon proper.
It is 225 feet long and 30 feet wide. The vessel has
electrical equipment for lighting, and steam heating
apparatus. A promenade deck, 4 feet wide, runs
around the saloon, with more than 30 feet of space at
the bow and stern. The promenade deck proper is
above the saloon and is 257 feet long, with a skylight
15 by 138 feet in the center. An elaborate fountain in
the center of the grand cabin will be one of the princi-
pal features of the boat. Itis said that the run from
the Lake Front at Chicago to the World’s Fair grounds,
a distance of seven miles, will be made in half an
hour.

Magnetic Screens,

Mr. Smith, in Nature, describes a magnetic screen
which he had constructed to protect delicate laboratory
instruments from the magnetic action of a large dyna-
mo which was within 60 feet of the test room. The
three sides of the dynamo room nearest the laboratory
were inclosed in a double brick wall, the space between
the two walls being filled with serap iron. The iron
wall is about 8 inches thick. Delicate tests showed
that this was an effective barrier to the magnetic in-
fluence. ’

Electricity at the Columbian Exposition.

The latest developments in the practical uses of elec-
tricity are fully shown at the Worid’s Columbian Ex-
position. There are no experiments or other demon-
strations of the possibilities of this energy except what
few are made by exhibitors. So far as the Exposition
itself is concerned, the general scheme is to show as
completely as possible the latest practices in the use of
this energy, but not to enter the speculative field.

Electricity played an important part in the prelimi-
nary work of constructing the Exposition buildings
and laying out the grounds. One of the very first
buildings erected was a power plant, in which was in-
stalled considerable electrical apparatus. The grounds
were lighted from this plant, and most of the lumber
sawing was done by saw mills operated by electric mo-
tors. When a building was to be constructed, a port-
able sawing plant, of which an electric motor formed
a part of the outfit, was placed in the most convenient
position, connection made with the circuits which
transmitted electricity throughout the grounds, and
an abundance of power was at hand. In no instance
up to date has electricity been used to such practical
advantage in this country as was done in this work at
the Exposition. Now that the Exposition is com-
pleted and in the hands of the public, it is interesting
to note the marvelous extent of the practical uses of
electricity.

THE COLUMBIAN EXPOSITION STEAMER CHRISTOPHER COLUMBUS.

Electric lighting in all its phases is very completely
shown. The incandescent plant for lighting the Expo-
sition has a maximum capacity of 180,000 sixteen-can-
dle power lamps. This plant uses the alternating
current system. Exhibitors in the Electricity build-
ing show all the advantages of the direct current
system of incandescent lighting, and thus the capabili-
ties of both systems are fully demonstrated. Besides
this use of incandescent lamps, there is also shown a
great variety of arc lamps designed for use on low-
tension circuits. In the arc lighting plant most of the
lamps are operated by the high-tension direct current,
although there are a few alternating current arc lamps.
Practically, every makerof arclighting apparatusin the
country is represented in this plant. French and Ger-
man manufacturers also make an extensive and quite
elaborate display of their lighting systems for ordinary
lighting, and especially for special artistic effects, in
which these nations have attained such perfection. The
use of arc lamps of great power in the form of search
lights is also fully shown, and they are used every eve-
ning that the Exposition grounds are open to the pub-
lic, to heighten the illuminating effects.

Electric power, its transmission and utilization, are
demonstrated on a far greater scale than has ever be-
fore been attempted. Five thousand or more horse
power is transmitted electrically and used in various
parts of the grounds. There is no very long distance
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transmission, however. Most of the electric energy gen-
erated for power purposes is the direct current, and
it is used in the Palace of Mechanic Arts, the Electri-
city building, the Mining building, the Transporta-
tion building, the Agricultural building and the Man-
factures and Liberal Arts building to a greater or less
extent. Motors are operated for such service as run-
ning the traveling cranes, elevators, and for any pur-
pose for which power is used, from a small fraction of
horse power to units of 25 or 50 horse power. The
most extensive use of electrical energy in one plant is
in operating the Intramural Railway, which requires
5,000 or so horse power. In these various uses of
electricity the adaptability of this energy for any-
thing where power is needed, regardless of the size of
the units, is fullyshown. Thereis also an exhibit of the
alternating current for power purposes. This is shown
in the Electricity building by an exhibitor.

The storage of electric energy does not receive as much
attention at the Exposition as its importance from an
electrical standpoint deserves. This is because of the
complicated condition of storage battery patents on ac-
count of legal complications and because of the fact
that electrical storage has not yet proved a great success
in this country in practical use. Nevertheless, there is

one extensive demonstration of stored electricity in the
electric launches which ply in the lagoon, canals and
basin. There are fifty or more of these launches; all
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Exhibitors
in the Electricity building also make quite an exten-
sive show of the latest results that have been obtained
in storing electric energy.

of them are operated by storage batteries.

@

Stoppage of Chemical Action at Low
Temperature,

From the results, recently published, of some inves-
tigations carried out by Pictet on the effect of low tem-
peratures on chemical action, it would seem that there
isalimiting temperature below which chemical affinity
is not operative. Just as, at the other end of the scale,
chemical compounds are broken up, their union being
dissolved through the operation of dissociation, so,
when the temperature falls below a certain point, sub-
stances which ordinarily evince a powerful affinity for
each other become entirely inactive. From theoretical
considerations, he had deduced the conclusion that
chemical action should be impossible under these con-
ditions, and his experiments show this to be the case.
For example, slightly diluted sulphuric acid, solidify-
ing at —56°, was intimately mixed at —125° with finely
powdered caustic soda, and the mixture strongly comn-
pressed,but there was no sign of chemical action. On al-
lowing the temperature to rise to —80°, action suddenly
commenced, and became so violent that the contain-
ing vessel was broken. Similar results were obtained
with sulphuric acid and potash. Concentrated am-
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monia solution and sulphuric acid are without action
on one another at —80°, but complete action suddenly
sets in at from —60° to —65°. Common salt and sul-
phuric acid do not react at —50° nor is there much
action until the temperature reaches —25°. Moderately
dilute sulphuric acid does not attack carbonates at
—80°. Bubbles of gas begin to appear between —60°
and —50°, but brisk effervescence does not set in until
the temperature has reached —30° orupward. Similar
results were obtained with nitric in place of sulphuric
acid, but the temperature at which action commenced
was ratherlowerin each case. Even the very sensitive
vegetable colors are not affected at very low tempera-
tures. Thus the litmus is not reddened by sulphuric or
hydrochloric acid at —120°, and alcoholic potash does
not give a coloration with phenolphthalein at —135°.
From these and similar experiments, Pictet concludes

that chemical reaction cannot occur between —125°
and —150°.

AN EFFICIENT TRAVELING CRANE.

The work of installation of exhibits in the different
buildings on the Fair grounds, during April and the
early days of May, was greatly facilitated by the use
of the very efficient and easily operated traveling
crane shown in the illustration. Tracks were laid to
every portion of the floor space of the various struc-

60° F. of boric acid, and eight hundred grammes of
alcohol.

‘*The solution of cardine is a clear, transparent
liquid, of a pale straw color, with the specific gravity
of 1°070. Under the microscope, it exhibits no mor-
phological constituents. It does not change, so far as
I am aware, under any ordinary circumstances, and no
bacteria possess suffiicent vitality to exist in it.

‘1 have arranged the dose after many experiments
upon healthy men and women of average size, and have
accordingly fixed upon five minims as the properdose of
cardine after a maceration of from eight to ten months.

‘“The physiological effects of cardine, in their order
of occurrence, as nearly as I can arrange them, are as
follows :

‘1. Within ten minutes the pulse becomes fuller,
stronger, and sometimes more frequent. The sphygmo-
graph shows this very clearly. The influence in in-
creasing the force and frequency of the pulsations is
remarkable, and it is still more remarkable that a trac-
ing, taken eight hours subsequent to the injection,
shows that the effect upon the heart was still present
in a scarcely diminished degree.

‘2, These tracings show what is also evident from a
digital examination of the pulse—that the arterial ten-
sion is augmented.

**3. Increasing, as cardine does, the heart pressure,

I am not able to give it a place in the nomenclature of
organic chemistry, I am sure, from a consideration of the
process by which it is obtained, that it is a substance
derived from the heart. There is no escape from this
conclusion. As to how it aects, I can at present only
call attention to the theory that I proposed in my first
paper on the subject, and that is briefly :

“That all the organs of the body possess the power,
when in a state of health, of secreting from the blood
the peculiar substance that they require for their nu-
trition, and that they take this substance and no
other, never making a mistake in the matter. The
brain separates brain substance ; the heart, heart sub-
stance, and so on. If through diseaseorfrom derange-
ment of function they lose this power, orif the peculiar
pabulum they require be not in the blood in sufficient
quantity, their functions cease to be normal. General
debility, producing a diminution of nerve force, may
cause the loss of this power, or it may result from local
disturbance either of structure or function or some pro-
found shock to the organism may so interfere with
h®matosisthat the blood nolonger containsthe material
which the organ needs. In either case, if we supply
to the blood the peculiar principle which a diseased
or disordered organ requires, we do that which nature,
unassisted, cannot or does not do.

¢ Cardine, therefore, if this theory of its action be

THE WORLD'S COLUMBIAN EXHIBITION—TRAVELING CRANE FOR MOVING EXHIBITS.

tures from all the railways, and it was a simple mat-
ter, with this machine, to transfer a heavy piece of
machinery, a show case, or any bulky article, to the
small platform car, and then employ the same power
which had effected the lifting to draw the machine
and car to the exact point where the exhibit was to
be placed, and deposit it where required. The crane
platform may be readily swung around and its arm
conveniently adjusted to a greater or less angle, as de-
sired, and the work of only one man isrequired for the
operation of the machine.
Cardine—a New Heart Toniec.

Following the remarkable discovery of Brown-
Sequard, of testicular elixirs and their sub-cutaneous
injection for physical stimulation, commes Dr. William
A. Hammond with a new preparation made from the
hearts of animals, which he terms cardine. According to
his accounts, as givenin a recent paperin the New York
Medical Journal, the new medicine is destined to play
an important part in the treatment of all complaints
pertaining to heart weakness and some other organs of
the body. We make the following abstracts:

‘“Cardine, as used by me, is prepared as follows: One
thousand grammes of the finely minced fresh heart of
the ox, previously well washed in a saturated solution
of boric acid, are submitted to the action of a men-
struum consisting of twelve hundred grammes of glyce-
rine, one thousand grammes of a saturated solution at

the effect upon the kidneys follows as a logical conse-
quence. Many observations, made as far as possible
under exactly similar conditions, establish the fact that
the amount of urine daily excreted is increased by
from ten to eighteen ounces. —~

**4, The number of red corpuscles in the blood is in-
creased by the use of cardine.

‘Tt is clearly a heart tonic of great power, a diuretic
of notable value, and an agent capable of exercising a
marked effect over the composition of the blood.

‘‘In cases of cardiac weakness, from whatever cause
it may arise, cardine is of inestimable value. It ap-
pears to me, from the few cases~in which I have em-
ployed it in this connection, to be useful in fatty de-
generation of the heart, improving the nutrition of the
organ, not only by its action on the blood, to which I
have made reference, but by its effects on the nervous
organization of the cardiac tissue.

“But I have employed cardine more frequently in

'those cases of nervous prostration attended with

an@mia and sometimes chlorosis. In such patients its
action is so prompt and effectual as to excite surprise
in all who have witnessed the change. In all these
cases I have verified the great improvement in the ap-
pearance and apparent condition of the patients by
the use of the h@mocytometer and hemometer. In
mild cases, a week or ten days’ treatment has been suf-
ficient, but never more than four or five weeks.

‘“ As to the essential characteristics of cardine, while
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correct, nourishes the heart. It is the substance which
an ill-conditioned heart must have for its well being.
It is already in a fit form for assimilation, and it acts
with a promptitude, a certainty, and a degree of per-
manence of which no other heart tonic within my
knowledge is capable.

‘“ It follows, also, that in all weak conditions of the
system, and especially in those in which the blood is
below the normal standard, cardine must prove to be
of inestimable value. And in other and more serious
affections, such as those in which depurative organs of
the body, especially the kidneys, fall below the healthy
standard of functionation, cardine, increasing as it
does the heart pressure, may augment the bodily com-
fort and materially prolong life.

¢ Cardine is not an annihilator of the influence of old
age, but my experience convinces me that it. lessens
the effects of this factor of deterioration so far, at least,
as the heart is concerned. This organ, asis well known,
is one of the first to fail in physiological power, and
this is shown not only by the examination of the pulse
and of the heart itself, but by the accumulation of
fluid, especially in the lower extremities, owing to a
diminution of the heart pressure. Cardine, taken in
conjunction with cerebrine, assuredly counteracts this
influence, for, owing to the increase of the cardiac
pressure, the passive anasarcous condition disappears,
and the other indications of heart weakness are either
greatly mitigated or altogether abolished.”
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RECENTLY PATENTED INVENTIONS,
Engineering.

To REDUCE AND SMELT SULPHIDE
ORrEs.—Augustus L. Engelbach and Sidney E. Brether-
ton, Leadville, Col. A specially designed furnace is pro-
vided by these inventors for carrying out a method of
reducing and smelting by which air is forced through a
series of retorts heated by the matte and slag discharged
from the blast furnace, and hydrocarbon gas injected
into the heated air to produce an oxidizing flame which
is forced into the blast furnace to reduce the ore. A
channel in the wall of the crucible of the blast furnace is
connected by tuyeres with the interior of the furnace,
and connected with the channel is a combustion cham-
ber connected with an oven containing retorts, the oven
heating the air passing through the retorts, while through
a nozzle extending into the combustion chamber passes a
mixture of steam and oil.

Railway Appliances.

Car CoupLiNG.—Valentine Erbach,
Scranton, Pa. According to this invention a flat gravity
coupling pin having a transverse concavity in its lower
end is combined with a gravitylocking and trippingdog in
the drawhead, the dog being adapted to be acted upon by
an entering link, and having a bearing surface to receive
the lower end of the pin. The pin is held in elevated
position “to admit a link, the entry of which operates to
trip the pin and cause it to be guided downward in the
link. The pin may also be brought into such engage.
ment with a link as to give the latter an upwardly in-
clined position, and thus hold it until readjustment or
until a coupling has been effected.

CAR BRAKE.—Thaddeus J. Barrow,
Duluth, Minn. This is a brake especially designed for use
on street railway cars, occupying but little space be-
neath the car, and having a series of independent shoes.
It coraprises three-armed levers pivoted on opposite
sides of the car truck, brake shoes pivotally connected
with opposite arms of the levers, and operating levers
connected with one arm of the three-armed levers. The
shoes are operated independently, and if one or more of
them should break, the others would do the work, while
the lever mechanism allows the shoes to be set with
great rigidity upon the wheels.

ELEVATED RAILWAY BRAKE.—John
N. Valley, Jersey City, N. J. This is a brake for use on
a railway in which the carsare suspended from an over-
head track or stringer, and the invention consists of a
mechanism in the form of a clamp, formed by the brake
jaws or shoes, to clamp the rail or stringer. The brake
is easily applied or released by an operating lever within
the car.

Electrical,

ELEcTRIC PROGRAM CLOCK.—Henry
C. Hain, Booneville, Mo. This invention provides a
clock attachment for giving calls at different times in
the day and different days in the week, as a reminder of
engagements, etc. An auxiliary dial has a series of open-
ings and equidistant electrical contacts in a circle on the
inside of the dial, there being also a contact arm adapted
to inclose an electric circuit, mechanism between the
clock and arm, and removable pins to be inserted in the
openings in the dial.

ELECTRIC RAILWAY TROLLEY.—Wes-
ley W. Pritchett, Ogden, Utah Ter. This invention pro-
vides a simple and cheap trolley mechanism to be car-
ried on the top of a car, designed to hold the trolley
wheels always in contact with the wire, and to guide the
wheels to the wire when the trolley is to be applied. A
shifting weight holds the trolley wheel in contact with
the line wire, means being provided for shifting the
weight and trolleys when the car is to be reversed or
switched, which may be quickly done from the platform
in such a way that the lights on the car will be but mo-
mentarily put out.

Mechanical.

ANTI-FRICTION BEARING.—Charles W.
Wynn, Asheville, N. C. This bearing may be used on a
revolving as well as ona fixed axle, and consists of a
number of cages each containing longitudinally arranged
rollers, and provided at their meeting ends with inter-
locking projections, whereby the rollers of each cage will
be in line between those of the next cage, the rollers
bearing evenly within a cylindrical bore. By the cages
revolving on the spindle and distributing the wear, it is
designed to avoid the wearing of the spindle flat on one
side.

LUBRICATOR.—Benjamin F. Howard,
Sheep Ranch, Cal. This is a device more especially de-
signed for use on engine cylinders to automatically and
positively feed the proper amount of lubricant into the
cylinder. It has alarge oil reservoir into which passes a
limited amount of condensation water, and a sight feed
tube soarranged that the oil bubble passing through the
tube can be seen and the amount closely regulated, being
algo indicated by a pointer on a graduated dial.

WRENCH AND CUTTER.—Theodore
Fletcher, Macdona, Texas. This is a strong, simple, and
inexpensive tool, adapted for use for ordinary purposes as
a wrench, to turn a nut, or as a pipe wrench, }he clamp
or pressure being applied in both cases with a power pro-
portioned to the strength of the pull, while it may also
be used as a powerful pipe cutter. Its construction also
allows it to be used very rapidly,somewhat as a ratchet
wrench.

Miscellaneous.

REFRIGERATOR. —George A. Bowen,
Fond du Lac, Wis. The box or caging of this device con-
sists of two hinged sections, the lower one forming a
provision chamber, supporting in its upper portion an
open-top ice receiver, while the hinged upper section has
an opening in its top closed by a cover, and registering

with the open end of the ice receiver. The construction
insures the keeping of the interior of the refrigerator at a
uniform temperature, and permits of conveniently re-
moving the several parts for thoroughly cleaning the
interior.

TEACHING BoTANY.—William H. Gib-
son, Washington, Conn. A mechanical educational ap-
pliance, for use by lecturers and in schools, colleges,
etc., is provided by this invention, to facilitate explana-
tions of the construction of plants and the means em-
ployed for fertilization or fecundation, and cross fertili-
zation and dissemination or dispersion of seed and fruit.
The invention consists principally of a mechanical
plant and means for actuating the floral parts and the
seed receptacle and seed, different mechanisms being
necessary for the demonstrations called for of different
plants, and these mechanisms being provided for the
different typical plants chosen by the illustrator.

Lock BRAKE.—Volney W. Mason,
Providence, R. I. This is a brake for hoisting machines,
with which any required amount of pressure may
be applied to the wheel, which may be securely locked
go that it will not turn under any load the machine
is likely to carry. The brakelever, attached to the brake,
is moved and locked by an adjustable toggle joint, an
operating cord and counterweight being arranged in
convenient position to facilitate applying and releasing
the brake.

PAINT FiLniNG CoMPosITION.—Rich-
ard J. Parke and Isaac Goodman, New York City. These
inventors provide a composition consisting of cotton,
wool, or silk flock, and pulverized stone, with varnish,
japan, and oil, to be applied to wood preparatory to var-
nishing, the coating being susceptible of polishing and
smoothing with pumice stone or other material, after
which varnish may be applied in the usual manner,
the paint or varnish then not penetrating into the
wood.

WATER GATE.—Christopher H. Watson,
Riverside, Cal. This invention provides a gate of simple
and durable construction, easily opened and closed, and
designed to preventall leakage by firmly seating and lock-
ing the gate ovet the opening. A gasket of rubber or
similar material is held on the inmer face of the gate
proper, the gate being monnted to slide, and being car-
ried by a stem which may be turned, the gasket not
being injured while the gate is partly or wholly open,
and being used only when the gate is entirely closed.
The gate, when pulled up, can be locked in any desired
position by turning its stem.

ToBAcco AND CIGAR Box.—Theodore
V.8mith, New York City. The storing and preserving of
cigars and tobacco, to keep them in good condition, is
the object of this invention, the box having a lining of
water and moisture proof material, and being designed
toreceive absorbent pads for keeping the cigars and to-
bacco at a certain degree of moisture. The construction
is durable and inexpensive, and all the parts can be readi-
ly removed to clean when needed.

. CAxvAs CoT.—Camille Poirier, Duluth,
Minn. This cot is more especially adapted for use in
steel prison cells, the body of the cot being so con-
nected with the hanging devices that the latter may be
readily removed from the canvas, and all may be easily
and thoroughly cleaned. The construction of the cot
and hangers is such that nothing pertaining to them can
be used by a prisoner as a weapon.

TAILOR’S INSEAM GAUGE.—Harry M.
Cloud, Cincinnati, Ohio. This is a device tor taking the
inseam length, from the crotch to the feet, in measuring
for trousers. Itisa form of measure in which a stand-
ard, supported on a suitable base, is provided with a
sliding and vertically adjustable section marked with
graduations, and having a horizontal arm to be lifted be-
tween the legs as far as the crotch. It is designed that
by this means the work may be more accurately and con-
veniently done, while a man may therewith correctly
take his own measure.

GAs BURNER.—Daniel Daly, Maysville,
Ky. According to this invention two approximately par
allel tubes or sections have in their adjacent faces oppo-
site slots, so that the gas issuing therefrom will come
together and merge in a single flame. The commotion
and suction produced by the currentsof gas coming to-
gether are designed to serve to mix air with the gas to
produce a hot, heating flame, the amount of air drawn
in being varied by varying the distance between the
tubes and changing the angle at which the gas flames
impinge on each other.

MATcH Box.—Edward J. Hill, London,
England. This box, which is also adapted to hold cigar-
ettes, cigars, lozenges, and other small articles, is prefer-
ably made of a single sheet of stamped or cut sheet
metal, foldable in such a manner as to form a complete
self-closing spring box. It has a movable part forming a
container and a discharge orifice with which the movable
part does not normally communicate, but with which, by
reason of the spring action, it may be made to commu-
nicate for the discharge of the articles one at a time.

Designs,

TEA Pot.—Charles Osborne, New York
City. The leading features of this design are the heavy
leaf-like borders of the upper and lower portions of the
pot, the ornamentation at the base of the spout and at
the points where the handle connects with the pot, and
its faceted sides.

PockET BOOK CASE, OR WALLET.—
Charles Scheuer, New York City. The article made after
this design is intended to present the appearance of a let-
ter, one side showing the lines of joining of the tabs
and the other showing simulations of a canceled stamp,
postmark, and address.

Note.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.
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NEW BOOKS AND PUBLICATIONS.

ART OUT OoF DOORS; OR, HINTS ON G-00D
TASTE IN GARDENING. By Mrs.
Schuyler Van Rensselaer. New York :
Charles Scribner’s Sons. Pp. 898.

This is an exquisitely beautiful book typographically.
It is not a practical treatise on gardening, but a series of
essays on different kinds of gardening and other means
of beautifying grounds, pleading for the more general
recognition of this class of work as one of the high arts.
It seeks to impress upon the reader the importance of
“aim and method  in the art of gardening, now “ prac-
ticed much more often than any other in ignorant, im-
pulsive ways, by people who never stop to think that it
is an art at all.” The impressions gained by extensive
observation are here noted with a refined taste and with
an orderly arrangement of widely different branches of
the subject which make the book excedingly attractive.

THE STATISTICIAN AND ECONOMIST—
1893, 1894. San Francisco: L. P.
MecCarty. Pp. 672. Price, cloth, $4.

This is the seventeenth issue of a volume which has
been successively enlarged year by year, and which gives
a great deal of very many kinds of curious and useful in-
formation. Its topics include population, election returns,
important laws, historical data, trade statistics, geograph-
ical information, useful facts in mechanics and en-
gineering and numerous other subjects. A full index
facilitates reference to the contents.

OuT DooRs is the title of a neat little
paper-covered book, sent by mail for ten cents, and pub-
lished by the Pope Manufacturing Company, of Boston.
Lawn tennis, yachting, foot ball, base ball, horseman-
ship, rowing, canoeing, and cycling, are each treated in a
most interesting manner, by a writer of reputation. 'The
primary object of the book is to give added interest to
all kinds of outdoor exercise, thereby naturally drawing
more attention to bicycling, and for this reason the book
is issued. The book is calculated to effectively preach
the gospel of outdoors—fresh air.

Received.

CONFLICT OF THE NINETEENTH CENTURY : THE BIBLE
AND FREE THouGgHT. By Rev. Thomas Mitchell.
New York : The Universal Book Company.

& Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. MUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.
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TABLE OF CONTENTS.

1. Elegant plate in colors, showing an elegant residence
at Bridgeport, Conn. Floor plans and two perspec-
tive elevations. An excellent design. Messrs.
Longstaff & Hurd, architects, Bridgeport, Conn.

2. Plate in colors showing a handsome residence at
Rutherford, N. J. Two perspective views and
floor plans. Mr. F. W. Beal, architect, New York.
An attractive design.

3. Ahandsome dwelling at Plainfield, N. J. Perspec-
tive views and floor plans. A model design.
Messrs. Hartwell & Richardson, architects, Boston,
Mass.

4. A dwelling at Utica, N. Y., erected at a cost of $4,700
complete. Floor plans, perspective view, etc.
Mr. W. H. Symonds, architect, New York. An
0Old Colonial style of architecture.

5. Engravings and floor plan of the Fairfield Congrega-
tional Church at Fairfield, Conn., erected at a cost
of $52,000. Messrs. J. C. Cady & Co., architects,
New York City.

6. A stable erected at Plainfield, N. J. A modeldesign.
Messrs. Hartwell & Richardson, architects, Boston,
Mass.

7. An excellent design for a modern stable at Bridge-
port, Conn. Messrs. Longstaff & Hurd, architects,
Bridgeport, Conn.

8. A residence at Belle Haven, Conn. A very picturesque
design, perspective elevation and floor plans. Cost
$6,000 complete. Mr.Frank W. Beal, architect,
New York City.

9. View of a tasteful shop for a builder erected at
Neuilly, Paris.

10. The Fifth Avenue Theater, New York.—View of the
‘Worthington steam fire engine pump.—View of
the Hygienic Cement and Asphalt Company’s water-
tight scene pit. View of the Edison Electric
TNluminating Company’s switchboard, with par-
ticulars of construction, etc.

11. Miscellaneous contents : A Pacific coast bathing es-
tablishment.—An improved spring hinge, illus-
trated.—The Lewis open fire base burner, illus-
trated.—The J. A. Fay and Egan Co.—The H. W.
Johns paints, etc.—An adjustable sash holder,
illustrated.—A labor saving screw driver, illus-
trated.—A self-feed rip saw, illustrated.—Shipping
a factory across the Atlantic.—Architectural wood
turning.—Tnnneling the Simplon.—New resawing
band saw machine, illustrated.—The Wheeler wood
filler.—An improved hip shingle, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illustrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newedealers, MUNN & CO., PUBLISHERS,

861 Broadway, New York,
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WBusiness and Personal.

The chargefor Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
ti ts must be d at publication o ffice as early as
Thursday morning to appearinthe following week’s issue

Acme engine, 1to 5 H. P. See adv. next issue.

*U. S.” metal polish. Samples free.
Improved iron planers. W.A. Wilson, Rochester, N.Y.
Chain Belting & Grain Dryers, F. H. C. Mey, Buffalo, N.Y.
Universal and Phin Milling Machines.
Pedrick & Ayer, Philadelphia, Pa.

Handle turning machinery. Trevor Mfg. Co., Lock-
port, N. Y.

Microbe Killer Water Filter, McConnell Filter Co.,
Buffalo, N. Y.

Wanted to Invest—Thirty or forty thousand dollars in
good mfg. business. Address P. O. box 805, Chicago.

Indianapolis.

Steam Hammers, lmproved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon. 24 Columbia St., New ¥ork.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New ¥ork.

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. IrvinVan Wie Syracuse, N.Y.

Portable engines and boilers. Yacht engines and
boilers. B. W. Payne & Sons, Elmira, N. ¥., and 41 Dey
Street, New York.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d St., 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.

Forthe original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.S. & G. F. Simpson, 26t0 36 Rodney St., Brooklyn, N. Y.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers,can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

Competent persons who desire agencies for a new
popular book. of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office. 361
Broadway, New York.

Patent for Sale—A new specialty, all metal, for gene-
ral and domestic use. Just patented in Europe and the
United States. Saleestablished. Offered toresponsible
parties. Address P. O. box No. 14, Rochester, N. Y.

Want to Purchase—A patented vapor engine, the
right to manufacture and sell same, or to arrange with
manufacturer of one already in the market for their ex-
clusive use for certain purposes. Address, with particu-_
lars, Vapor Engine, P. O. box 773, New York,

Any Manufactwrer
of hardware or machinist’s specialties, desiring to be
represented in New York City and vicinity, will find it to
his interest to address E. J. Hussey & Co., 80 John Street,
New York. We are centrally located, active workers,
and can furnish best of references.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Freeon application.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and &)agc or number of question.

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

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

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

Books referred to promptly supplied on receipt of

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

(4982) J. E. D. asks how a well that has
notbeen used for some time can be cleaned, and if the
water can be made drinkable without drawing it all off.
A. It is not safe to use the water of a well that has not
been recently used until a thorough examination has
been made as to the possibility of its containing dead
animals. If you are assured of this by examination, or
by the smell of the water as drawn and by heating, then
a thorough pumping will remove so much of the water
that the fresh incoming water will make the well safe for
household use for washing and finally for cooking ; but
we do not recommend it for drinking for some time after
it has been in use for other purposes.

(4983) J. G. H. asks: Is a cantilever
bridge a truss bridge ? How long a span has ever been
built constructed on similar plan to one on front page of
recent number of SCIENTIFIC AMERICAN? A. A canti-
lever bridge is a truss bridge of a particular type or con-
struction of truss. The Forth Bridge in Scotland has
the longest cantilever spans yet made. In this bridge
there are two spans of 1,710 feet each. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 478, for illustrated details
and description.

(4984) J. G. R. says: Can you give me
any points on tempering springs made of cast steel wire,
No. 8 gauge, about 6 inches long? A. For tempering
steel springs as described, heat the springs in a fire that
is only moderately hot and large enough to heat the
whole spring evenly. A muffle is preferred where many
are to be done. When the springs are at a cherry red
heat, they are to be plunged endwise into an oilbath (lard
oil) ; then heated with the oil on them in the muftle or
a slow fire until the oil takes fire ; then plunge them
into the oil bath. A plain, straight spring fs very easy to
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manage. Coiled springs of a helix or volute form are
more difficult to temper, and require much care in heat-
ing evenly. In establishments where quantities are re-
quired, special ovens are built for heating and drawing
the temper. Red hot lead ina crucible is also much used
for heating evenly.

(4985) E. P. M. writes again: Thank you
very much for the answer to my question, No. 4742, E.
P. W., inthe ScrENTIFIC AMERICAN of March 18. Yousay
it would take 16 horse power to maintain the 1,000 pounds
pressure with a 14 inch discharge. Now would you be
kind enough to tell me how you worked the example, and
give me the exact diameter and stroke of both the steam
cylinder and of the water plunger, and how many strokes
per minute it would require to maintain the above pres-
sure with the % inch discharge ? Also, what boiler
pressure of steam and how much water it would discharge
perminute? A. The theoretical velocity of water from a
nozzle is equal to the square root of the height in feet due
to the pressure multiplied by square root of twice

gravity ( #2¢.h) = feet per second. Then 1,000
pounds X 2'3 = 2,300 feet as the head due to 1,000 pounds
pressure. The square root of twicegravity (64'33) = 802,
and the square root of 2,300 = 47°95. Then 4795 X 802
= 38355 feet per second, or 23,013 feet per minute. The
friction of a nozzle may reduce this to 20,000 feet per
minute. The area of a 14 inch hole is 011963 of a square
inch. Then 01963 X 20,000 feet X 12inches = 47,112 cubic
inches of water delivered per minute. If a pump makes

47,112
100 strokes or 50 revolutions per minute, then ———
100

471+ cubic inches as the capacity of the water cylinder.
Assuming 10 inches for the length of the stroke, then

4
o = 47 + square inches as the area of the piston. Add-
0

ing a small percentage for leakage, an 8 inch piston will
be the proper size. The area of the8 inch piston = 50+
sgquareinches and the pressure 1,000 pounds, the total
pressure will be 50,000 pounds. If you intend to carry

)

100 pounds steam pressure, then

= 500 square

inches as the area of the steam piston. To this you should

add 25 per cent for pump friction, or a piston area of 625

square inches, which is equal to 28% inches as the dia-

meter of the steam piston. Then for the horse power,

625 square inches X 100 pounds X 833 feet piston travel
5,206,250

A decimal error made

33,000
us say 16 instead of 160 horse power in former answer.

(4986) W. E. C. says: 1. In the use of a
steam boiler for furnishing steam for a 100 horse power
engine, dry kiln, and heating buildings, to maintain a
pressure of 80 pounds during the day and 30 pounds dur-
ing the night, which will be the safest, best, and most
economical way of feeding the boiler with water from a
well 12 feet deep? A. The proper way to feed your
boilerfrom a well is through a steam pump with pistons
proportionate for the work. You cannot trust the boiler
to the tender mercies of the pump acting automatically.
Nothing but the care of the engineer will do for steaming
at night, even under low steam. The water gauge should
be connected direct to the boiler, and not through the
feed pipe. 2. Will a water column on a steam boiler
show correctly the amount of water in the boiler if I con-
nect it with the water with 1% inch pipe and with the
steam with 2 inch pipe ? A. One inch pipe is large
enough for water gauge connections, unless the water is
hard, when 1}4 inch for both connections is preferred. It
will not show water height correctly when connected with
feed or blow-off pipe.

(4987) D. S. W. writes: 1. I want to
make a small storage battery. Will you kindly give me a
“point ”” or two ? How shall I prepare the red lead and
litharge ? A. Mix the red lead and litharge with dilute
sulphuric acid ; acid 1 part, water 9 parts. 2. How much
of the surface of the plates should be covered with samé ?
A. As much of the plate as is exposed to the electOlyte.
3. What proportions of c. p.sulphuric acid and water for
the fluid ? A. Acid 1 part, water 11 parts. 4. I intend
using lead plates, 5 X 6 X X4, four plates to each cell, and
I want to make four cells. What E. M. F. should I get
from it ? A. Two volts per cell. '

(4988) W. Y. asks: Do you know of a
good cement for bedding brass inlaying in wood ? I find
that ordinary glue does not hold it well when the furni-
ture is subjected to hot air furnace heat, whereas som
very old furniture that I have with brass inlaying init
appears to stand perfectly well. A. For metal inlaying
the toughest glue, which may be known by bending in
the hands, should be used. Make the glue in the ordinary
way, and to each pint add a half ounce of glycerine.and
a half ounce of fine whiting or pulverized chalk.
Thoroughly incorporate and use hot and rather stiff. The
metal should also be treated by dippingin weak nitric
acid for a half minute, rinsing, and drying. This will
give it a suitable roughness for holding the glue.

(4989) E. L. K. asks: Will you please
give me your judgment in the matter as to whether you
consider open hearth bar eteel to be superior in quality,
toughness, and uuiformity over that of Bessemer steel,
and whether you would consider a tool made from open
hearth steel as giving better and more satisfaction than
that of one made from Bessemer ? A. The open hearth
steel is becoming a favorite where extreme toughness is
required, as for boilers and structural work subject 26
greatstress. The actual difference is not great, and#t is
only in the extreme tests of doubling a plate two ways
and hammering flat without a flaw that open hearth takes
the lead. Neither steel is used for cutting tools.

(4990) A. B. M. writes: 1 have a new
electro-magnet for striking a bell and it does not demag-
netize quick enough. Pleaseinform me what iron should
be used,what treatment it should have, if any, if it should
be devoid of carbon, or what its constituents should be.
A. Thecores of electro-magnets should be made of the
finest and softest wrought iron. Possibly you may be
able to correct your magnet by thoroughly annealing the
cores ; this you can do by heating them red hot and plac-
ing them in ashes or powderedlime to cool. The arma-
ture should not be allowed to touch the magnet core; if it
does, it will stick. You can prevent this by limiting the
movement of the armature, by inserting a short copper

157°6 horse power.
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pin in the end of the core, or by pasting a piece of paper
to the face of the armature.

(4991) L. E. K. asks: 1. What is the re-
gistance of a 16 C. P. 50 volt lamp in ohms ? A. About
50 ohms. 2. What should be the thickness of mica be-
tween commutator segments in 8 light dynamo? A.
One thirty-second of an inch. 3. How to remedy heating
of field magnets. A. If it is a shunt machine, increase
the resistance of the field magnet and add outside resist-
ance. 4. Will it injure storage battery to take elem:?s
out of acid and dry and lay away for future use aftef it
has been used a short time ? A. No.

(4992) W. K. writes: I have made an
induction coil, something in the style of the one described
in Hopking’ ‘‘ Experimental Science.” Core 12 inches,
consisting of 500 No. 20 soft iron wires. Primary of two
layers No. 16 (B. and;S. gauge) double cotton-covered cop-
perwire. Secondary consists of 3 inches silk-covered cop-
per wire, No. 36 (B. and S. gauge), closely wound and
very carefully insulated throughout with paraffine and
paraffine paper. Sections separated by about 1 inch solid
paraffine, with 6 cells Fuller battery. It gives 3 inch
to 814 inch sparks. Since making this coil I have
noticed that in nearly all the descriptions of coils that I
have seen, heavier wire for the primaryis advised. Is No.
16 (Am. gauge) sufficiently heavy to carry the current of
above battery? A. Yes. Would I be likely to geta much
stronger spark if I should wind on say 2 inches more of
No. 36 on secondary ? As there is plenty of space for it
on the bobbin, I would put it on, if it would increase the
spark materially. A. Your coil yields remarkably good
results. We would not advise making any change in its
construction.

(4993) G. E. F. writes: In reply to H.
D. (4873), I have had occasion to replace broken teeth in
small cast iron gears, and find the most effective way to
be by drilling holes and tapping them for a screw thread,
then screwing in strong iron bolts till the thread binds suf-
ficiently to hold the tooth, and then cutting off and shap-
ing with the file. If the tooth must be of perfect form,
shape one out and fasten it by a sufficient number of set
screws, with countersunk head, the square part of screw
being cut off after fastening.

(4994) J. H. asks the manner by which
nail hammers are tempered in large hammer factories.
Algo, is the grinding and polishing done on wheels or
belts, or both ? Is there an automatic machine for grind-
ing hammers ? If you could not inform me on this,
kindly refer me to parties that could. A. Hammers in
quantities are heated in large slow-burning fires or muffle
ovens, and dipped in.water either singly or in nests,
strung on rods through the eyes. The grinding is done
on large grindstones as to the plane parts, and angles and
corners are ground on emery wheels. The finish is made
on fine emery wheels and polishing belts of leather. Do
not know of automatic machinery for hammer grinding.
Possibly some of our readers may know of such.

(4995) W. T. asks: Can a clear-cut

casting of Babbitt metal be made in a sand mould, and,

if 8o, how can the casting be cleaned without marring or
injuring the design ? Can a clear-cut casting of medal
or coin bronze be made in a sand mould, and, if so, how
can it be cleaned without marring or injuring the design?
Can such bronze be melted in a forge, and does it melt as
eagily as iron ? A. Clean-cut or smooth castings cannot
be made in sand. Babbitt and type metal can be cast in
metal moulds clean and bright. Medal bronze of copper
and tin alloy can be melted in a forge fire in a black lead
or Hessian crucible to the extent of two or three pounds
very easily, by banking the fire by placing bricks around
it. It melts much easier than iron. Byusingfine mould-
ing sand, such as used by brass founders, a fair casting
may be made in moulds of medallion work that can be
finished with but little work.

(4996) A Printer asks: Will you kindly
tell how engraving and plate printing is done ? I refer
to that which is seen on statements and calling cards.
A. Plates for plate printing are cut by means of gravers.
The ink, which is very thick, is rubbed into the grooves
or lines made by the graver. Any surplus ink that re-
mains on the plate is removed by a cloth. The printing
is effected in a roller press by pressing the paper into
the inked lines.

(4997) S. B. asks: Will you please tell
me how they make calcium lights burn that they use in
the theater, and how much they cost? A. A calcium
lamp costs about ten dollars. The light is produced by
directing a jet of hydrogen or of coal gas and a jet of
oxygen gas against astick of lime. The lime is thus
heated very hot and becomes luminous.

(4998) F. 8. K. writes: 1. I should like
to ask whether there will be an archeological exhibit at
Chicago, especially of Grecian, Roman, and Babylonian
carving. A. We have not yet received the lists of the
Columbian exhibit. 2. How much is the pressure caused
by water freezing ? A. Water exerts an immense force
by freezing when confined in an unyielding vessel, prob-
ably many thousand pounds per square inch. It hasburst
bombshells when plugged full of water. 3. Would a
greater quantity of water cause greater pressure ? A.
The pressure per square inch would be increased with the
increase in volume in an unyielding vessel. 4. How could
I make a simple instrument for measuring the humidity
of the atmosphere ? A. The simplest hygrometer is a
strip of strong paper, 34 inch wide, fastened at the top of
a ‘plastered wall or on a strip of wood, with a small
weight hung at the bottom to keep the paper straight. It
will expand and contract with the changes in the atmo-
spheric moisture. A piece of catgut, a few inches long,
hung with a weight to keep it straight, and a pointer at-
tached, has a large range of motion, due to change of
moisture in the air.

(4999) G. C. asks: Are lightning rods
of any use in protecting a building during an electrical
storm ? If so, how many are needed on a building 36 by
72; 80 feet high? How are they to be put on? Are
they manufactured or for sale in any of our Western
cities, and if so, by whom ? A. Lightning rods are of
use. Itrequires a rod to every 225 square feet, or to
every area 15 feet square. They may be nailed directly
to the building if the rods are made of strips of copper.
The points should be about 5 or 6 feet above the roof.
We presume almost any desler in electrical suppfies in

your State could furnish you with lightningrods. We
advise you, however, to have your lightning rods put up
by some one who understands the business. The rod is
of no value unless it has a good ground connection.

(5000) P. C. W., H. N. G. and othersask
how to make cheap filters. A. We give two forms of in-
expensive filters, both taken from our new Cyclopedia
of Reéceipts, Notes and Queries. To make a filter with a
wine barrel, procure a piece of fine brass wire cloth of a
size sufficient to make a par-
tition across the barrel. Sup-
port this wire cloth witha
coarser wire cloth under it
and also a light frame of oak,
to keep the wire cloth from
sagging. Fill in upon the
wire cloth about three inches
in depth of clear sharp sand,
then two inches of charcoal
broken finely, but no dust.
Then on the charcoal four
inches of clear, sharp sand.
Fill up the barrel with water and draw from the bottom.
Anotheryform of filter using stone pots is given below; of

course two barrels may be
substituted for the stone pots
if desired. Use two stone pots
or jars, asshown in the accom-
panying engraving, the bottom
one being a water jar with side
~ hole, if it can be procured, other-
wise, if no faucet can be used,
the top jar can be removed to
enable the water to be dipped
out. The top jar must havea
hole drilled or broken in the
bottom, and a small flower pot
saucer inverted over the hole.
Then fill in a layer of sharp clean sand, rather coarse, a
layer of finer, sand, a layer of pulverized charcoal, with
dust blown out, then a layer of sand, thewholeoccupying
one-third of the jar.

(5001) W. F. C. asks: What is the ex-
pansion of railroad bar iron per foot for each degree
Fahrenheit ? I mean when exposed to the heat of heat
the sun. A. The expansion of ordinary bar iron between
the temperatures of 82° and 572° is 00000826 of an inch
per foot for each degree of heat Fahrenheit. The greatest
range of temperature in rails through the year inyour
climate is about 90°, amounting to a change in length for
100 feet of 07434 of an inch, or nearly 714 inches to a
thousand feet. The extreme difference for a 30 foot rail
i8 0223 of aninch. Rails laid at mean temperature of 60°
require 0°148 of an inch space for 30 foot rails. In ordi-
nary practice a % inch gauge is used in summer.

(5002) F. P.—The following prepara-
tion is used to render starched goods pliable : Take of
white wax 1 ounce, spermaceti 2 ounces, melt them to-
gether with a gentle heat. When you have prepared a
sufficient amount of starch, in the usual way, for a dozen
pieces, put into it a piece of the polish about the size of a
large pea, using more or less according to large or small
washings. Or thick gum solution (made by pouring boil-
ing water upon gum acabic) may be used. One table-
spoonful to a pint of starch gives clothes a beautiful
gloss. Leclanche battery prism is composed of "40 parts
granulated manganese dioxide, 52 parts granulated car-
bon, 5 parts gum shellac, 3 parts potassium bisulphate.
Mix, heat to 212° Fah., and compress in moulds under a
pressure of two tons, or press with moderate pressure in
the porous cells.

(5003) P.J. L. says: I would like to
know if there is any way of Killing the odor of kerosene.
That is to add something to it so that there will be no
smell of the oil or what is added. Also how to make
camphor oil cheaply. A. The odor of kerosene may be
modified, if not entirely destroyed, by using the follow-
ing following formula : Mix chloride of lime with petro-
leum in the proportion of three ounces for each gallon of
the liquid to be purified. It is then introduced into a
cask. Some muriatic acid is added and the mixture is
well agitated, so as to bring the whole of the liquid into
intimate contact with the chlorine gas. Finally the pe-
troleum is passed into another vessel containing slaked
lime, which absorbs the free chlorine and leaves the oil
sufficiently deodorized and purified. Camphor oil is
made by allowing the crude camphor to remain packed
loosely over a wire grating, so that the oil may drain out.
This method, which is crude and wasteful, is gradually
giving place to hydraulic pressure.

(5004) C. W. H. asks: In what country
was tempered copper found? What century was it
supposed tohave been done ? Isit a factthat we have
no tools now that will make'an impression on said cop-
per ? Where can I get a history on such a subject ? A.
The so-called tempered copper tools are supposed to be of
Egyptian or Hindoo origin, and were an alloy of copper
and tin. Supposed to have been of the bronze age, one
to'two thousand years before the Christian era. The
same kind of tools can be made now; they are inferior to
steel, which will cut the copper. There is no special his-
tory. They are only alluded to in works on ancient Egypt.

(5005) H. E. N. asks: Will you please
give me a receipt for a mucilage for mounting plants in
a herbarium? Was there ever a book published giving
the flora of Nebraska ? If so, give name of publishers
and price. A. Glycerine, 414 parts ; soft soap, 414 parts;
dissolvellg parts salicylic’acid in 30 parts alcohol. Shake
thoroughly, and add to a mucilage made of 13914 parts
gum arabicand about 270 parts water. This mucilage
remains elastic when dried, and does not have a tendency
to crack. Make up formula, using parts by weight.
Write to the State botanist of Nebraska for information
in regard to the flora of the State.

(5006) C. F. writes: I have a Climax
burnisher which I purchased about three years ago.
Scratches appearing on the burnishing iron are generally
removed with finest emery cloth. I have frequently had
occasion to apply this remedy with invariable satisfactory
result. A short time ago, however, the steel surface of
the burnishing iron seems to have become soft, and re-
fuses to work without profuse scratches. I succeed in
removing them and in polishing the surface again, but
every trial at burpishing £lA the ingtrument with
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scratches. Iam positive that the fault is not with the
photographs, as these burnish perfectly well with any
other burnisher. Do you think that the softened steel is
the cause of the trouble, and if so, how can I reharden
it? A. Burnishing rolls are usually made of steel hard-
ened or of chilled cast iron. In either case the repolish-
ing of the surface would not make them soft. 1t may be
possible the roll you have is case-hardened iron, which
has only a thin hard skin, which when polished off leaves
a soft surface. We advise you to address the makers of
the burnisher.

(5007) G. M. S. ask how to melt gold and
copper, and if an ordinary bellows will produce enough
heat. Ihave a crucible and bellows, but when I tried to
melt it I could not do it. Isthere any chemical or any-
thing I should putin it to keep it from oxidizing ? A.
You can melt a small quantity of gold or copper (1 pound)
in any blacksmith forge by building a fire pot of loose
brick to hold the fire close to the crucible. Use borax
in the crucible to protect the metal.

(5008) W. K. writes: I have been ex-
perimenting considerably with primary batteries, and
have experienced the usual quantum of disappointment
and vexation with all of them. Have finally settled
down to the Fuller as being on the whole as satisfactory
as any, all things considered. I find that by placing in
the porous cups one or two strips of zinc, the efticiency of
the battery is vastly increased. I use two plates of car-
bon in each cell, 3 inches by 7 inches. Would it not be
better to use in this battery cylinders of zinc, about the
height of the porous cell, instead of the usual short cone
or lump. I find that the strips of zinc keep well amal-
gamated. Would it be advantageous to further increase
the carbon surface? A. In some forms of Fuller battery
cylinders of zinc are used instead of conical pieces, but
there is more or less waste in the use of pieces of this
form. An increase of carbon surface adds to the de-
polarizing power of the battery.

(5009) J. K.says: 1. I wish to know what
oil is best for fine leather shoes. Is castor oilgood or in-
jurious ? Will oil keep rubber boots from cracking, and
what kind ? A. There is nothing better for softening
shoe leather than neat’s foot oil. Castor oil is much used,
but is not the best. A verylittle neat’s foot oil on rubber
boots will soften the surface and make them less liable
to crack. 2. Why do water pipes rarcly burst when
frozen under ground ? A. Pipes partially protected in
the ground freeze very slowly, which allows the water to
move along the central line of the pipe and relieve the
presgure, when the ice forming on the ingide of the pipe
can expand toward the center. If, even then, the pipe
becomes frozen solid at two points, some distance apart,
the intervening water upon freezing will burst the pipe.
3. What speed had a gang in a marble sawmill ought to
run to do the best and most work ? A. About 200 feet
per minute. 4. In the marble quarry I work in there is
a great pressure to the stone closing in on the drills of
channeling machines and sometimes spoiling many dollars
worth of marble. Can you give the cause ? A. There is
a constant compression in the rock crust of the earth,
caused by the shrinkage of the earth through loss of heat
—the same cause that has wrinkled its surface into hills
and mountains, and caused even your marble quarries to
become tilted in their stratified layers. When a channel
is cut in the process, as with the channeling machine,
where the drills cut a ‘close-fitting channel, the pressure
is relieved and the walls of the channel close in, although
notenough to be readily seen, which can be measured and
amounts to enough movement to pinch the gang drills.

(5010) M. & Son ask: 1. How to con-
struct a cupola to melt about 200 pounds of castiron, and
what is put in castiron to helpmeltit ? A. A cupolato
melt 200 pounds of iron should be about 24 inches ex-
ternal diameter, with a fire brick lining about 3 inches
thick. Itshould be about 4 feet high. Cupolas of this
size are generally suspended on trunnions, so that they
can be turned down into a horizontal position for clean-
ing, etc. The bottom of the cupola should be hinged, so
as to permit of dumping the contents. There should be
a spout below the discharge opening, and upon each side
of the cupola, about 10 or 12 inches above the bottom,
there should be openings for receiving the blast pipes.
We advise you to purchase a work on founding. We
recommend “Founding of Metals,” by E. Kirk, price
$2.50; “Casting and Founding,” by R. E. Spretzson,
price $6; ‘ Practical Iron Founding,’’ price $1.50; “Iron
and Steel Founding,” by C. Wylie, price $2. Sometimes
a little limestone or some oyster shells may be added to
the coal and iron, to advantage, as a flux. This is gene-
rally done after the first charge. 2. How to construct a
cupola to melt 200 pounds of wrought iron, and what is
put in wrought iron to help melt it? A. Wrought iron
cannot be melted and poured like cast iron. 3. What is
the book to get on the manufacture of iron and steel ?
A. “Principles of the Manufacture of Iron and Steel,”
by I. L. Bell, price $8; ¢ Chemistry of Iron and Steel
Making,” by W. M. Williams, price by mail $3.

(5011) E. B. C. writes: Does not a re-
ducing valve always effect a waste of power ? I havea
boiler at 80 pounds and require to use a part of the steam
at 40 pounds only. If I putin a reducing valve, do I not
practically waste half the power of the steam so used ? I
have been told by severalengineers, in whom I have con-
fidence, that the waste under these conditions is very
small—nothing like half ; but it seems to me they are
wrong. Substitute for the reducing valve an engine
working on 80 pounds, with 40 pounds back pressure, and
itwould seem that a net gain equal to the work of theen-
gine on 40 pounds should result. A. Either condition
that you name is a most wasteful practice. If you have
no use for the exhaust, make a reducing valve of the cut-
off and use the whole boiler pressure on the piston for the
shortest part of the stroke that will do the work. If you
require as a necessity steam at half the boiler pressure
for other purposes than power, it is proper to use a re-
ducing valve for that purpose only, as where elevators
have to be run with high pressure and the heating of
buildings at low pressure. The running of engines with
back pressure is also wasteful, only excepting that the
exhaust steam can be used for its full value for heating or
other purposes.

(5012) J. G.—You will improve the tin
flux by adding 10 per cent of sal ammoniac to the muriate
of zine, Cover the gurface of the tin with palm oil. You
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can also make tin more fluid by adding 5 per cent of bis- | Cradle, J. W. C. MCCUPAY...ecruveuriuesisireennennns 496,531 | Measuring and drawing tool, L. O. Allred.......... 496,714 | Valve, pressure regulating, A. Heithecker..
J . . . Crane, e]ectrlcally operated ‘overhead travellng Measuring instrument, electrxcal "E. Weston... ... 496,500 Valve, steam, W. Franks ;
muth. We have no books on this subject. le\]ﬁ; Eagl%ﬁgmw Mo \ 496,427 Meavs‘;:arsltng instruments, shunt for electrical, K. 496‘501 ‘gagglrilzer F.C.H
. + 1.4 | Crane, magnetic, W. H, MOrgal.........oooeeuven.. 496,432 1  WEBLOD. . eieuiin.iitiieiieiisenereniesnsenennens 3 aparizer

(5013) R. P. J. says: I have a 15 llght (érane' ov;erhea;l’fﬁax}a]mg T. R. 4 ﬁedliﬂnal ciampé)sltlgn, 0. L. M}ll%.ﬁ ...... doid 4%,6% Mathews
B . . i . : o s rane, pillar, W. H. MOTZaN .. .. .cueeuerreenneeonsns etal wheel and making same. ettendorf. 496,6: Varnish, making, G. H. Smith..
incandescent dy Namo w hich I am running with windmill | Grote®sna frait drier, combined, W. Crawford. 496,819 | Metallic finishing plate, W. S. Grafton et al........ 406478 | Vegetable or utllgat cuttesr Nt R. Streeter
power for charging 26 cells storage battery. I have trou- grefme{, ceﬁtr}gfugéal PM& harples . 48(6}.?%? Metle)zr Sgie Ellectgxc meter. Grain meter. Velﬁlcle brake, automatic, J. N. Schwale

s o J S ultivator, astman . 3 roportional meter. Vehicle gravity brake, W. H. Mo
ble with the heating of Lh(f armature when the speed Cultivator, W . Hewitt 496,605 Mllker cow, J. Nielsen... ... .c.ccevunnes . 496,581 | Vehicle seat bgck G. Wh n:e ...... Tean.
runs above 2700—the required speed. The dynamo is 8111‘%1113 11‘011,hVV tLon'f‘dHt 132-575 Mt ée&Grmdlnﬁ mlll W. Eich 96648 geloc;pege. 3 &V.S dams.

. o . . urling iron heater, . iter cutting machine, ichenauer. elocipede, J. G. Stamp.
Shlf“t W oun.d. Can I remedy the h&atlng by mtrodumng Cut-out, electric, A. Wright.. . 496807 | Mould. See Butter moul ’ Vendnll)g cabinet, street . Mill
resistance ,into the shunt by arranging an automatic Cut,fi‘eﬁ- E%]ee Bollt 315 rfe)dband el tary cutt t?lle Motion, mechanism for convertmg F. W. Kre- %6 \‘f,emﬂng machine, H. D. Hinckley,
switch, to act when the speed exceeds 2,700 revolutions. or meat cuttor cutter. € i pioyi viﬂ?{ﬁ‘éo’ff‘“’é‘é‘ée #PJE;’;"?&E‘?&& h
If this will not answer, please make any suggestions that | Detector. See Hot box detector. Ventilator, J. B. Hyzer...............coiuieieeinnn
. . . Distilling apparatus, automatic, E. Ruud er. .4 Vessels, stop ing device 496,700

you think will help me. A. You can probably remedy | Diving armor, A. Hemenger.. Moving granular materials, process of and appa- Violin. Slopton
the heating by the method proposed. The only alterna- | Draught equalizer, A. Prestor ratus for, J. P. Griscom..........cceuue . 496,684 | Vise, W. J Walker

L. v, . . Dredging apparatus, J. B Quinn Musical instrument, R. Eisenmann, . 496,402 | Voltmeter, A. H.
tive is to provide means for securing a closer regulation Drllllxlnlg(r1 devices, fidating support for, A. Fair- 196129 §a1} Ww. 1I]rI Tutt] ile"'(?}"}(l' ..... dor i%%,g?g% W agon bed h

B . . . . chi 3 ail machine, wire, exander. . vidge.
of the windmill or opening the circuit of the dynamo. Dye, blue, O. Nastvogei. 435 | Nippers, cutting, S, Ta f ............ . 496,584 Wﬂgo'ng boc
e | DY €, tetrazo, Bammann & Ulrich X Oil drip pan, F. B, Flynn.......c..c..ccooiiiiiiiaina. 496,403 | Wagon jack and wrench, combine
— T Dyglalxlnos or motors, friction coupling for, E. 96710 0il orotlher hqﬁ'dss gnder pressure. apparatus for 196151 Washing machine, E. Blanchard.
omson A chumm
TO INVENTORS, Electric alarm, H. F. Ko 436,690 | Oven baking, W. Morton. 0683 | W e M o
Electric bunch light, J. Dillon.............coovvveuen 496,474 | PAAIOCK, J. S. PEACOCK. vesrnvunrsrsrennssnnssnseren Watch safety uard’ C. Carmona.

An experience of forty-four years, and the preparation Ele%trlclllght fixtures, attaching device for, G- gan ; i‘g:ee Oil drl pau. Water doset, 5 Moore..........
of more than one hundred thousand applications for pa- eeples an lifter, T. 8. LIGON.....ocuuiursieeeeneeenns Water closet’ ﬂushmg device, M. S. Bramble......
tents at home and abroad, enable us to understand the | Bloctrie Machies. berforaced pole piace. For Paver ssock, %?aggu?}%tre the contin aaee prepa. - oot | Water closets, preservative cover for, H. L
laws and practice on both continents, and to possess un- - dt Tim-mO,t Scrg)élel‘ &dW P&I}e(li i i%.‘iég ration of, D % aseseieiieittaiiiiinienenen 496,814 | water cooler E. D. Nichols.
equaled facilities for procuring patents everywhere. A Elggtrlg llln%fgrs, (;ggtlroslggg an‘tll eO(Illuallzm;z, D. " E[”gloss%%’:ggsiatlreagng Plgle{\ifniann i gvvgtg 1‘}22%3‘;’ 8 é‘ l(')l‘yélﬁjf)i{i}is 4
synopsis of the patent laws of the United 'States and all MASOM. o\ ieieeeiens seerresnonsensensssesnsnsneensns 496,522 | Piano case, W. J. Cordley. .... . . . Wheel. See myw'heel Gnndmg or pollshlng
foreign countries may be had on application, and persons Electrlc motors for opemtlng machinery, utiliz- Picker. See Fruit picker. wheel. Metal wheel.

. X . ing, Hoffmann & Richter............ccoivviiaaae 496,567 | Pickets to wire, device for securing, D. A. Boyle. 49,508 | Wheel, W. S. Foster

contemplating the securing of patents, either at home or | Electric switch, A. Wright........c.ooooioniiiii.s 496,808 | Pipe. See Locomotive exhaust pipe. Tobacco Wheel'center, W. L. Mes .. 496,837
abroad, are invited to write to this office for prices Electrlmtv meters, correcting, Oulton & Edmond- pipe. Wheels to shafts, means for attaching, Percy& *

. : ; : T N O 496,745 | Pipe and tube testlng ap aratus, A. O’Brien . Hitcheock... ... ’ . 496,442
which are low, in accordance with the times and our ex Elecrodos for PHiary or secondary batteries, Pipe coupling, air, J. PR omas, e eee . Whiffletree, N. L. Holmes. . 496,608
tensive facilities for conducting the business. Address manufacture of, R. T. E. Hensel................ 496,517 | Pipe lifter, C. M. Damelson ................. . Window screen, D. P. Guest.... 496,781
MUNN & CO., office SCIENTIFIC AMERICAN, %61 Broad- g}gggi%p‘lasthllf aépp%ar]?tus, 8. C. Catlin. ... 496,507 glpe or hosﬁ Cé)u]lt]{]ll (}’I ‘Winkenwerder. .... 496,468 | window ventilator, M. J. Burke..... 496,

. S. B. Opdyke, JT............ . ipe wrench, Smi BRE.u s iiereananns . i a 3 X
way, New York. Elevator controller, C. B. Johnson., Plges, clean-out for drainage, R. Garvie %53 Eﬁ&'s ‘fﬁéﬂﬁ?}}}g eJ.VH Bﬁ?gﬁfﬁ“‘l ig‘é i
Elliptic spring, E. Cliff.. Planimeter, J. Goodman Wire stretcher, C. D. Moc 496,
s ire stretcher, C. D. Mock........... ,517
End gate, wagon, H. H. Perkins, Panter attachment, check row corn, J B. Jarmm 496,415 | Wire stretcher and holder A. Westmeyer. 496,713
Englne. See Locomotive engine. Steam en- Planter marker, corn, G. E. McCune.. . 496,744 | Wire stretcher, sulky, W. 8. Willia, 496,762
Planter, potato, N. Sturdy 4967707 | Wood atu fyf charring and distilling, B.
INDEX OF INVENTIONS Engiges, !?eanstfgrl- cgnﬁec}t}lnﬁ; stationary ma- 96,568 PlasDtlc'materxal machine for lnouldmg, F. 19639 08 1,{’§£“fed_,f’,,,‘,’,,,,,,a,_,,_,g,,a_ ,,,,,,,, llg’ 496,737
chines to portable ullab....ccoovieeriinee. 496,568 | DAIIML......cccviirriierinreessieeesnnanes . .
quahzer {og]r-hg‘rse I\i[be.]acobson . ig?‘:élé g}ow l‘dJ h&“VV Raw(l) ..... i Wrench.  See Carriage wrench. Pipe wrench
Xtension table, 0! 6,58 ow, side hi umming. Ia—
For which Letters Patent of the f;’“e reglgter, S,’CjHPoutg.htkon i&c:icgss g}ow;; s%lky, S.H. 'I‘ihnsma‘ljl..P..g‘ DESIGNS.
ence gate, wire, J. Patric . ush shearing machine, J. Pea; .
United States were Granted genéller bdeetc%r {en ﬁr(} I 496,580 gocketdsguaz‘dblc Thli bode EIIIIIHI
ertilizer distributer. alloway. ole, adjustable carriage olmes. >
Mav 2. 1893 Filter, K, V. R, Lansffngh 496,614 Preserving farinaceous ﬁmduceﬁs, L. Fro gg%%%%‘_%liﬁm‘_‘?ﬁ'} _________
ire_and waterproo: ress. See Baling press. eese prees. Carpet button, stair, R. H. W arren
ay 2, 1 » Claasen 496,59 press. CGonductor book, L. D. Berger ..

. 496,509 | Printer’s quoin, W, Wickersham. .

Fire escape,
Prmtmg press addressing att:

Fire extinguisher f| Counter, bar-room, R. Ledig..

Dish, covered, M. Red: onR

AND EACH BEARING THAT DATE. lights, J. K. Cowdery 496,682 96,484 ki cur
Fireplace and cooking ramze for cheese making, Propeller, screw J. Cardy 496,812 ?33& b§§ ssvuperk‘]en%dgg
etc., combined, G. M . 496,524 | Propellers, apparatus for revolvmg and elevatlnz File case, R. W. Emerso
[See note at end of list about copies of these patents.] Fishing reel, H. H. b screw, W. H. Th - 496,495 | Furnace, T. Cascaden, Jr.
Floor cleaner. G. W. F. Ruﬁln ............. 496,619 | Pro ortlonal meter, Hawley & Hogan... . Harness loop, M. E. Zelle
Flue base and thimble, comblned J. H. Watt..... 496,626 | Puller. See Bush or weed puller. Ice pick, J. Austice et al.
Flush tank apparatus, S. W.LeWiS..ruren..n . 496,572 Pulp from vegetable substances, making, Deni- Lamp burner, R. T. Barton.
Aging wines, spirits, or other hquors, process of Flywheel, belt H. Emer Y ~~~~~~~ ... 496, son &, Palmer.. 496,400 | Lavatory bracket, R. W. Mi
and apparatus for, T. R. Timby................. 496,759 | Forge, electrlc, G. D.Burton......c.ceeivivnnnnen. . 496,593 | Pump, B. Elmore.. . 496,683 | TLooking-glass frame. M. Reinfe
Air moistening apparatus, F‘ G De Montmore. ... 406,53 | Forge, EIGOtl‘lc, Burton & Angell , 496,775 | Pump, H. F. Herbert...... . 496,653 | Match box, W. W. Hayden
Alarm. See Boiler alarm. Burglar and fire alarm. Frame, H. Schuessler..........ccceevieninnnnnnna,... 496,703 | Pump, vacuum, Fraser & Wilson. . 496,559 | Monument, W. H. Perry
Electric alarm. Thermo mechanical alarm. Fruit case, J.T. Cornforth Puzzleé, Columbian egg, M. Benitez 49,716 | Oil cup, T. R. Hill........
Amalgamator, H. L. Simmons.........cco.cceeuenes 496,670 | Fruit picker, 1. W. Railway, elevated, A, C. Albertsen 496,505 | Radiator, L. R. Blackmore
Armature attachment, W.D.Packard... ........ 496,791 | Fruit pitter, Hall & Chase Railway ferry, J. A. & J. E. Irons.. - 496,831 | Raisin seeder frame, W. S.
Armature dynamo- electric machme, W. Fritsche 496,514 | Funnel and coffee percolator and strainer, com- Railway rails, their joints and chalrs, ‘construct- Seat, V. A. Taylor..: ,,,,,,

bination, G. E. Dudley..

Armature. magnet, ¥. L. Gregory
Furnace, J. Ww. W1lkmsou. .

Autozraphic register, J. Pfe

496,510 ing and assembling, A. H. Emery 496,555 ., E.A.
196,300 106039 Spoon, etc., E. A. Blake.

Spoon, J. J. Freeman..

ifer. A 1 Railway semaf)hore, street, 1.. E. Clawson. {
Automatic safety switch, A. E. H tchms. Furnace boiler for heating houses, ete, G. A. Railway signal, automatic, ‘Daves & Peddle. . 496,473 | Top, G. W. Coon.....
Axlelubricator, Dubrule & Lebel ] L2 496,613 | Railway sthch J. R. Titman............. . 496,624 T'oy bank, C. A. Bailey
Axle, wagon, A. F. Gillet.. ¥ Furnace gas burner, J. S. Rogers......... ... 496,445 | Railway sw1tch street, D. F. Doody.. 496,725 Typewrxter ca.bmet S L. Conde
Baling press, C. B. Sel over.. X Gauge runner attach ment, D (‘. Hobby es 566 | Railways, electric distribution system for, N. W. Vault light lens, J bs.
Baling press binding attachment, A. Wickey.. . 496,628 | Galvanic battery, F. K. Irving................. ... 496,658 P oIy e iiiineiiiaeeeaesiecasesscsns sosnnnne cun 496,533 | yehicle step, A A. P
Banner D. LiOCKE et ieeieieierieieeeriennernaenneenns 496,423 | Galvanic battery element, A. L De Meritens..... 496,743 Recorder See Manual recorder. ’
Battery See Galvanic battery. Games, device for keeplng scores in progressive, Refrigerator crate, J. F. Fugazzi.........coovveeene. 496,644 e
Bearing for lathe spmdles, bs.ll G. HaySe...veenenn 496,828 B R = T O e 496,564 | Register. See Autographic register. Cashregis-
Bed, spring, 0. S. FOSter..........coovozvveyaeiaanien 496,404 | Garment supporter, G. E. Adams.. ... 496,630 ter. Fare register. TRADE MARKS.
Bedtsteads, folding leg for wardrobe, R. M. Hun- 196,829 (Qas burner, reg?ner]a)tlge, ;1‘ Thorp . i%é?g goizlk drllsl clasrgde GnLe Se e Toiien T 496,573
.................................................. 5 xas engine ignitor, e8t.. .. iiiiiines oo 4987 oller. See Shade roller. ree roller.

Berth, sleeping, A. R. T. Woods. . 496 765 { Gas lighter, electrxc. Quinn & Hoffmann ... 496,612 | Rolling machine, A. B. Shippee.............. 96,490, 496,491 ﬁ;‘;’ﬁ&ﬂi’;ﬁei }%r.yltaieubHorse Shoe Company . z
Blcycl(,, C. S. Page...... . Gas.malnn% Winand.......ooeiieiieinnin 496,502 | Rolling machines, blank feeding mechanism for Baking powder, D. S. Thompson.
Bicycle, R. T. Torkelson . 496,803 | Gate. See nd gate Fence gate drill, A. B. Shi pee ................. y- . 496,623 | Bicycles, Eagle Bicycle Manumcmrmg Company.. 22960
Bicycle handle, W. J. Landis. ...l 496.834 | Gear cutting machine, J. WalKer........ «.c.evuuees 4 Roof bracket G. Bltters,:] GTOSSINAIL. v veevneeenenunnnensennnsnnsnnnns 22.921
Bicycie saddle, Moore & Burwe 496,664, 496,665 | Gelatine and glue, apparatus for manufacturmg. Bitters, orange, Les Heritiers de Marie Brizard &
Bicycle stand attachment, J. R. McCurdy.. ....... 496,530 F. A. Wolff. . Roger, M. B. Glotin, Achard & Glotin.......... 22,922
Bicycles,. attaching sprocket wheels to crank- Glass articles hardt et al................ Bleaching powder, United Alkali Company,

shafts of, F. D. Cabl 496,681 Jarskouw.. .. 32,039 to 22,041
Blackboard ¢halk rail, W. 8, Terry . 08 | Glass polishing’ Ruler, parallel, Boilers, steam and hot water. A. Boyce............. !
Blacking machine, automatic boot, Gold separator, A. M. Bai Runnin g gear, W&l‘eﬂSKIOld Brandy, Les Heritiers de Marie Brfzard & Roger,
Blanks by electricity, d.ppa!'atus Grain binder, A Goodyea; Saddle, harness. H. Schmitz. . M. B. Glotin, Achard & Glotin............. 22,92, 22.921

Burton & Angell. . Grain binder, Seiberling & Saddle, riding, F. E. Du Mol Brandy or cordial. cherry, P. N. Heering........ ... 22,923
Bobbin builder, J. Wg Grain meter, rotating, E. Gilford Salt, appara us for the manu Buttons, tie holders, sm’dg, and kmdredjewelry "
Boiler. See Furnace boiler Grinding mli . I Abbe ONSANLO. . cvenrrenseeeannn colla’r, Parks Bros. & Rogers ’ ,899

Grinding or pol1shlng wheel, W Sawmill dog, Hauck & Comstock.

Boiler alarm, G. B. Essex.
Guard. ~ See Burglar guard.

Bmlerls‘ apparatus for m

Canned corn, J, C. Michael & Sons

Pocket guard. Scaffold truss or support for building, de Cashmere, F. Probst & CO.........

nelly .. Watch safety guard. or other purposes, T. Kennedy Chemical substan ag

Bolt or rod cutter, E. que Guitar, J. F. St ratton creen. See WPUGOW screen. cultural, ve%:egfnsa:-‘g.ed;r% sanitary purposes,
Bottling maehmeul G. Watkm Gun, J. H. Bro Seeder, M. 8. Henry................. United Alkal\ Company.. 22,946 to 22,948
BRoutonniere, H. W. Fishel (1) Guns, breech holt for bolt, A. Mauser . elf-closing box, S. . 496,610 | Coal, bituminous, Westmorel pany... 22,955
Box. See Nail box. Self-closing box. Guns manufacture of, J, tL. Brown................ 496, Separator. See Gold separator. Liquid sepa- Coffée, T. H. Messenger & Co. .. | 99'919
Box machine, H. W. Morgan...........o.oovein oous 496, Guns, preumatic safety lock for breech-loadmg, rator. Cotton, chemical composit; ro
Bracelet and whistle, combined, E. W. Streeter.. 496,543 B. D Bar row . 496,589 | Sewing machine feeding mechanism, C. Mal- treéting’ Zellner Bros..... . 22,944
Bracket. See Roof bracket. Halter, L. Staples. . 496,706 ANCT. ceueevtes vt annnanaanes 196,660 Cotton cloth with a_silk finish f, o
Brake. See Car brake Vehicle brake. Vehicle Hand1é for stove lid lifters, etc., G. W. Warner... 496 587 { Shade roller, S. Hartshorn....... § ings, Sharpless Bros.........ccooe. .o.. . 22904

gravity brak Hanger. See Trouserl hanger. Sharpening stones, stand for, A. E. Lamb. 3 Cotton ’fabncs Amoskeag Manufacturing g

grassb elldectrleclt]y, 1vv({rlﬁng.(;ml) Burton., . igg,gg garness }}“ & Doermg ............................ 496,821 | Sheet metal bodies, making spirally cﬂrmgnted ........ et ttirraeainarnrernaseeannn 22,
room holder, Gulich & ump hrey....... X arTow, J.T. Bell...c.....ciieviennniniinnneeecaseeees 4968111 W, EdABE..c.eiiiiieniiiiiiiiiiaeiinneeneeeeaeeee.. 496,601 | Cotton goods. bleached. brown, and printed. G.
Buckle frame, detachable, T. Wand... ... 496,804 Harrow, F.C. Patten Shlps’ bottoms, covering for, J. Cinamon Cotton goodsbleachedbmwn, andprmted G. 2.

Buckles, etc., fastener for. J. M. Lewis. ... 496,421 Harvester tension and take-up device, E. S, Shoe, W. J. Drey...........cceeeeeeininnn Cure, dandruff Columbian Chemical Co
Burglar and fire alarm, Dillman & Seib............. 496,724 |  Brownh...... ..... Shoe, Congress, G. C. Moore. .. 5! Dyes,tuﬂ's produced from logwood, William J.
Burglar guard for protection of bank officials, A. Hat T Westerman Signal. See Railway signal. Matheson & Company... ’

W.Tatt. oo i e 496,492 Hay press, J. F. 'I‘hompson et al.. Signal apparatus, electric, J. W. Lattig............ 496,787 | Fertilizer, plant, J. WebeT. ..ccvuirnrennrennrsanesn.. 5
Burner. See Furnace gas burner. Gas burner. Hay tedder, J. KAYIOTrnevseeenssinirinisieniniiiis 496, Signaling apparatus and system, electrle, J. W, Fish, preserved, J. Pew & Son’.. ..22,906 to 22, '910
Bush or weed puller, J. W. SOADD. .e..eouuvennenss.. 196,452 | Heater. _See (‘urlmg iron heater. Water heater. Lattig. 496,786 | Fowling pieces and other smali firearms, H. Kei-
Butter mould, J. K. Brenneisen. . . 496,635 ] Heater, M. Dew g .................................... 496,401 | Signaling apparatus, electric, S. D. Fleld 496,602 AL rer s eeeresessnennnnennennennennnnsennnnssnosees . 22.965
Button, F. . Hall......................... . 496,408 Heater C. Schellhammer................. . 496,750 | Skid, drainage, E. L. Purrlngton 496.537 Fumace'g or agricultural boilers, caldron, T. Cas~ >
Button detaching device, J. J. Goldman . 496,407 Hermetically sealed bucket, 8. N. Long. . 496,835 | Slate frame, H’ S. Semmel. . 496,798 CAACTL, T nnernnennrennneerenneees U 22,961
Button, reversible head, J. 8. Klebes............... 496,417 | Hinge, spring, H. L. Ferris............... . 496,476 | Smoke consumer. T. Gunnlng 496,479 | Game pla’yed with a board and_pieces of wood or ”
Cablses ete., electrical testing outfit for, E. W, %mgte, tenslog,J H. S}tllgxleénan .. . zgg,g% gower seeddG%elxrtrer &% Scha; iﬁ‘( i Ty 496,515 other suitable meterial, W. Eacrett............. 22,897

€ venson oisting mechanism, H. A. Spencer................ At pinner and twister for s ete., up, J.J H.
(,ahpers. Deam. A Barker.. oIl 496619 | Hook. ‘See Trolling hook, Halr, pre aratlon to remove superfluous, A. E, o3
Camera‘shutter, A. Entwistie ... 496512 | Hop extract making, O. Schweissinger............ 496752 | Sponge moistener, J. 8. McClung... "
Can filler, S. B. Parker.. ... 496,617 ' Horseshoe, A. B. TLACY e . veeeernnnanas . 496,760 Sprmg See Elliptlc spring. pany 962
Can opener, W. L Scoviile. . 496,448 | Hot box detector, Kerr & Hardman. . 496,659 ?rmz setting machine, E. Cl)ﬂ‘ Kerosene, H. W. Peabody & Co. '951
Car brake, J.F.Class........ ....... . 496,600 | Hub, vehicle, M. B. Southerland . 496,704 | Stanchion, Angell & Winn.. Lard and its substitutes, W.J.Wilcox Lard and
Car brake mechamsm F.L.Clark.. . 496,815 Hydrocarbon burner tank, J. H. Ma . 496,661 | Steam engine, A. Knudsen....... Refining Company S 22,911
Car brake slack adjuster, H. Hmckley ... 496,606 | Hygrienic device, J. F. Corker 496,816 | Stitching machine, staple, Bradle Lead, including dry. mixed in oil, and mixed in oil
Car brake slack take-up, H. Hmckley. . 496,607 | Ice tongs, S. A. Harness....... 496,649 | Stone planer, C. Biganess..... wiith colors, wh’ 1{3, Walker Paint Company..... 22,956

. 496,810 Indlcator See Cash indicator.
496,516 %ot moulds, construction of, C. Hodgson 496,736 | Straw stacker attachment G. B
aler, J Chesebro. Street roller, R. C. Pope.
496,493 lnsulator, telegraph wire, . Structural iron form,
496,494 | Iron. See Curling iron. Sulky, A. V. Whiteman.
496,672 | Ironing table and washing machine, ¢ Surglcal instrument, F. ho!
496,424 W. Hilton... 4 Suspensory appliance, S. L. Polock
496,499 | Jack. See Wag Switch, See Automatic safety switch.

Car coupling, D. L. Barnes. . Stove, heating, D. O. McManis.
Car coupling, G. A. Haslup..
Car coupling, J. Rawles.....
Car coupling, Teeguarden &
Car coupling, W. R. Teeguarden et
Car, dumpmg, W. A. Thacher.
Car fender, G. Lowe..
Car grip, cable. D. E.

quueur creme de cacao-chouao a la vanille, Les
Heritiers de Marie Brizard & Roger, M
Glotin, Achard & Glotin..

Meat ex tract, R. Crowell, Jr..

Metal, 1eaf or powder, L. Smegelberger

Mineral waters, ¥. Woor

Molasses, H. T. Cottam & Com ny

Newspapers, Army and Navy Reglster Publishing

Car window, F. Swanson . 496,454 | Jewelry, J. L. Remlmger . 496,796 switch. Railway switch. Company
Car windows, dust and Journal ‘bearing, J. N. Kailo 496,482 | Switch og)eratmg device, B, Bartelmes............ 496,715 | 0], olive, J. L “Duret & Co..
- 8. B. Allison....... 496,767 | Kettles, machme for and process of manufactur- Table. See Extension table. Ironmlz table. 0il, resin, S. p Shotter Company.
Cars, curtain rod for sle s 496,621 ing, F. Olejn 496,439 | Tap head, self-acting, 8. D. Leland. - 496,420 | Ointment for beautifying the sk pet_
Cars, gas engine motor for, D. Best.. 496,717 | Knife.” See Cf Oppmg knife. Tea or coifee pot handle, M. Stmnskﬁ 496,583 ZRIE. . eeeverenereunassieennstunntennaeinaeeenaeen 22,935
Carbon dioxide, process of and apparatus f Knife, . W, L ... 496,521 | Telegraph instrument, printing, A. erschmg 496,549 | perfumes, sachet powders, compiexion pre i
covering, W. Walker... .. ..ooveeeeeen coneeennsen 496,546 Knob attachment Magney&Cate . 496,576 | Telegraphy, vibratory, S. D. Fiel . 4 tions, toilet soaps, and tooth washes, Stark
Carbonating liquids, atomizing head for, D. Label. W. A. Due: . 496,554 | Thermo-mechanical alarm, P. Krumscheid Medicine Company. N
MUCIIET s e e eeeeeerseennrsreinsarensesennesnnnes Labyrinth, 6. G\lt ... 496,604 | Thermometer, J, J, Hicks......... Phonographs Edison
Carpet stretcher L. E. Ehrgott Lamp central draught ‘'W.'C.'Homan ... 496,657 | Thill coupling, C. A. Buffingto .. pany... ’
Carriage wrench, Byler & ZoOK.....ccovviiiniiininns 96.595 | Lamp, electric arc, F. Hansen............ ... 496,409 | Thrashing machine band cutter and feeder, W. Preparations for
Case. See Fruit case. Lamp, electricare, J. F & S. J. Sanders... ... 496,702 N. RUIDELY...oeeueniiinntiiiiiiaaiieiiaaess Medicine Company.
Cash'indicator and recorder, H.C. Pritchard...... 496,795 | Lamp electrode, arc,J.F. & S.J. Sanders. ... 496,701 | Thrashing machine band cutter and feeder, F. J. Rails, switches, metal ¢
Cash register and drawer W. H. T'hompson.. . 1965585 | Lamp extinguisher, E. Goodrlch ...... ... 496,646 Wood ...ovieiiiiiiiiiiiiiinees W. Hunt Company..
Cash register, check, T. H. Bergh........... 496,632 | Lamp hghtmg device, E 'R. Michael ... 496,662 | Tile fastener, A. M. Strusholm.. Remedies, certain named L. A. B. Street &
Caster axle and wheel, A. C. Sanford.......... ... 496620 | Lamp, spraf' . Shedlock............... ... 49450 | Tile or brick machine, E. M. Freese. . Remedies, dermal, J. PObl.couiireneeennnnnn X
Chain, driving and cutting, Muehlig & Slade.... . 496,529 Lantern ho der, signal, F. K. Wright... ... 496,479 | Tin or terne plates. apparatus used in the manu- Remedy and tonic, headache B. A. Butts.......... 2.
Chainlinks, machme for making, J. W. Bowen.... 496,773 | Last, C. H. Josselyn ... 496,785 facture o H. Rogers....... . 496,487 | Remedy for diseases Of the blood and excretory
Cheese press, J. L. Helmer... ... 496,413 Latch 0. S. Lamherson . 496,570 | Tire, pneumatlc. F. Douglas.. organs, T. W. G 22,930
Chopping %mlfje, J. l\]N Allen. i%, (]g Eﬁe presserv%r Mlif(t 496,697 ’%re pneumazlc (1;11 V. G. é‘a solh ey Salve, E. FL. Ston 22932
Churn, J. ach........ . 496,67 ifter. ee Pan er. ire, pneumatic, Morgan right.. . 5
Cigar wrar}pmg machine, F[< Sgles 48% ﬁg klmhdarmﬂmatl A. Gaul t ]% i C b Eelist igg,gg Tire, self-healing pneumatic, J. R. Morrls,496527 196528 Sewxxlgyrnaehlnes. Whlte Se.wl.n.;.z MachineCOm 22.957
Cigarette forming dev1ce. A5 ¢ T iquid separator, centri uga ellstrom. 3 50405 ,528 | Shoes, school, Giesecke Boot and Shoe Manufac Y
Clamp. See Rock dl'lll clamp. Lock and latch, ¢, R. UhImMAnD.. ... ce.eeenneennnnn 496,497 | Tire, vehicle, W. Langmulr. FETTTTIoNs .. 496,418 Shote“sri%c:lgglng;esyecl.{f..I.Sf).(:\l.:. and ShoeManufac 22,901
Clasp, G. E. Adal 496,629 | Locomotive crane, W H Morgan ... 496,428 | Tire, wheel, F. G. Taylor....... 496,671 | goap and detergents, common, United AlkaliCom-
Clasp, J. F. Chatelller 496,721 | Locomotive, electric, E. M Boynton ... 496,550 | Tobacco pall attachment W. H. A. Godfrey 496,477 DANYvevenernrnnns s ' o 22,942, 22,943
Cleaner. See Floor cleaner. Locomotive engine, D. M. Shively......... ... 496,542 | Tobacco pl[h Bennett..... 496,769 | gt gves and ranges, Art Stove Company........0..0
Clock, alarm, W. E. Porter. ..........cccoveveeennnes 496,667 | Locomotive exhaust pipe,J.B. Hart)gan ... 496,410 | Toy pistol, Tldeman ....... 496.545 | Mag H. C. FiS8her........... T 99018
Cloth dressing or finishing mechanism, A. Brown 496,720 | Locomotive jib crane, W. H. Morgan.. ... 496,430 | Toy savings bank, A. Barton. 496,393 | Ponic, nerve, TP Hoark. 22631
lothes pin, N Baughman a%0.168 Loom, i1 B Hf“}f,“gn et al... - 450480 | Trace carrier, W ‘% Magball .o i%'ﬁg Toys, Alton Manufacturing Company............... 22,900
lothes poun er, . E. gaier oom shuttle. hrens X ransplanter, plan cFarli 3 D ?
Clutch, .}) Moss .. © 496,693 | Loom, swivel, H. Schippers... 496,668 | Trolley, double pole, T. E. Adams 496,631 Wi%e’ brandy. spmts,andlxqueur,Eupont& 22,925
Clutch, J. Walker ..... ... 496,460 Looms, positive shuttle ‘motion for,J. M. Lin- Trolling hook, J. Pepper, Jr.. 496,441  TTcoccornrrerennmaenamemnanees "
8lutch frwttlgn. C. hS l?‘xﬁelJ Sohud . igg,fzigg L scott...... i W “B ..... g e 496,574 %‘rousers lﬁauzer. o .{\?urﬁlan igg.ggg
oin-operated mechanism, cha 96, ozenge machine, | rierley. rousers hanger, . Nash........ 69
Collar, horse, H. H, Shartle. . 496,541 | Lubricant, W. S. LeVer..........ciiiiiiieenieieennns ,742 | Typewriting machine, H. T, . 496,507 | A pr mtted f]‘;'pfv of the s e(i)ﬂg!atltl)ln ange ‘;ltralwl;in;ilgf
gollar l%ort-se, g J. dVVnght 3 496,503 %ugr}cazor GSeI(‘-) ﬁﬂt(?;el ubricator. %ypewrltilil';g mac}h}ne, E‘r % I,i‘ave cens igg,il!) ?&%gg’g?geé’iwewﬂ‘ie%g“}% r::slshe q afryoml\mthls offh cg Tor
ommutator for dynamo-electric machines, E. ubricator, X ypewriting machine owle, X
Thomson y 496,456 | Mail box, house, W. S. Boon . 49,772 | Umbrella, P. R. Wylie........... 96, 25 cents. In ordering please state the name and number

of the patent desired, and remit to Munn & Co.,
Broadway, New York.

. 496,551 | Umbrella, folding, A. Krieghoff.
. 496,518 ] Valve, balanced slide, D, Kiley...
.. 496,733 | Valve, engineer’s brake, F. L. Cla)
. 496,539 | Valve for engines, oscufatmg J. Che
Valve for hydrants and water pipes,

496,761 { Mail pouch deliverer, E. W.
Mail pouch deliverer,. A. Kimber..

. 496, ,757 1 Manual recorder and cash drawer,
496,675 | Marble shooter, J. Reinert.
Marking circular article:

Condenser, F. J. Weiss..
Condensing, refrlgeratmg, and evaporating a,
ratus, surface, E. Theisen...
Conformator, C. H. V.
goolelr Seg W%ter 00011“ Pi li Pi . 496,489 McNeill..
ouplin ee Car coupling. Pipe coupling. Pipe
pr hgse coupling. Thill coupling. 718 | Valve, gas a itta
Cover for frying ans, pot.s, or other eooking Matte from slag, apparatua for sepnratlns. Dro- Valve mechanism !Ol'lll'bl‘ﬂkel. J. T. Ha
utensils, D. D. Davies........ .. 496,820 han & Pearce. cenresanssrenssss $96,828 b Valve operating mechanism, C. Y. Rowland (r,

,552 | Canadian patents may now be obtained by thein-
ventors for any of the inventions named in the fore-
496,680 fomg list, provided they aresimple. at a cost of $40 each.
f complicated the cost will be a little more. For full
instructions address Munn & Co,, 361 Broadway, New
11,328} York., Other foreign patents may also be obtained.
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W dvertisements.

ORDINARY RATES.

Inside Page. each insertion - = 73 cents a line
Back Page. each insertion - = = = $1.00 a line

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

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

¢ Btar” I Screw Culs
Foot Lathe ting Aute—
Swings matic Cross
9x25 in. A Feed, etc.
Scroll Saws, H Cltnlogue
Circular Free
Saws.Tathed of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co. 695 Water St., Seneca Falls. .Y.

The Sebastian-May Co. fse.

IMPROVED SCREW CUTTING

FOOT and LATHES ’\\

POWER

Drill Presses, Chucks, Drills, Dogs J3
and Machinists’ and Amateurs’
Outfits. Lathes on Trial. Cata-
logues mailed on application.
165 to 167 Highland Ave.
SIDNEY, OHIO.

GENERAL MACHINERY ror “‘>
Mining, TUNNELING,”

RAND DRILLCo 23 Park PLack New YorKW &,

I( b HOUSE AND COLD ROOM.—BY
R. G. Hatfleld. With directions for construction. Four
engrevings.  Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 5. Price 10 cents. To be had at this
officeand from all newsdealers.

OiIL WELL SupPLY GO.
F 91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for
ARTESIAN WELLS

for either Gas, Oil, Water,or Mineral Tests,
S\ Boﬂers,ﬁngmes,Plpe Cordage,
Drilling Tools, ete. 1liustrated
catalogue, price lists, and dis-
count sheets on request.

IMPROVED L AT H E s

ENGINE

Also Foot Lathes, Tools and Supplies.
Sehastian Lathe Co.

VGATALUGUES FREE_TO_ANY ADDRESS
m

MODERN
DESIGNS

Catalogue Free
120-122 Qulvert Street
CINCINNATI, O1110.

For Electrical and Ex-
perimental Work.
For Gunsmiths & Tool
Makers. For General

Machine Shop Work.
High Grade Tools;
elegant in design, su-
erior in econstruction. The best foot power
athes made, and quality considered, the
cheapest. Send for catalogue and prices.
W.F. & JOEN BARNES Co., 1999 Ruby St., Rockford,Ill.

MODEL #O@==* WORK.

Estimates given for the manufacture, in quantities, of
any article in metal or wood. Coin operated slot ma-
chines a specialty. Send stamp for catalogue. Amer.
Vending Mach. Co., 29 Murray Street, New York.

The AUTOGRAPHIC
REGISTER.

A T.abor-Saving
Business System.

Enforcing Honesty
and Accuracy.

Chicago Autographic Register o
130 E. Monroe Street,
CHICAGO, 1L1..
Send for catalogue & price list.

MECHANICS’ TOOLS.

11 you are interested in Tools as a manufacturer or
amateur, you should have a copy of our new cata-
togue. Our 1892 edition is avery elaborate and com-
plete book of 704 pages, handsomely bound in cloth.
The book will be sent to any part of the world, pre-
paid, on receipt of $1.00, and the money thus paid
will be refunded with the first purchase amounting
10 $10.00 or over. Every manufacturer and amateur
should have this catalogue, even if they donot in-
tend buying their Tools and Supplies of us.
MONTGOMERY & CO,, Fine 'l‘onls

105 Fulton Street, New York City, N. Y.

CALDWELL IMPROVED

CHARTER GAS ENGINES'.

GASOLINE FROM NODELICATE PARTS.

TANK LOWER THAN ENGINE
T AND OUTSIDE OF BUILDING (F DESIRED

HW.CALDWELL & SON. &%

WASHINGTON & UNION ST'S, GHICAGO, 1LLS.

BEATTY

Organs, 27 stops $22. Pianoes, 5160
Catal. free. Dan’l F. Beatty, Wash’ton,

For STEAM, \WATER.

REET"

8 All work Guaranteed.

Treasurer’s
O

}7., KlﬁBY ST

CHAPMAN VALVE MANUFACTURING COMPANY,

MANUFACTURERS OF

Valves and G ates
GAS, AMMONIA,
G ATE FIRE HYDRANTS,

We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds
Pressure and UE wards.
Genernl Ofice and Wm'ks, INDIAN ORCHARD, MASS,

Send for Girculars and Prices. _&1

OIL, ACID, Etc.; also

Chicago

Oiga20l 24 WEST LAKE STREET.

SPECIAL NOTICE!

Two handsome photo-engraved display sheets
entitled,
“Recent Improvements in Air Com pressors,
“Recent Improvements in Rock Drills,”
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.

INGERSOLL-SERGEANT DRILL Co.

Havemeyer Bldg., Cortlandt St., New Ym‘k U.S.A.

LIGHTNING WELL-SINKING

H :? lllllEJ" MANUFACTURER

yrdaulic, Jetting, Revolving, Arteuhn
Diamond Prog; ctmg’Tools Engm,es Boilexs:
Wind Mills, Pumps, Enoyelnpedln, 1,000
pe engravings, Earth’s Strata, Determi.
b nation quality water;mailed,25¢.

The Ameriean Well Worh,
Aurora, IIls

11 & 13 8. Canal
st., Chieago, ML

General Office

Works and

Dallas, Texah

Rubber Rolls and Wheels.

Power Wringing Machines, Drying and Ventilating
Fans, All styles of Trucks made to order. Catalogues
free. GEORGE P. CLARK,

Box L, Windsor Locks, Conn.

MASON & HAMLIN
SCREW STRINGER

One of the greatest improvementsinthe
history of the Piano Forte.
Keeps the Piano in Tune.
Much More Durable.
Quality of Tone Purer.
8=~ Fully Illustrated Catalogue sent on
application.
Mason & Hamlin Organ & Piano Co.
152 TREMONT ST., BOSTON, MASS.

TRADES UNIONS, THE TENDENCY

of.— By Herbert Spencer. An able paper, pointing out
the great difficulties of dealing with complex social
questions. Contained in SCIENTIFIOC AMERICAN SUP-
PLEMENT, No. 801. Price 10 cents. To be had at this

(£

office and from all newsdeulers.

NICKEL

“ 2
=] =}
g ;’ = AND
5T 2 ELECTRO- PLATING
DO .
gz % ApparatusT ;ng Material.
b o 1)
e £ Hanson & VanWinkle Co.
Eg : g Newark, N. J.
] © 81 LIBERTY ST, N. Y.
8 S 23'S. CANAL STREET,
B CHICAGO.

ELECTRO MOTOR. SIMPLE. HOW TO
make. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advantage by a current derived from a battery, and
whichh would have sutticient power to operate a foot
lathe or any machine requiring not over one man power.
with 11 ﬁgures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 641. Price 10 cents. To be had at
this otfice and from all newsdealers.

ELECTRICAL

? Supplies and Specialties
2 SMALL MOTORS.
SMALL DYNAMOS
Complete Catatlague on applica-
wn.

The Holtzer-Cabot
Electric Co.

94 Franklin Street,
BOSTON, MASS.
Repr%entatlves in every 01t§ to

wholesale TH O M P SO

k1A WILD CHE RR\ PHl)s-
A dehgloulss beverage Ilrn c?ndensed
form. A fortune for live men. For free sam-
e and terms, address THOMPSON MAN (1.
BO 105¢ Fulton Street, Chicago, Ill.,

priNGS (©)

OF EVERY DESCRIPTION
240 & 242 W 29™ ST NEW-YORK

@& ALANSON CARY ¢~ =
ANuFACTURER oF SP
Lo liiif st

For FREE

THE GRIFFIN -MILI:

A perfect pulverizer of all refractory substances by either
the wet or dry process.
than any other Mill,
pulverizing Mill manufactured.

It works better and at less expense
and is conceded to be the only perfect

Illustrated Pamphlet address

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON.

Low Prices.

[N

AND PROSPECTING TAUGHT BY MAIL

Also, MECHANICAL DRAWING,
deats only need know how t0 read and write.

Mechanics, Arithmetic, etc. To begin, stu-

DIPLOMAS Awarded.

Send for FREE Circular to The Correspondence School
of Mines, Scranton, Pa.

ing, etc.,

HYDRO-CARBON BURNER

For Burning Crude Petroleum

under low pressure (Meyer’s patent).
Adapted for all kinds of Iron and Steel
Forging, Tempering and Welding, Anneals
for Burning Sewer Pipe, Heating
Asphalt, Oxidizing Lead,Generating Steam

and an endless variety of special w ork,

Engineers furnished on application
to equip plants with our improved system,
Standard 0il Fuel Burner Co.

FORT PLAIN, NEW YORK.

Steel Type fur Writing Machines,

J.D. MALLONEE, M’f'r, STOCKTON, N. V.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

mxmm OFFICE,
W@m L 3d Floor, Rookery Bldg.
CHICAGO, ILL.:

CENTRIFUGAL FORCE AS APPLIED

to Revolving Machinery.—By G. D. Hiscox. A valuable

paper on the strains to which emery wheels, grindstones,

centritugal Eumps blowers, etc., are subjected. With

tables and lllustramons. Contained in SCIENTIFIC

AMFRICAN SUPPLEMENT, No. 891, Pricell cents. To
be had at this office and from all newsdealers.

GASOLINE ENGINES.

Stationary & Portable

ALL SIZES.
\ Dwarfs in size and
A Giants in Strength.

‘1 Costs only 10 cents a Day

¥/ per . P. to run them, &

scarcely any att.enqon

EVERY ENGINE GUARANTLED
‘Write for particulars

and testimonials.

THE VANDUZEN GAS &

GASOLINE ENGINE CO.,
NCINNATI, O.
paper when you wnte.

EXPERT MODEL MAKING, ™"

J. C. SEYT, Prop. Chicago Model WOl‘kS,CthEEO Ill 179
¥. Madison $t. Write for Catalogue of Model Supplies.

Mention

ANUFACTURERS and INVENTORS
ATTENTION!

‘We are prepared to design, give estimates on, and
manufacture Light Machinery, Electrical A lplmnces,
and Metal Specialties of every description. 80 Mod-
els, Dies, Special Tools and Patterns.

WE ALSO MAKE GEAR CUTTING A SPECIALTY.

GARDNER SEWING MACHINE CO.,
Factory and Main Office, cor. State & Claim Sts., Aurora,
Tl C)nca.%o Office, 247 Monroe 8treet, Chicago, 1
Direct all correspondence to Main Office, Aurora, I1l.

STOW FLEXIBLE SHAFT.

PORTAEBLE DRILLS,
CENTRE GRINDERS.
TAPPING £y REAMING

CHINES FOR Uieiiim
TG SR o cE MakeR S USE,

FLEXIBLE BORING MACHINE S
FOR CARRIAGE MAKERS AND,
BLACKSMITHS USE,

STOWMFC CO. L= ano arLkinos oF TOOL

440 STATE ST § ORCRATE WITH e FLEXIBL

BINGHAMTON N.Y.

THE MODERN MARINE BOILER. —

By A. B. Willits, U.S.N. Description of the principal
features of the boilers of the United States man-of-war
New York, with a plea to inventive minds for the pro-
duction of a tylr])e of boiler which shall do away with the
necessity of the present enormously large and heavy
shells, and present a lighter substitute that will per-
form the duties of both envelope and heating surface
conjointly. Contmned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 870. Price 10 cents. To be had at this
office and from all newsdealers.

INVENTED AND
MANUFACTURED
Y T

DRILL GCHUCKS.

e No. 5. Berlin, Germany. Sellg,

Write “THE PRATT CHUCK CO.” Cla;
free illustrated catalogue of PONI’ (B

U. 8. A,

11e, N. for
bt Ivn\’(, Dk

iLL

% CK~=. showing the only perfect system ever devised for
oldmg and driving drills.

Forelgn Agencies ¢ Ph, Roux et Cle., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom-
Sonnenthal & Co., 85 Queen Victoria Street, London, E. C., England

THE “GOLUMBIR”
CRUDE OIL BURNER and AIR INJECTOR

©

MANUFACTURED BY

SHIPMAN ENGINE MANUF’G CO., Rochester, N. Y,

© 1893 SCIENTIFIC AMERICAN, INC.

Electric Telephones
SOLD OUTRIGHT.

Hundreds in successf&l daily use.
Guaranteed to be the best on the market.
See illustration in SCIENTIFIC AMERICAN
of January 10, 1880, pages 15 and 21.

0=~ Send 2¢. stamp for circular and prices.

T. G. ELLSWORTH,
85 Chambers and 67 Reade Sts.
NEW YORK.

FONDA LATHE TOOL,

%‘hls new and useful tool is in great
emand by Pattern Makers, etc., for
making round rods

. 0f wood. It may be
= ———~—r ——9 held in the hand or
_:A'vsmsuw- = tool post.
Price $3.
Made by

CHANDLER & FARQUHAR,
No. 179 Washington Street, Boston.
» BF" Send for catalogue o f Tools.

ml}/\t‘s T8 sTYLEs

SEND _FOR CATALOGUES
BESTURTEVANT €
BOSTON. MASS. -~

NEW YORK. PHILA. CHICAGO. LONDON

e
St

CATALOGUE FREE TO ANY ADDRESS.

ODELS AND GEAR

T0 BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. Tt goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for the SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a .,arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

For rates see top of first column of this page orad-
dress MUNN & CO., Publishers,

361 Broadway, New York.
t ) THOMA

CANE CONTRIVANCES. — TWENTY-

two illustrations, with brief descriptions, of inventions
relating to walking canes. The photographic cane, the
brazier cane, the camera stand cane, the water colorist’s
cane, the mineralogist’s cane, the stool cane, the drink-
ing cup cane, the chair cane, toilet combination cane,
therevolver cane, the gun cane, the picnic cane,the
cigar lighter cane, the cigarette mould cane, the cixar
holder cane, the candlestick cane, the inkstand cane,
the snuffbox cane, the spvglass cane, the lantern cane,
the match safe cane, the physician’s cane. (‘on%m&d
in SCIENTIFIC AMERICAN SUFPLEMENT,

Price 10 cents. To be had at this office and from all
newsdealers.

WEBER GAS AND GASOLINE ENGINE

Simplest and most economical
engines on earth.

Fully Guaranteed.

A boy starts it, requires only a
few minutes’ attention a day.
Guaranteed cost of running 1 ct
per hour per II. P. Write for
cataloguc Addrces nmwerm

AND FINE GRAY IRON ALSO STEEL

/’—\Z CASTINGS FROM SPECIAL
AS DEVLIN X CO

JTERN
LEHICH AVE X AMERlCAN_SI PHILR

12z

F|NE TlNNlN{;JAP p;\
G AND

A MODERN BATH o .
« « » The Latest and Best.
Quick Self-Heating; or Toilet Cabinet 1

in place of Heater. No bath room
required. Ornamental, inexpensive,
complete, practical. De-

sirable for either city or
town. Send 2c. for cat-
alogue illustrating 18 styles ,
MoselyFoldingBath Tub Co .
181 M, So. Canal $t,, Chlcago, I w42

A A
C A

CG. HOCHSTRASSEL.

All kinds_metal patterns and experimental work a
specialty. No. 84 E. South Market St., Chicago Ill.

i 1‘ .l‘h‘ il mnﬂhul‘h‘

m m

Subscribe for the Scientific

American, No one should be «

without it. Copies should
caveats.

be preserved in files
Fully illustrated
Terms §3 per _
- Trade Marks,
Copyrights,
Designs, etc.

A5V

Handbook and information
concerning Patents sent free of
charge. Oldest bureau for securing Patents in
America, Over 100,000 applicaticns_have been
tiled by MUNN & Co., 361 Broadway, N. Y.
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Founded by Mathew Carey, 1785,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.

8FOur new and Revised Catalogue of Practical and
8cientific Books. 88 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
t(&any one in any part of the world who will furnish his
address.

WORLD'S FAIR'

should inspect the handsome
Registers, Sunshine Recorders,
Anemometers, and other Mete-
orological apparatus on exhibit
in Weather Bureau Building,
from Julien P. Friez,107 E. Ger

St., Baltimore, Md., U.S. A., who
also_manufactures Heliographs
for U.S. Army and State Militias. &

Dixon’s iﬂl_ca
Graphite Paint

Is unaffected by heat, cold,
dampness, rusts or acid va=
pors. Economical and health=
ful. Beautiful as well as dur=
able.

For tin, iron or shingle roofs, iron and
woodenstructuresofallkinds, and wher=
ever a dark=colored paint can be used,
Dixon’s Graphite Paint is unequaled.

> >—>

S T D T T D

Send for circulars and testimonials.

JOS. DIXON CRUCIBLE CO. f|
Jersey City, N. J.

(L= 5 5 o= o o S o

THE STEAMLIAGKET

2]2 FAHR

~BOILS THE WATER

WM BARAGWANATH & SON
46 W.DIVISION ST

SEND FOR GATALOGUE. CHICAGO.

’ MANURE
P s SPREADER

Spreads any and all kinds of
yard and stable manure. Its
chief merit is in the thorough
pulverizing and even distribu-
_ tion, though it will discharge
its 10ad in one-tenth the time
required by hand.

KEMP 8: BURPEE MFG. CO.
Box 66. SYRACUSE, N. Y., U.8. A.

DELANEY’S
Expansion Packings
for Steam, Water & Ammonia §
are best and cheapest. :
DELANEY’S
Metallic Gaskets and
Flanges
make everlasting joints.
H. J. Delaney & Co. Mfrs.
I‘hu-d & Fowler Sts., Mllwaukee, Wis,

BRDADGAST SEED PLANTER

The best machine for sowing
rain, such as Wheat, Oats, Bar-
ey, Corn, Hayseed, etc. Worked
by horse power. An inexperi-
enced boy can manage it. Pa-
tented in United States, Canada,
and Newfoundland.

Patent For Sale.
For terms and particulars, ad-

==l dress g, R. KNIGHT,
Mt. (,nl'mel Fal‘m, St. Jolms, Newfoundland.

ENIGHT’S
PATENT

If you want the best CHUCKS, buy Westcott’
Little Giant Double Grip
Fﬁ-—v‘ Drill Chucks, Little Giant x
Drili Chucks pay
Improved

Oneida Dr.]i

3 Combination -
s d Lathe Chucks, Geared
Combination Lathe Chucks, Plain Universal Lathe
Chucks, Independent Lathe Chucks. Made
Westcott Chuck_ Co., Oneida, N. Y., U, S, A,
Ask for catalogue in English, French, Spanish, or German.

MILLER & VAN WIN
STEEL WIRE AND §TEEL SPRlNGS

Rl mm»\wu ,

‘TEMPERED COMPRESSION SEXTENSION SPRING
A SPECIALT Y

E.
o

2

|0E&WORKSI81’024—BRIDGES BROOKLYN,
wishing to extend his

A MANUFAGTURER business desires to con-

trol a patent covering the right to manufacture some
article entering into Lneral use. Address ABNER T.
YOUNG, 159 La Salle t., Room 18, Chicago, Ill.
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THE ARMSTRONG MACHINES,

For Luttlng() ffand Threading Pipe.
’ For Hand
or Power.
No.1cutsoff
and threads
1 to 3 inch.
No. 2

cuts off and
threads 1to

4inch, Sk
No.3cuts oft

and threads1to 6inch,
" Our aim is to make

' these machines as good as
our Stocks and Dies, which are umversally acknowl«
edged tobe THE BEST. (& Send for catalogue.

THE ARMSTRONG MFC. CO., Bridgeport, Ct.

STATIONARY
and PORTABLE

Model 1892.

~ PETROLEUM MOTORS.

The most Reliable, Compact, and Economical
Motor for all Industrial Purposes.

No Soot, No Smoke, No Coal, No Engineer.
We also manufacture IMPROVED GAS ENGINES.

NO
~ BENZINE

" Portable Oil Engine,
Shipped ready mounted.
¥~ Our Motors will be exhibited at Columbian Exposition, Chicago, Section F, No. 1526.

Send for illustrated Catalogue ’and Price List, Free.

LEIPZIG-EUTRITZSCH (GERMANY).

J. M. GROB & CO., Mfrs.
35 to $I5 Boryat

LIGHTNING PLATER
andplating jewelry,watches
tableware, &c. Plates the
finest of jewelry good as
new, on all kinds of metal
with gold, silver or nickel,
No experience. No capital.
Every house has goods need-
ing plating, Wholesale to
agents $5. Write for circu-
=1ars. JI. E. DELNO &
= Co., Columbus, O,

IN LANTERN PRO-

NEw DEPARTUR jection, by means of the

Incandescent Electric Current,
both alternating and direct, with the

PARAGON ARC LIGHT PROJECTOR.

Send for Catalogueto QUEEN & CO., Phila.

VANDUZEN S3E5" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liguid.

Always in Order, never Clogs nor

10 SIZES.
200to 12000 Gallons per Hour.
Heach. Address

THE VANDUZEN & TIFT CO.

102 to 108 E. Second St., Cincinnati, 0.

Scientific Book (Jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty dif'erent subjects. Will be
mailed free to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway,New York.

CIGAR HOLD

Most wonderful nove]ty of
the day. Takes your picture
while you smoke. Agents
wanted. Sample, terms, etc.,
25 cents. ~Address
Parisian Novelty Co.
60 Cortlandt St., New York.

LINK-BELT MACHINERY co.

CHICAGO.

Link-Belting and Sprocket Wheels

Elevators and Convey ors for hand-
ling Boxes, Barrels, Cereals, Ores,
Ashes, etc.

Manila Rope Transmission Mach’y

Special Mining and Woodworkmg
Machinery.

m——— Shafting, Pulleys, Hangers, Gear-
ing, ete. §F~ Send for Circular “C.?

Inventions and Novelties Develoned.

Manufacturers of Electrxcal Goods. Experidiental
and Repair Work. THE N. Y. ELECTRICAL AND
DEVELOPMENT CO., 251 William Street, New York.

MAJOR'S CEMENT Menns EVERYTHING

15 and 25 cents. At all Druggists or by Mail. Major’ s
Leather (-m(-nt mends everything in leather. 10, 15
and 20c. Major’s Rubber Cement repairs every-
hing in rubber, 15¢. A. MAJORrR’S CEMENT CO., 232
William St., N. Y.

| \/IEWS oF ALL SUBJETS

LOWEST PRICCS GUARANTEED

SEND FOR CATALOGUE

. MANA
88 MADISON STCHICAGO 1L

ANERICAN WATCII T00L €0.

I\

- > Waltham, Mass.

LATEST IMPROVEMENTS,
NEW STYLE.
NEW PRICES.

SELTZATEURS

for home-made Soda Water, etc., $4.50 and up. Family Ice Machme 10 and u; Filters,
$i.25and up. Cookers.$1. L. DER it M P i

RMIGNY, 126 West 25th St., New York.

CITRTA N LECTURES on screw drivers all tell you to sell the Howard-Allard Patent Spiral Screw
] ))

it either—it is a tool made for use, not for ornament alone. That chuck gri
to get your grip on it? VSFlIt{eﬁls for full circulars and prices. $1p5

ORD & BERKELE (CO., 7

)1 iver. Three

not all thereisto
is a great feature. Don’t you want

Sample Al, 0; A2, $1.25; posta%i paid.

CHEAPER THAN WINDMILLS

ALWAYS READY.NO BOILER NO FIRE,NO ENGINEER,NO

LICENSE,NO DANGER, STATIONARY, MARINE AND

PORTABLE ENGINES, FOR BOATS,PUMPS, FAGTORIES ETC.
SMALL SIZES A SPECGIALTY.

SAFETY VAPOR ENGINE Go.

SATalsEue 16 MURRAY ST.NEW YORK.

WANTED—Expert Mechanical Draughtsman who is
thoroughly familiar with Web Presses and Folders.
Give experience and salary expected. Address ( 12,
care Lord & Thomas, Tribune Building, New York.

STEEl TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
B Metal Type Wheels, Dies, etc.
Model and Experime ntal Work.
Small Machinery, Novelties, etc., man-
ufactured by special contract

7 New York StencilWks. 100 Nassau St., N. Y

w AN TE —To manufacture line of Steam Hammers.
Opening for a good man havmg designs

and improvements, State fully what you hav

Address G. E., care *“scientific American,” New York.

Buv Directand Save roocre:.

Allriders saythey cannot see how
wecan doit for the money: $20
buys an elegant Oxford finely fin-
(/= ished and nickel plated Bicycls,
wa.n-anted to be first class, simple
in construction, strong, dun.bln
and acurately fitted, which makes
ridingon our Wheel & pleasure
immud of hu-d work; mterhl wa useisofthe }ughest grmie, euh whoel
sm— anteed. Write to-day for our illustrated FREE caf

EPT.B —MFORD MFG. C0. 338 WABASH AVE- GHIBA(ID-

3 Tht Shimer Cutter Heads g

~ To work Car Sldmg. llloormg Ceil-
ing and Ship Lap; to
Mould Doors, Sash and

Blinds. Cope Heads to

teh,
S'i?nl J. Shimer & Sons,
Centre 5t., Milton, Pa.

7 Chambers btreet, EW YORK.
WlFE SAYS SHE CANKOT SEER HOW
YOU DO IT FOR THE MOXNEY,

|2 Buys a $65.00 L-yrovod Ozford Blngn
Sewing Machine ; perfect workin, .f
able, finely tinished, ndapted to light an hea:x

wor| mt.h a complete set of thelatest im|
ttachme Esc
and agents profits. Send for TALOG!

HFG. CONPANT, DEXTD. 38 CHICAGO, ILLy
gTH 1S $11 To $17 FREE
toexaminein any om(,. Sent any-
where without one cent fn advance.
‘Warranted the best sewing machine
far more liberal than any other kouse ever offered.
" For for full particulars, ots., cut this advertise-

ment out and send to us to-day. dress

years. Bny divect. £rom our fnc
SEWING MAC INE
evor made. Qur terms, conditions and everything
3 Alvah Mfg. Co., Dpt. €291 Chicago,Ill.

WORTHLEY STALL WORKS, 53
Elm St., Boston, Mass., have sold 6000 of his
Patent 35-1b. Slow Feed Oat Mangers. Price,
$£1.60. Examine at World’s Falr and at Van
Ness Co., 50 Warren Street, N. Y. City.

Su USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. [F~ Ask for catalogue.

The CLEVELAND STONE CO,

2d Floor, Wilshire, Cleveland, 0.

TONGS: HOW TO MAKE. —DIREC-

tions for making tongs for the different kinds of work of
the blacksmith. With 25 figures. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 9. Price 10
cents. 1'o be had at this office and from all newsdealers.

STEREOPTICONS.
MAGIC LANTERNS AND

ACCESSORIES,SEND FOR CATALOGUE |

10 CHAS BESELERMAKER2IS CENTRE ST.
NEW YORK :

PERFORATORS OF ALL METALS

For Cotton, Oil and Rice Mills, Su,
‘Works, Mining and Concentrating,
rators, Corn Shellers. and all kinds of Grain Cleaning Machmerf’ Heavy ~teel and Iron
Plates and Cylinders for Screening Ore, Coal, Stone. For Filte:

tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean-
ing and Roasting Machinery. Perforated Tin and Brass.

The Harrington & King Perforating Co., Chicago, and 284 Pearl St., N.Y

éar Houses, Distilleries, Phosphate and Fertilizer
as and Water Works, Elevators Threshers, Sepa-

rs, Strainers, Ventila-

those who use a STUB PEN.
$1.00 per gross.

ASK YOUR STATIONER FOR THEM.
THE ESTERBROOK STEEL PEN CO., 26 John St., New York.

N IDEAL STUB PEN=Esterbrook’s Jackson Stub, No.442
A specially EASY WRITER, a GOOD

INK HOLDER and a DELIGHT to
Price,

PROPOSALS.

U S. ENGINEER OFFICE, NEWPORT,R.I., APRIL
14, 1893.—Sealed proposa]s in tmpllcate will be re-
ceived at this office until 11 A. M May 23, 93 and then
opened, for furnishing and dehvermg 900 barrels of
American Hydraulic Cement; of which, 500 barrels are
to be delivered at Ft. Adams, Newport Harbor, R. L,

and 400 barrels at Dutch Island, Narragansett Bay, T
For all information, aé)ply to W. H. BIXBY, Captam,
Corps of Engmeers,

NOW READYX!

Fourteenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

The unprecedented sale of this work shows conclu-
sively that it is the book of the age for teachers, stu-
dents, experimenters, and all others who desire a general
knowledge of Physics or Natural Philosophy.

In the new matter contained in the last edition will be
found the Scientific Use of the Phonograph, the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optlcal Projection of Opa%{ e Objects, new experiments
in Projection, Iridescent Glass, some points in Photo-
graphy. 1nc]udmg Hand (,ameras. Cane Cameras, etc.;

stems of Electrical Distribution, Electrical Ore Find-
er, Electrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study "of the Stars, and a great deal of
other new matter which will prove of interest to scien=
tific readers.

840 pages, 782 fine cuts, substantially and beautiful%y
bound. Price,in cloth,by mail, 4. Half morocco, $

gF=Send for illustrated circular.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.

Wo0DEN TANKS
St LAANRsGE WATER TAY
P SP T
) spsclxé")c?:ousiﬂn::n E CYPRESSLUMBER'
AR IS A ERS CALDWEL
N2 217 E.MAINST. Louisvi

*“ECONOMY IS WEALTH.”

Canvassers wanted to sell the New Mo-
del Hall Typewriter, Why will
people buy a$100 machine when $30 will
\ purchase a better one? Send for illustrated
N catalogue and terms to County Agents.

Address N. TYPEWRITER CO.
611 Washington Street. Boston, Mass.
Mention Scientific American,

Useful Books!

Manufacturers, Agriculturists, Chemists, Engineers
Mechanics Builders, men of leisure and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects
classified with names of authors. Persons desiring a
copy have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

GATES ROGI( & ORE BREAKER

Capacity up to 200 tonsper hour,

Has produced more ballast, road
metal, and broken more ore than
all other Breake s combined.

Builders of High Grade Mining
Machinery. Send for Catalogues.

FOR RAILROADS
JWATER WORKS:
MILLS , FARMS &c.
' OMPLETE STOCK OF

N

GATES IRON WORKS,
0 C %o.Clinton St., Chicago
136 C, Liberty Street, New York,
237 C, kranklin St., Boston, Masa

WATER JAMES LEFFEL & CO,,

SPRINGFIELD,OHIO,U.8.A.
Send for our fine

large PAMPHLET.w H EELs

A fine 14k gold plated watch
toevery reader of this paper.
Cut thisoutand send it to us
with your full name and aa-
dress, and we will send you
one of these elegant richly
jeweled gold finished watches
by express for examination,
\ andifyou thinkitisequalin

appearance to any 825.00 gold

Y watch, pay our sample price,
$3.50, andit is yours, Wesend
with the watch our guarantee
that you can return it at any
time within one year if not
satisfactory, and’if you sell
or cause the sale of siXx we
willgive you Ove Free. Writo
§ at once as we shall send out
samples for sixty days only.

THE NATIONAL M'F'Q

& IMPORTING CO.,
334 Dearborn Streety
CHICACGO, ILL.

\ES
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“IMPROVEMENT 'THE ORDER OF THE AGE.” 28 [
“Wdvertisements. The Smith P . . :
. e Smith Premier Typewriter
ORDINARY RA'l‘Es. o . X - -
Embodiés the most Progressive Mechanical Principles. 3

Inside Page, each insertion, = 735 cents a line
BackPage,eachinsertion, -« = $1.00 a line

8F For some classes of Advertisements, Special and
Higher rates are required.

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

Victor
Bicycles

Are first in tires and improvements. The ¢
best pneumatic with inner tubes remov-:
ablethrough the rim. If you are going 1
to ride why not ride the best? 4

Victor catalog is yours for the asking. b

Overman Wheel Co., Boston, Washing- ¥4
ton, Denver, San Francxsco A. G. Spalding %
& Bros., Chlcago, New York, Philadelphia, ¥

S A A M B B B A R & A A A A A A AR . a e s o
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~ COLD FORGED PRODUCT.

SI]I' Pointed” Wood Screw.

Patented May 10, July 19, 1887; Oct. 29,1889 ;
Aug. 19, Oct. 21, 1890; April U May 12, 1891;
July 19, 1892.

Its Advantages are »

1. Stronger than a comman screw.

2. Uniform and wide slot.

3. Requires the use ef hut qne bit in hard
wood.

A A Al A s sl sl s s R B A s a s .

YYYYoVTTYYTvYTvTryrTTFTYTYYTYPRY
&
"-"--""""""'

J

4. Inserted easier.
5. Centralized point.
6. Superior holding power.

7. The screw being Cold Forged. instead
of Curt. leaves on its entire surface a
metallic skin.

(& Send forsamplesto

AMERICAN SCREW CO.

PROVIDENCE, R. I.

TEWILMOT & HOBBS MFG COMPANY

ESPECIALLV SOLICET DRDERS FOR STFT AND EXTAA SOFT
BLUE F‘NlSﬁ(HIINEALEDHRFT CKLED =
STRI

2 HOT ROLLED BAND,
AND E STEE
: Gmrnccukmumaur:wmrnwuuwnmm

2 BE M,
usnTNE EEUERATED WHT SURMDE -ﬂ

cOLD ROLLED SHEET AND STRIP STEEL

FOR DIFF‘BULT PE&[!EET}LII:%MFED;ADRAWN WONK. &e,

"L ARGE CONTRACTS SOLIGITED FOR AUTOMATIC, HEAVY &DIFFICULT SHEET METAL
LANKED, STAMPED & DRAWN WORK, TUBES &c. NICKEL & BRASS PLATING,

INNING,JAPANNING & DIE MAKIRG, BRIDGEPORT, QONN
For Power Produced, our

GAS ENGINE

will be found to be the Most Econom-
ical of any Engine made, for running
Fans, Elevators, Printing Presses, Ice
Cream Freezers, Meat Choppers and
Grinders, or any Machinery.

Chicago Water Motor & Fan Co.
99 Lake St., Chicago, Tl

5 seconds winds it.
10 dollars buys it.
Millionaires wear it.

The
Quick=Winding
Waterbury.

It is modern.
It is handsome.
It is accurate.

All jewelers sell it.  $4 to $15. 41

ATENTS!

MESSRS. MUNN & C€O., in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and 'to act as Solicitors of Patents
for Inventors,

In this line of business they have had forty=five 'yem‘s
evverience, and now have rnequaled facilities for the
preparation of Patent Drawings, Specifications, and the
orosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs. Munn
& Co. also attend to the preparation of Caveats, Copy-
rights for Books, Labels, Reissues, Assignments, and
RPports on Infrmgements of Patents. All business in-
rusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of char e, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Ap, ea.ls, Reissues, Infringements
Assignments, Rejected Cases. Hints on the sale o
Patents, etc.

We also send, free of charge, a Synopsis of Foreign Pa~
tent Laws, showmg the cost and method of securing
Patents in all the prineipal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—Nos, 622 and 624 F Street, Pa-
cific Building, near 7th Street, Washington, D, C.

11 the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.
Easiest Running, and Nearly Silent.
All type cleaned in Ten Seconds without Soiling the Hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A.

We have 20 branch offices in the principal cities throughout the United States.

“anBooIn.)

’ No one ever wrote 1 000 Letters an Hour,

that is, unless they first wrote one and then copied the rest on an {

EDISON MIMEOGRAPH

Invented by Thes. A. Edison. For Daily Office Use in duplicating both handwriting and typewriting
90, 00‘1’3“;;:116.1{

Anybody can operate it. Simpie—Compact—Cleanly—Cheap. Endorsed by over
Cmalogues and bamplw of ' ork sent free upon application. ‘V[amlfacturs,d onl by the A
€O, 17 4 K. Bra.nch Ofﬂces 4 Nasszm St N bo Flft

THE FOX SAFETY RAZOR.

(U. 8, Patent 484,116, October 11, 1892.)
Is the finest and most, practical in the
world. Every man his own barber,
Makes shaving a luxury. No anger of ({51
cutting
adjustabl
blade; sile
ver plated frames.

E. LOTIRI?XR
92 & 94 Reade St., "New York,

Aﬁ ENISWANTED ., iNE TOOLS WEvERYSyop,
amoee, C.H.BESLY & CO.

"AND AGENCY. CHICAGO, ILLUS.A:—

KODAK
FILMS.

Qur New Films are giving perfect satisfaction.
They are highly sensitive, and repeated tests
show that they retain this sensitiveness as well

Price K2 by mail, free.
ufuloiiiws swm free.

C;ﬂumblas growiold gracefully.

No other films are so free from
imperfections; none sa uniform; none so reliable.
Qur film daesn’t frilP

Eastman Kodak Co.,
Rochester, N. Y.

— — as glass plates.

Columbxa catalogue. 45 comprehenswe engrav-
ings. The most exhaustive cycling catalogue pub-
lished. Free at Columbia agencies. By mail for
two two-cent stamps. Pope Mfg. Co., Boston,
New York, Chicago, Hartford.

IIPROVE-ENTS PATtNTED 1390 1IN THE U. S., CANADA AND EUROFE.
FIRE-PROOF. Easily applied byanyone. SendforSamples and Descriptive PriceList,
H. W. JOHNS MANUFACTURINC COMPANY,

'W. Johns’ Asbestos Fire and. Water-Proof Sheathing, Building Felt, Steam Packings,
E. Bou%r%overmgs. Liquid Paints, Roof Paints, Roof Cement, Fire-Proof Pamts?"étungs

87 MAIDEN LANE, NEW YORK,

JERSEY CITY, CHICAGO, PHILADELPHIA, BOSTON, ATLANTA, LONDON,

ONA LeveL STRErcH

Always in the Lead.

Free Nustrated Catalogue to any address.
‘Warwick Cycle Mfg. Co., Springfield, Mass.

Wanted 50,000 Sawyers

SAws and Lumbermen to SAws
send us their full address for a copy of Eme
erson’s §%- Book of SA WS, new 1892 edi- A
tion. We are first to introduce NATURAL
GAS for heating and tempering Sa ws with
wonderful ettect upon unprovmg thelr qua-
lity and to hness, enabling
prices, ress EJIERS()N, SMI'I‘H
& CO. (Lunlted). Beaver Falls, Pa.

THE PREMIER CAMERA

IS THE BEST IN MARKET.

Simple of Manipulation.
Plates or Films are used.
The Shutter is always set.

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.
WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER, N. Y.

Computing Figures
mentally is probably the
hardest kind of toil known.
The Comptometer makes it
easy, is twice as quick, in-
sures accuracy an reheves
E all mental and nervousstrain,
Why don’t you get one ?
Write for Pamphlet,

FELT & TARRANT MF@ CO,

52-56 ILLINOIS §T., CHICAGO.

PATENT JACKET KETTLES

lain or Porcelain Lined.

BARROWS-SAVERY CO.,
S. Front & Reed Streets, Philadelphia, Pa.

IT Wills cou\m\gcs YOU OF OUR Asxﬁﬂ/ TO SUPPLY,
Tong‘r PAPER EOR LESS MONEY THAN IT CAN BE 0B- -

Gold and Silver Watches, Blcyeles,
Tricyeles, Guns and Pistols, Carts,
Buggies, Wagons, Carriages Safes,

Sleighs, Harness, Cart Tops,Skids,

Sewlnng:Mne Aeeordeo Organs, Pian Cider Mills,
Cash Drawersy ! Wills® Stoves,” Kettlos Bone Mills,
Letter Pressesy Jnck Screws, Trucks, Anvils, HayCutters,
Press Stands, Copy Books, Vises, Drillsy, Road Plows,

Lawn Mowers,

Coffee Mills, Lathes,
Corn Shellers,

Hand Carts, Forges.

Fanning Mills, Wringers, Engines, Saws, Steel Sinks,

Grain Dumps, Crow Bars, Boilers, Tools, Bit Braces,

Hay, Stock, Elevator, Railroad, Plntform and Connter SCALES.
Send for free Catalogue and see how to save Money.

151 Bo. Jefferson 8t., CHICAGO BCALE CO., Chicago, Il

Benders, DumpCarts,
Serapers Wire Fence,

KING OF THEM ALL.

Page Catalogue Free. Agents Wanted

MONARCH CYCLE Co.

Lake and Halstead Sts., CHICAGU, U.S.A.

Can be used any place, to doany
avnrk, and by any one, No Boil-
3 er! No Fire! NoSteam! No
%\ Ashes! No Gauges! No Engi-

neer! A perfectly safe Motor

Z tor all places and purposes, Cost

N of operation about one cent an

SCIENTIFIC AMERICAN SUPPLE- nour fo eachindicated horse pow-
MENT. Any desired back number of Lh@ SCIENTIFIC éHARTER GAS ‘ENGINE CO.

= S
Econowy, RELIABILITY,

AMERICAN SUPPLEMENT can be had at this office for L
SIMPLICITY, SAFRTY.

10 eents. Also to be had of newsdealers in all parts of

"= " EDISON INCANDESCENT LAMP §

IS THE ONLY INCANDESCENT LAMP LAWFULLY MADE.
All others infringe the Edison Patents, and are counterfeits.

THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST
INFRINCERS HAS BEEN DETERMINED BY THE U. S. CIRCUIT COURT OF
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION,

CGENERAL ELLECTRIC CONMPAINTY.
BRANCH OFFICERS)

P. 0. Box 148. Sterling, J1H.

44 Broad Street ......... . New York. 620 Atlantie Avenue. Boston, Mass
173 and 175 A dams Stree ..Chicago, Ill. | 509 Arch Street . .Philad elphia.

264 West Fo urth Street. ncinnati, O. %9’?’3407 Sibley. StTe St. Paul, M'mn.
Gould Buildlng ....... .Atlanta, Ga. Street N. W. Washington, D.C.
15 First Street........... ... San Francisco. Cal. | Masonic Temple Denver, Colo.

All business outside the United States transacted by Thomson-Houston International Co., 4 Broad St., New York.

© 1893 SCIENTIFIC AMERICAN, INC.

Tht Amrian Dl Tlghone Company

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, January 30, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms :

“The patent itself is for the mechan-
ical structure of an electric telephone to
be used to produce the electrical action
on which the first patent rests. The third
claim is for the use in such instruments
of a diaphragm, made of a plate of iron
or steel, or other material capable of in-
ductive action; the fifth, of a permanent
magnet constructed as described, with a
coil upon the end or ends nearest the
plate; the sixth, of a sounding box as de-
scribed; the seventh, of a speaking or
hearing tube as described for conveying
the sounds: and the eighth, of a perma-
nent magnet and plate combined. The
claim is not for these several things in
and of themselves, but for an electric tel-
ephone in the construction of which these
things or any of them are used.”

This Company also owns Letters Pa-
tent No. 463,569, granted to Emile Ber-
liner, November 17, 1891, for a Combined
Telegraph and Telephone; and controls
Letters Patent No. 474,231, granted to
Thomas A. Edison, May 3, 1892, for a
Speaking Telegraph, which cover funda-
mental inventions and embrace all forms
of microphone transmitters and of car-
bon telephones. ;
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