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THE TRANSPORTATION PROBLEM IN NEW fORK CITY.

We have shown in a preceding issue that the diffi-
culties of the rapid transit question in New York are
caused by the peculiar nature of the site upon which
the city is built—an extended peninsula with a broad
belt of water hemming it on three sides—and that
there would be a prejudice against any scheme of un-
derground transit which would seriously imperil its
success, should it ever be buili. The statistics of the
amount and increase of travel in recent years prove
very clearly that, bad as the crowding on the leading
lines of travel now is, it will rapidly become much
worse. The situation calls for immediate action ; and
unless some means be devised of quickly enlarging the
present carrying capacity of the Brooklyn Bridge, of
the elevated roads, and of the Broadway cable road,
we shall see at no very distant date a veritable dead-
lock on these lines of travel during the morning and
! evening rush to and from the lower city.

The Elevated Roads.—The simmplest and most natu-
ral way to enlarge the capacity of the elevated roads
would be to lay two additional tracks; widening the
existing structure wherever it might be necessary.
The two outer tracks could be utilized for local traffic
and the two inner tracks for the through traffic to Har-
lem and the suburbs heyond. This scheme would in-
volve the four-tracking of the Third and Sixth Avenue
lines, whose carrying capacity is at present the most
heavily taxed. On the Third Avenue line the four-
tracking could be completed without a break from
City Hall Park to the Harlem River; and froin Chat-
ham Square to South Ferry it would be possible, by
reducing the distance between centers of tracks to the
smallest allowable limit, to lay a third track. Ou the
Sixth Avenue line two extra tracks could be laid from
Chambers Street to Harlem, and there would be room
for oneextra track from Cham bers Street to the South
Ferry. At the turns at Third and Fifty-third Streets
the lack of space would necessitate a separation of the
four tracks, twoof themn being carried around the block
and through the next cross street; but this arrange-
ment would present no difficulties in the operation of
the road. With such an extension of the systewm the
elevated roads would. be capable of handling their
traffic with facility and at a greatly accelerated speed.
By utilizing the inside tracks for a swift through ser-
v1ce to the upper city, a large portion of the traffic
'could be picked up at suitably chosen downtown sta-
tions, and carried to the Thirty-fourth Street Ferry,
the Grand Central Station, or to the outlying districts

at or beyond the Harlem River,in one-half the tiie

|

that is now consumed on the journey This would in-|

‘stantly relieve the crowded state of the local traffic:
and the interest on cost of the new construction would
be more than covered by the receipts from the increas-

'ed travel to the upper city which would follow-upon

the opening of so vastly improved a service.

"Such an enlargement of the capacity of the elevated
roads wotlld not only relieve the present overcrowding,
but it would prepare them for the increase of travel
which will result from the completion of the new East
and:North River bridges. These bridges will attract
a considerable portion of the present ferry traffic to
themselves ; they will also earry a large through traf-
fie, which will converge to them from the New Jersey
and Long Island suburbs ; and the bulk of this travel
will be unloaded upon the elevated roads. With their
present equipment they would be quite powerless to
take care of it; but with a separate express line, as
above suggested, they could quickly run these passen-
gers to their downtown destination.

The Broadway Cable Road.—Next in importance to
the elevated roads is the Broad way cable road, which
runs through the main artery of the city’s business
and travel—one of the longest, richest, and most busy
thoroughfares in the world.

The travel upon this road is at all times of the day
heavy, and during the morning and evening *‘rush?”
the overcrowding is even worse than that upon the
elevated system. 1t frequently happens between the
hours of five and six at night that the inside of the
cars and the platforms are so crowded with standing
passengers that it requires brute strength to wedge
one’s way through in order to alight. Ladies form no
[ small percentage of these herded patrons of the road ;

806 and it is a matter of daily oceurrence that lady type-

writers and clerks, who are returning home, wearied
with their day’s work in the city, have to stand on the
3| platform, in such a crowd, often subject to the expos-
| ure of the weather, for a distance of twenty or thirty
blocks !

It is impossible to increase the capacity of this road
by the means suggested for the elevated system. The
existing tracks, as it is, are a serious obstacle to vehicu-
lar traffic ; and the laying down of any more is out of
g2 the question. For the same reason it would be inex-
lpedient to run two or three cars coupled together:

stopping at the crossinzs, they would- seriously inter-
fere with the east and west bound traffic. There is an-
i other means of increasing the capacity of the road,
which, though it is comparatively novel in Amerieca,
would be perfectly feasible. and that is by double-
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accommodation of - the system could be doubled in a
comparatively short time.

The double-deck car is not an experiment : it has
been tested, and is now running on many of the street
lines of European cities. The upper story is a dupli-
cate of the lower story, and it is reached by a winding
stairway at each end of the car, which is provided
with a stout hand rail ; the steps, risers and sides of
the stairs being formed of solid plating. Such a car
will earry upon the same length of wheel base just
double as many passeng ers as the ordinary car.

By placing upon the road a limited number of
double-deck cars and running them during the busi-
est hours of the night and morning traffic, the cable
company would be prepared for all emergencies and
could give its patrons what they pay for, and what at
present more than half of them seldom get—a s. at.

The objection will be urged that the swing of the
cars in rounding the street corners would bLe liable to
throw passengers from the stairways, and to meet this
it would be necessary to snbstitute transition or ease-
went curves for the present sharp and most uncom-
fortable curves ; such, for instance, as exist at the en-
trance to Union Square.

The transition curve comiences with a very small
deflection angle, which increases gradually asthe curve
proceeds. By this means the violent lateral lurch,
which now makes travel hideous at such pointson the
line, is avoided; the car being imperceptibly deflected
from the tangent upon which it has been running.
This alteration, coupled with the insertion of a super-
elevation in the outer rail of 134 or 2 inches, would
enable cars to round these curves with a smoothness
of running which would be a revelation to Broadway
travelers.

The adoption of such cars would necessitate raising
the superstructure of the elevated road some 5 or 6
feet, at such points of crossing as occur at Thirty-
third Street; and the columns would have to be length-
ened by varying amounts for a distance of 500 to 60¢
feet on each side of the crossing, so as to carry the
roads over on an easy grade.

This scheme for the relief of Broadway traffic could
be quickly carried out, and, in view of the immmense re-
lief it would bring, its cost would be moderate. It is
perfectly practicable; and the reserve of carrving
power which it would place at the disposal of the com-
pany would enable them to cope with any possible in-
crease of travel for many years to come.

The Brooklyn Bridge.—Perhaps the most seriously
encumbered line during the busiest hours of travel is
that across the Brooklyn Bridge. Here, more than
anywhere else, some immediate plan of relief is called
for, and it is gratifying to learn that with the opening
of the new terminals, and the doubling of the -present
switching capacity, it will be possible to decrease the
headway between trains from 1}5 minutes to 45 sec-
onds. This will double the capacity of the cable road,
and should go far to relieve the present overcrcwding.
The report of the board of experts, in accordance
with whose suggestions the present improvements are
being carried out, states that *‘if, as is probable, the
headway can be made 40 seconds, the capacity for
four-car trains will be 36,000 per hour,” as against the
present capacity of 16,000, ‘‘and for five-car trains
45,000 per hour, assuming that passengers insist upon
crowding the trains to the extent of 100 per car rather
than wait.”

Should the increase of travel in the future be so
great as to overtake this enlarged accommodation,
it would be feasible so to strengthen the stiffening
trusses through which the present cable line runs
that they could carry upon their top chords an elee-
tric trolley line, operating single cars; and this could
be done without materiaily raising the unit of stress
throughout the main members of the bridge itself. If
the tracks were laid well over to the inside, as close to
the vertical cables as practicable, cowparatively light
floorbeams could be used, and it is likely that the
posts on the inside truss alone would have to be stif-
fened. By laying directly upon these floorbeams
stringers of a trough section, with the rails placed cen-
trally within them without the intervention of eross
ties, a very light floor would be secured. If the cars
were run singly, any serious.concentration of rolling
load would be avoided, and the combined stresses re-
sulting fromn the dead and live loads would not, it is
certain, call for any considerable strengthening of the
existing trusses beyond what was above suggested.

The trolley line would run above the present cable
line until the end of the trusses was reached, when it
would swing out over the roadway on either side, fin-
ishing in a loop in front of the present terminal sta-
tions. The cars would thus run on a continuoustrack,
without switching ; and they could handle the traffic
at the curved platforms, which would be located at a
sufficient height to clear the existing cable car line.

The increased capacity of the cable road resulting
from the opening of the new terminals, supplemented
at an early date by a Tlight trolley line, as indicated
above, would provide adequate seating capacity, until
ithe opening of the new bridge further up the river

1 decking the cars. By resorting to this expedient the shall permanently relieve the situation.
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ROENTGEN'S DISCOVERY.

During the last week innumerable reports of work
in X ray photography have appeared in the columns
of the various journals, scientific and otherwise, but
with comparatively little new matter in them. It still
appears that Prof. Roentgen gave the matter so
thorough a treatment before publishing his results
that it has taken the rest of the scientific world a
month to catech up with him. It is said that photo-
graphs taken by him are better than the wmajority of
those taken by other experimenters. His modest péa-
per on the subject of his discovery has not been ex
ceeded in interest, clearness of statement, and preci-
sion of deduections, by all which has been published
since.

Prof. Roentgen's discovery is shown in that paper,
given in our SUPPLEMENT, No. 1050, to have been de-
veloped from experiments with a fluorescent surface.
Such a surface he found was rendered luminous by
the X rays after they had passed through an opaque
screen. To go from a phosphorescent surface to the
sensitized photographic plate was quite natural. Now
we hear of an investigator retracing this step and
returning to the phosphorescent plate with the most
interesting results.

Prof. Salvioni, of Perugia, on Saturday, February
8, read a paper before the Rome Medical Society, de-
seribing an apparatus of his own invention which en-
ables the eye to see the Roentgen effect. As imper-
fectly described in a cable fromm Rome, a tube is em-
ploved and the shadow produced by the X rays is cast
upon a fluorescent surface, the object to be
examined having been placed between the
observation tube and the Crookes tube. A
perfect shadow is thus procured, and the
outer end of the tube is provided with a
lens by which the image may be intensified
for purposes of examination. It is a sub-
stitution of the retina of the eye for the pho-
tographic surface, with this difference, that
to produce a visible effect the Roentgen
rays have first to produce true light rays.
This they are made to do by a fluorescent
surface. It will be seen that thisis merely
a veproduction and development of Roent-
gen's first experiments, for if the rays can
render a fluorescent surface luminous, the
possibility of the production of shadows
upon such a surface almost necessarily fol-
lows. Prof. Salvioni calls his highly icter-
esting apparatus the cryptoscope. When
the stethoscope was first invented, it was
hailed as a great achievement in revealing
to the auscultator the secrets of the opera-
tions of the human system. But if the cryp-
toscope can be sufficiently developed, it will
place a more powerful instrument of research
in the physician’s hands, by which he will
be able to seethe shadows of thebony frame-
work of the animal system without an ap-
peal to photography.

‘We present our readers with a portrait of
Prof. Roentgen, and the following notes of
his biography will be of interest.

Wilhelm Conrad Roentgen was born in
1845 in Holland. He graduated at the Uni-
versity of Zurich, taking his doctor’s degree
at the age of twenty-five. At this university
he was the favorite disciple of Prof. Kundt.
When the latter left Zurich for Wiirzburg,
Roentgen went with him, and the two next received
appointments in Strasburg University as professorand
assistant respectively. This was in 1873. In 1875 he
held the chair of mathematics and physics at the Ag-
ricultural Academy of Hohenheim in the kingdom of
Wiirttemberg.

Hohenheim is a hamlet some four miles south-
southeast of Stuttgart, little known except for its
school of agriculture. He returned a year later to
Strasburg, and in 1879 was professor in and director of
the University and Institute of Physics in the old uni-
versity town of Giessen, a city rendered illustrious
before this tine by the Jabors of the great Liebig. In
1888 hereturned to his old college at Wiirzburg, where
he now holds his professorship. His published papers
began to appear in 1878. The isothermal surfaces of
crystals and calorimetry of the sun, using an ice calori-
meter ; electrically produced dust figures and trans-
mission of the electric discharge through gases; dia-
thermacy, a new aneroid barometer,'flame sounds, and
the telephone are typical subjects of his original inves-
tigations.

His essays may be found in Poggendorff and Wied-
mann’s Annalen, the Zeitschrift fiir Kristallo-
graphie, the reports of the Vienna Academy of Seci-
ences, of the Gesellschaft der Wissenschatten of Got-
tingen, as well as in those of the Gesellschaft fur Na-
tur und Heilkunde of Upper Hesse and of the Physi-
co-Medical Society of Wirzbhurg.

We are indebted to L'illustration for the portrait

of Prof. Roentgen which we reproduce with this
article.
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THE COMPARATIVE ECONOMY OF THE ELECTRIC AND
THE CABLE CAR SYSTEMS,

Writing under the title, ‘‘The doom of the cable in
San Francisco,” Mr. S. L. Foster, in a communication
to the Street Railway Journal, gives an account of the
recent change of a San Francisco road from the cable
to the electric system.

The writer’s deductions are based upon the experi-
ence of the Market Street Railway Company, which
owns both electric and cable roads, and ‘‘has been
making data for itself.”

The conditions for the test were excellent, for the
reason that the climate is favorable to cable traction,
there being no snow or ice to prejudice the results
against the cable ; and, further, that the original con-
struction and present working condition of the San
Francisco cable roads is unsurpassed. As the result of
its experience with the two systems, ‘‘the Market
Street Company has become convinced that the people
prefer to ride on the electric cars, and that the electric
cars carry the people more cheaply then does the
cable. These results were not obtained from a few
electric cars run on level lines and at high rates of
speed, but from the operation of upward of 150 cars at
from 114 to 24 minutes headway at times, and on lines
having grades as high as 1414 per cent. Most of these

cars are subject to frequent interference from the
heavy wagon traffic on the downtown streets, and all
of them are governed by the rule ordering a reduction
of speed at the crossing of each intersecting street.”
The first experiments of the company in electrie

WILHELM CONRAD ROENTGEN.

traction consisted in the electric equipment of its old
horse car lines. Next, a route for which $30,000 worth
of cable had already been purchased was similarly
equipped; and the continued success of the experi-
ment led to a general order that electric roads should
be laid down on all new franchises. The most start-
ling decision of all, however, was that which ordered
the abandonment of the cable on Ellis Street, and the
substitution of electricity ; for not only was this par-
ticular line paying well at the time, but it is a line
with many long and heavy grades—conditions which
are generally supposed to be unfavorable to electrie,
and calling specially for cable traction. The superior
economy of the system is thus summed up by Mr.
Foster: Every time a cable power house can be dis-
pensed with and the lines operated by electricity, that
power house’s item ‘‘labor” is wiped out, and the item
* fuel” is reduced both on account of the less fuel re-
quired per car mile for an electric road as against a
cable road and because the cable houses are usually
run non-condensing, whereas in the electric power
house the engines are run condensing. The original
Ellis Street cable line was 9,600 feet long ; and of this,
6,750 feet was changed to single track and 2900 to
double track electric road.

The cakle road was 314 feet gage and 1114 feet cen-
ters, and the electric single track waslaid between the
two cable tracks. In changing the 814 feet gage to 4
feet 815 inches on the 2,750 of electric double track,
ties were laid, as before, between the two tracks, and
the inside rail of each track moved out onto the center
ties. The yokes and the concrete tube were left un-
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touched. The cable also was left in the tubes, and
will be utilized for the return circuit.

In addition to the above important change, the Oak
Street line, whose cable is 26.000 feet long, is being
reconstructed as an electric road, and as soon as this
has been done, the two large power houses, which
have run this and the Ellis Street cable, will be closed.

San Francisco may be called the eradle of the cable
road system. It was in 1873, or over 22 years ago, that
the Clay Street cable, the first street railway of this
kind in the world, was built; and the object of the
use of the cable was to overcome the grades of from
10 to 16 per cent that exist on that street.

To any one who is acquainted with San Francisco
and has ridden over the precipitous grades of its cable
roads, this substitution of electrical traction will be
very significant, and we feel the full force of Mr.
Foster’s conclusions: ‘“When we consider the daily
spectacle of electric cars, unaided, climbing 1414 per
cent grades in San Francisco and 15 per cent grades in
Oakland, and by means of a simple auxiliary device
ascending a 25 per cent grade in San Francisco, where
no cable grip could be made to hold, the impregna-
bility of any cable proposition is open to question.”

—_—_—— e ——————
'Trees Fired by Electric Wires.

Citizens of Brooklyn, N. Y. weretreated toan unusual
exhibition of pyrotechnics on the evening of January
24, when three big trees became charged with electricity
and sparked and crackled so that the neighborhood
was illuminated and finally the firemen were broughtto
the scene. Anarclight wire passed through
the branches of the big trees and it is
thought that the high wind of the day had
caused the insulators to become worn, so that
enough electricity escaped from the electric
light wires to cause the display. At one
time it looked as though houses in the neigh-
borhood would be set on fire. The police
were summoned and finally -the firemen.
After two hours’ work the firemen succeeded
in extinguishing the flames. The adjoining
trees on the block then began to throw out
sparks from their branches and the firemen
were kept busy throwing water on the
streams of fire, until the electric light com-
pany were ordered by the fire department
to switch off their dynamos. A gang of line-
men were then sent to string a new wire.
Property in the neighborhood was damaged
to the extent of $1,500.

—_——————
A New Tunneling Machine,

An inventor is having built a machine by
which he proposes to revolutionize the pre-
sent methods of tunneling, the capacity of
the device for ‘‘sawing out a tunnel,” as
claimed, being at the rate of twenty-three
feet a dayv. The apparatus is described as
being twelve feet long, four feet wide, and
six feet high, and, with the fourteen horse
power engine which runs it, weighs some
6,300 pounds. The principle is that of a cir-
cular saw. Sixty drill points attached to
each of two wheels, four feet in diameter
and eight inches wide, make 600 revolutions
per minute. The points are one-half aninch
apart, every revolution feeding one-eighth
of an inch, and the enthusiastic inventor
declares that it will cut twenty feet of a six
by eight tunnel in a day in the hardest rock. The
latter, being crushed as fine as wheat grains, is carried
to the rear and dumped in a car. The drill points
weigh one-fourth of a pound each, last four days, and
are kept cool by means of a steady stream of water.
Three men are required to run the machine.

'The New Photograph,

. The new photography has moved the English heart
to poetry. The following verses are not by the new
Poet Laureate, but they shed new light upon the fu-
ture uses to which the shadow pnotograph may be
put. Our thanksare due to London Punch, to whom
we are indebted :

O Roentgen, then the news is true,

And not a trick of idle rumor,
That bids us each beware of you

And of your grim and graveyard humor.
‘We do not want, like Dr. Swift,

To take our flesh off and to pose in

Our bones, or show each little rift
And joint for you to poke your nose in.

‘We only crave to contemplate
Each other’s usual full dress photo;
Your worse than ¢ altogether” state
Of portraiture we bar in toto !

The fondest swain would scarcely prize
A picture of his lady’s framework;

To gaze on this with yearning eyes
‘Would probably be voted tame work.

No, keep them for your epitaph,

These tombstone souvenirs unpleasant;
Or go away and photograph

Mahatmas, spooks, and Mrs. Besant.
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A READILY ADJUSTABLE SCYTHE.

The illustration represents a device adapted to fa-
cilitate the adjustment between the blade and snath
of a brush, a cradle, or a hay scythe, enabling the
operator to adjust the blade at any desired inclination
to the snath, by means of a gage engazing the heel
portion of the scythe and the contacting portion of

FREDERICKSON'S SCYTHE-ADJUSTING DEVICE.

the snath. The improvement has been patented by
Christian Frederickson, of Cameron, Wis. Fig. 2isa
plan view of the heel portion of a scythe blade, and
Fig. 8 is a bottom view of a plate having interlocking
engagement with the blade, and for attachment to
the snath, according to this invention. The annular
toothed rib on the seythe heel has a transverse slot,
and on the opposite under face of the heel are right-
angled recesses, in which - fits the head of the bolt by
which the scythe, with the interposed adjusting plate,
is attached to the snath. The adjusting- plate hasa

clutch surface for interlocking with the similar sur-

face on the heel of the scythe, and at the other end of
the plate is a transverse slot, with teeth at each side,
the slot receiving a squared portion of a bolt by which
the plate is locked upon the srath, which rests upon
the upper face of the plate. By loosening the bolt at
the heel of the scythe, the blade may be adjusted at
any desired angle, the clutech of the adjusting plate
being brought into proper registry with the cluteh of
the scythe heel, and the bolts holding the respective
parts firmly in the desired position. By this construe-
tion also the heel of the scythe blade is materially
strengthened. ’
_—_—— e ————
Explosion of an Aerolite,

A large aerolite exploded above the city of Madrid,
Spain, at 9:30 a. m., February 10. The explosion was
accompanied by the vivid flash of light and a loud re-
port; the buildings were shaken and many windows
were shattered. The concussion was so severe that
the partition wall of the United States legation build-
ing collapsed and nearly all of its windows were brok-
en. The officials of the Madrid Observatory state that
the explosion occurred 20 miles above the earth. A
general panic prevailed in the city.

Coal Comnsumption on French Tramways.

Comparative figures of coal consumed per car mile
run on French street railroads, employing different
methods of propulsion, are contained in an article on
electric roads, by E. Cadiat, in the Portefeuille Econo-
mique des Machines of October and November of last
vear,

Storage Battery Traction.—On the lines at Paris
from St. Denis to the Madeleine and from the Opera to
Neuilly the car mileage aggregated in 1898 502,060, or
per day 1,876 car miles, (The cars have room for 50
passengers.) The steam engines at St. Denis furnished
for this service 250 horse power 23 hours and 125 horse
power 6 hours, a total of 6,500 horse power hours, or
472 horse power hours per car mile. Mr. Badois, who
reported these figures, gives 275 pounds of coal as the
consumption per horse power hour, and arrives at 12 98
pounds of coal per car mile.

Trolley.—At Marseilles, during the
weeks of operation, 150,348 pounds
of coal were consumwed to run
19,970 car miles, and during the
second two weeks 150,975 pounds
for 18,983 car miles. The aver-
age is 773 pounds, which, how-
ever, includes the coal used in light-
ing the cars and the power sta-
tion.

At Havre the following figures
were obtained during October and
November, 1894, 1t took from 175
to 2 L.orse power hours to develop
a Kkilowatt hour; 128 kilowatt
hours were consumed per car mile,
or from 2?4 to 256 horse power
hours, equivalent to about 672
pounds of coal. The cars have
room for 50 passengers.

At Milan, with cars having room
for 34 passengers, 0-88 to 0'91 kilo-
watt hour, or 16 to 176 engine
horse power hour, or 4'6 pounds to
5°0 pounds of coal produce one
car mile, (From a paper by M.
De Marchena.)

Compressed Air Traction.—The
line at Nogent-sur-Marne has grades
of 4, 4'5, 58, and 62 per cent. The
cars have room for 50 passengers.
Mr. Badois made a test from Octo-
ber 29 to November 4, 1894, and
found 345 pounds of compressed
air consumed per car mile.

To arrive at the corresponding
coal consumption, Cadiat makes
the following considerations: In
an engine, as there used, from 100
to 150 horse power, 17°6 pounds of
steam will develop a horse power.
One horse power delivered to an
air compressor of good design will
produce 10 pounds of compressed
air at 600 pounds per sqnare inch
(the pressure adopted on said line).

Expressed in steam, the expenditure is, there-
fore, 34'5 + 10 X 17°6 = 60'7 pounds, to which he adds
{z for a certain loss, and arrives at 66 pounds
of steam consumed per car mile, which, he states,

first two

can be generated in best French boilers with

STRIPPING SHEETS FROM WHICH TACKS ARE MADE,

4'8 pounds to 5'5 pounds
of coal.

Lactates for Electro=
plating Baths,

Metallic lactates are
strongly commended to
electro platers by Dr. Jor-
dis, in a communication
made to the Germwan Elec-
tro-Chemical Society.
He affirms that lactic acid
affords an excellent solvent
in electro-plating baths,
and yields good, adhe-
rent metallic deposits.
He reports that he has
succeeded in obtaining
from lactate baths, coat-
ings of copper and brass,
of varying shades, on iron,
zince, and copper; of zine
on iron and copper; and
of iron on nickel. Silver
lactate yields a pure white
coating of silver on amal-
gamated brass, which
takes a high polish.

—_——o——

PREPARATIONS are in
progress at Glasgow Uni-
versity forcelebrating
Lord Kelvin's fifty years’
connection with that body.
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BURNISHING TACKs IN THE

THE MANUFACTURE OF TACKS.

In many villages and towns of southeastern Massa-
chusetts, the manufacture of tacks, or ‘‘tacking,” as
it is termed, is one of the foremost industries. Abing-
ton, Whitman, Taunton, Middleboro, Plymouth, King-
ston and other adjacent places furnish a greater part
of the supply.

In Kingston much of the earliest work in this line
was done, and here the first machine for making tacks
was invented. The manufacture of tacks was begun
in this section, about the year 1820, according to the
memory of one of the oldest ‘ tackers.” Like all first
products, they were rudely made.

At intervals, through the countryside an old man
traveled from house to house, much as did the tinware
man, and peddled tacks. This old fellow, a native of
Taunton, named Albert Field, made his tacks by
hand. using a vise and dies, and with a clamp so ar-
ranged that by pressing with his foot, the blank (a

“ TUMBLER,”

small piece of iron) was held, while with a hammer he
fashioned the tack.

The inventive faculty of the Yankee found a field
in making tacks, and soon a machine was invented in
Kingston, by one named Reed. This contrivance cut
a headless sort of tack. Melborne Curtis, of Middle-
boro, then invented a machine having a lever attach-
ment, which headed the tack. About 1840 an improved
machine, called the Blanchard, came into general use.
About fifteen years ago, steel was tried. This was do-
mestic steel, manufactured in Pennsylvania, Virginia
and Ohio.

The majority of shoe tacks are cut from Bessemer
steel. Shoe tacks have been used only about forty-
three years. the first having been made in Whitman,
by H. H. Brigham and Deacon Cook. These tacks
are fine, with ¢mall heads, so that the awls and other
sharp tools used by the shoemakers cannot be greatly
injured by contact.

The machine tack is finely pointed, quickly forced
into .leather, and remains standing firmly until driven.
To test the point, a tack is pressed into the thumb
nail of the * tacker,” when if it penetrates and stands
easily, itis considered all right. Twenty-five or more
different varieties of shoe tacks and nails are used for
shoe mannfacture. .

Among the many styles are the roundhead, flathead,
brass, countersunk, shankhead and lasting, while new
styles are constantly being made.

A large supply of tacks is exported. Quantities go
to England. South America, Australia, France and
Germany. The sheets of rolled steel come in bundles,
usually thirty-six by twenty inches.

When readv to be used, a workman called a
“scaler ” takes these sheets one by one, and puts them
into a vat of vitrol, which removes the scales. When
the scale is removed, the plate is washed in water, and
dipped into a bath of lime or white wash. which neu-
tralizes the acid. Another workman passes the sheets
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into the jaws of a great machine which cuts them into | was paid 1214 cents per hour for his work in the field, | what he learned he usuvally learned well, beeause he
slender strips twenty inches long. which was credited on his tuition account, ‘ After|put into practice immediately and constantly what he

The man in charge of the line of machines then goes | the war ™ this systemn began to die out, and the pupil | learned.
from one to another, placing in the end of a long wood- | was paid 1214 cents for his office work as well as field| TUp to 1830 the word engineer conveyed to the minds
en shaft one of these strips. Thesteel strip is forced | work, and in this way he could frequently more than |of the vast majority only the idea of a military officer.
by an arrangement for feeding it into ey The phrase civil engineer had been but

o

the jaw-like aperture, where a tack is
quickly bitten from it, headed and
dropped beneath, where it makes one of
many others already received in a box,
which when full is replaced by another.
At each revolution of the machine one
tack is made, and two hundred and
seventy in a minute.

The tacks are then poured by the
boxful into another machine called the
‘rattler” or ‘*tumbler,” whereupon the
tacks are ‘‘rattled” about thoroughly,
and an air blast forces out the dust
of lime, while the friction caused by their
contact with each other gives them a
peculiar luster ; black lead is also used
with them as a factor in the burnish-
ing process.

They are then taken to the ‘‘sifter,” an
ingenious but simple machine for sorting
them. A boxful is poured into a hopper
at the head of the ‘‘sifter.” and passes
down into a slowly revolving, perforated
evlinder, which isset at an incline. This
is punctured with narrow and quite long
holes, too narrow for a headed tack to go
through. Down this ¢ylinder the tacks
slowly sift. Those that are perfect drop
into a box. The imperfect ones, either
headless or too small, drop through the
perforations into receiving waste boxes.

In the packing room young women put
the tacksinto pound packages. An ex-
perienced energetic girl can pack sixteen
hundred pounds a day, which is consid-
ered good work, as the average is ten
hundred.

lately coined. 1In 1828 the Institution of
Civil Engineers was incorporated in Eng-
land, and when civilians assumed the
title they incurred the wrath of the mili-
tary men. In 1835 the Rensselaer Insti-
tute first resolved to form a distinet *‘ en-
gineering corps,” receiving on graduation
the ‘- Rensselaer Degree of Civil Engi-
neer.” As we have seen, their first class
graduated in 1840.

* The School of Engineering of Union
College, at Schenectady, New York,
founded in 1845, was the second in the
United States. The third was the Law-
rence Scientific School, at Harvard,
founded in 1846. The fourth, the Shef-
field Scientific School, at Yale, founded
in 1847, nominally, but was not a live and
active school until 1861. The fifth was
the engineering departmept of the Uni-
versity of Michigan, founded in 1852,
The sixth, the Brooklyn Polytechnic In-
stitute, founded nominally in 1845, but
did not begin graduating until 1866. The
Columbia College School of Mines was
founded in 1863 and opened in 1864. It
was the first school in the United States
in which mining was taught as a science.
Here the college course in mining en-
gineering started in the United States.

The Massachusetts Institute of Tech-
nology was incorporated in 1861 and te-
gan operations in 1865. In 1868 the first
class, composed of thirteen, graduated.

The first degrees in mechanical en-
gineering were conferred in 1868 by three
institutions—Rensselaer conferring five,
Yale one and Massachusetts Institute of
Technology one.

Stevens Institute was founded in 1870 ;
its electrical course was instituted in
1880. Sibley College, Cornell, was found-
ed in 1870. The first civil engineering
degree was given in 1871. In 1875 the
course in electrical engineering was in-
stituted, as well as a course in marine
engineering.

The latest course in engineering is
chemical engineering, which is given at

‘The Pioneer 'Technical Schools,

In an address before the Engineering
Association of the Snuth, delivered at
the annual meeting at Nashville, Tenn.,
on November 4 of last year, President
Dudley gave a deal of information upon
the early history of technical training.
His subject was the ‘“Development of
Technical Education in the United
States,” and we are indebted to the In-
land Architect and News Record for the
following notes : the Massachusetts Institute of Tech-

The first school in the United States > nology.
to give a course of engineering was the o - ++-o-

oo G

United States Militarv Academy at West CUTTING TACKS 270 A MINUTE, Brussels a Seaport.,

Point. The first two students who ‘“ Bruxelles Port de Mer” is the new
graduated as engineers graduated there in 1802, The pay his tuition. This, however, did not cause any loss |name for the capital of Belgium, says the Nautical
military academy continued to graduate the only en-|to his *‘instructor,” because his services were charged | Magazine. The burgomaster signed a decree to this
gineers in this country until 1840, when the Rensse-|at a rate of from $2 to $6 per day, according to the | effect at the beginning of last month in anticipation of
laer Polytechnic Institute graduated its first class of | skill of the pupil. By this system the pupil learned | the contemplated ship canal. The present waterway
thirteen civil engineers, being the first graduates in | much or little, as he chose. He asked such questions | by means of the Scheldt and the Rupel and Wille-
civil engineering in any English speaking country. | as he pleased, and got such answers as he could, but | broeck Canal is 200 years old. The contract for this
The Rensselaer Polytech- enlargement has now been
nic Institute was founded signed and will provide for
in 1824 by Stephen Van navigation by vessels car-
Rensselaer as a ‘‘School rying 2,000 tons. There
of Theoretical and Ap- will be a depth of 2114 feet,
plied Science.” In 1849 it obtained not by dredging
was reorganized as a gen- but by raising the water
eral polytechnic institute, level, and there will be
and it still devotes itself three locks. Although pro-
to civil engineering, divid- visions are made in the
ing the course into general stone worksfor the above

and sanitary engineering. named depth it is not con-
The total number of en- templated to -exceed a

gineering schools or depth of 185 feet at first.
schools giving engineering The waterway is to be fin-
degrees, in 1889, was ished in five years,and the
ninety-four. Previous to estimated cost is £14,000,-

1802 engineers were self- 000. At present the sea
taught, and from 1802 they traffic of Bruassels is not

were either trained in the very extensive.
office of some engineer or
graduated at West Point.
Until recently in New
England, and at present
in old England, ‘‘students”
or pupils were appren-
ticed, so to speak, to prac-
ticing engineers. Thiscus-
tom, however, has never
prevailed to any very great
extent in the West. No
articles were signed by the
* pupil,” but he was sup-
posed to pay $100 per year
for three years to the
engineer in whose office

—_——

MiNING SCHOOLS IN
RUsstA.—The Russian
Ministry of Public Instruc-
tion has decided to estab-
lish mining schools on a
large scale in the mining
districts, especially in the
province of Ekaterineslav.
The school will cover all
branches of the subject,
and the idea will be
followed up to a con-
siderable development if
the results are sufficiently
he was serving, and he REMOVING SCALE FROM THE SHEETS IN MAKING TACKS. encouraging,

© 1896 SCIENTIFIC AMERICAN, INC.
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Electric Heat in Dental Practice.
BY DR. LEVITT E. CUSTER, B.S., D.D.S., IN THE SOUTHERN DENTAL
JOURNAL.

Electric heat, when obtained by heating a conduc-
tor that does not oxidize, differs from other forms of
heat in that it is without gas, noise, or odor, and
on that account is of special value in dental practice.
Electric heat also differs from that obtained from
other sources in that it can be controlled and regulated
with the utmost precision.

No case in dental practice, or in any other practice
for that matter, calls for a blast of air exactly at blood
temperature, so much as an almost exposed pulp.
And no instrument so nearly meets this requirement
as the electric warm air blast. With air at a constant
pressure, which is carried over electrically heated
wires at a constant heat, the air escapes from the
syringe nozzle at a uniformn temperature. The heat
can be varied by the operator in three ways: by
manipulating the air pressure, by altering the electric
heat by means of the rheostat, or by varying the dis-
tance of the syringe point from the cavity. Aftera
little experience, the operator can dry out the cavity
without the slightest pain to the patient, and, if the
air has passed through a wash bottle of alecohol or any
such agent, it carries its vapor with it. *

The cautery and electric root drier are both familiar
to you, and are examples, on a small scale, of the heat-
ing power of electricity. These instruments can both
be successfully operated on the Edison current by
throwing in about ten ohms resistance and taking off
the cautery heat by what is known as a ‘‘shunt” cur-
rent.

The value of any heat for sterilization is duly re-
cognized, and for some time I have been satisfactorily
using the electric oven, raised not quite to the beat of
withdrawing the temper of the instrument. The heat
may be maintained all day long, and the cleanliness
and simplicity recommend it. Gutta percha is soft-
ened with accuracy, when placed on a soapstone slab
resting on the oven, and the waste heat rising from
the whole appliance is utilized for keeping water
warmn for the syringe.

There are two processes in dental practice which call
for absolute purity and uniformity of heat. Upon re-
cognizing the special fitness of electricity for meeting
these conditions, I some years ago devised an appli-
ance for annealing gold thereby, and one more recent-
ly for fusing porcelain.

The heat produced by electrically heating a mat of
coiled platinum wire is the cleanest, most uniform, and
most accurately controlled of all forms of heat. The
cohesive property of pure gold is supposed to be de-
veloped by heating to such a temperature as to drise
off the gases condensed upon its surface, principal of
which is ammonia. The alecohol and Bunsen flame
are ordinarily used for this purpose, but who is cer-
tain that better results may not be obtained by sub-
jecting to a heat free from the products of combustion
as well as to the danger of smoking and the exposure
to unconsumed gases. The electric annealer effect-
ually overcomes these” dangers. The heat, being de-
rived from electrically heated platinum, itself a noble
metal, is absolutely free from gas of any kind. The
heat is radiated from a mat of platinum coils and is
quite uniform at all parts, so that the gold is not only
thoroughly annealed, but is evenly annealed. It is
impossible to evenly heat a piece of gold, held with
a pair of pliers, over a flame of any kind. The thin
edges of the gold will be fused, while the part between
the pliers will be scarcely warm. The accuracy with
which electric heat can be controlled also recommends
its use for annealing. By means of the rheostat, any
degree of heat to the melting point of platinum may
be obtained. From my experience with the electric
annealer, however, I find that cohesion is developed
at a much lower degree than at first supposed. It is
never necessary to heat even to redness, let alone
fusion. The heat may be so low that the gold may be
subjected to it for hours or for days, even, without
any injury, and still be highly cohesive.

Electrically annealing gold saves time ip many ways.
The gold requires no attention, is ready for use at all
times, and the heat not being high enough to take the
temper from the plugger point, this instrument may
be used to pick up the gold, thus saving the time of
changing instruments. After six years’ use, I am free
to say that next in usefulness to the dental engine is
the electric gold annealer.

The latest practical application of electric heat in
dental practice is the electric oven for fusing porcelain.
From the time of Allen and Hunter, or from the very
beginning of porcelain work, the question of heat has
been a serious one, and the principal reason that con-
tinuous gum has not been more popular is the diffi-
culty and uncertainty in the production of heat. The
heating principle of the oven is an electrically heated
platino-iridium wire, or the gold annealer in the form
of an oven. In using this new source of heat, I de-
parted from the old muffied shaped oven to one more in

keeping with this new agent. It consists-of an upper
and lower section, flask shaped, with an inner cavity
amply large enough to contain a set of teeth, and of

| such form and arrangement of the wires that all parts
receive the same degree of heat. Upon the whole
inner surface is embedded the electric conductor, just
deep enough to be supported while so highly heated,
and yet to radiate its heat directly into the oven
cavity. The upper half is hicged to the lower, which
automatically makes the electric connection upon be-
ing closed. There aretwo openings through which the
fusing process may be watched. Theseareplaced at such
positions that rays of light entering one will be reflected
out by the plate through the other. This overcomes
the intense glare of the heat, and at the same time
brings the plate clearly into view, making it possible
for an inexperienced operator to accurately determine
the degree of fusion.

There are many other advantages offered by the
electric oven.

The source of heat being a noble metal electrically
heated, it will be readily seen that a heat is obtained
that is unlike any heretofore used for this purpose;
and sinee it gives rise to no productc of combustion, it
is an impossibility to produce w.at is known as
‘“‘gassing,” and porcelain fused by this method not
only possesses unusual clearness, but appears to be
more dense.

We can control electricity, and the opportunity is
now open for any number of automatic appliances to
regulate the heat according to the porcelain treated.
I have, up to this time, devised a clock attachment to
the rheostat whereby the current is graslually raised
and cut off at a set time. Second, a fusible button of
porcelain placed in the oven at the time of fusing,
which rings a bell when the porcelain fuses. Third,
an electric thermometer, whereby the temperature of
the oven is quite accurately told by the rise of mercury
in the tube. And fourth, an ammeter, the swing of
whose arm is in proportion to the heat of the oven.

The cost of operating is very small indeed. The |
oven, as now made, consumes six amperes, which
would be about two cents per fuse of thirty minutes.

In case a wire should burn out by accident, this
break in the current automatically cuts the current
off, so that no further damage is done, and it requires
but a few minutes to repair the break in a way that is
as good as new.

While the electric oven operates best when used
on the Edison current, it is still very satisfactory on
the 52 volt alternating, the 220 or the 500 volt cur-
rents.

In the practical operation of the oven the procedure
is very simple. The case is placed on the tray in the
lower section. and the upper is then closed down. The
lever of the rheostat is placed on the first button, and
heat for thoroughly drying out the case is quickly
obtained. When the operator is satisfied that there is
no more moisture present, he begins raising the heat
by pushing the lever to the right. If he allows two
minutes to each button, it will require from twenty to
twenty-five minutes to reach the fusing point. If it is
a crown or bridge, less tilne may be consumed in rais-
ing the heat without danger to the case, and it may
be fused in from ten to fifteen minutes by throwing
the lever over morerapidly. In practice I do not even
measure ff the time to each button, but fuse while I
am oper«ting. From time to time, as it occurs to me,
I throw on two or three buttons at a time, according
as the interval has been, until I have reached the
third from the last button, on which it is allowed to
remain until I have three minutes in which to give it
my undivided attention. The porcelain is just ready
to drop into a fuse, and upon throwing on the last
button the successive siages and degrees of fusion are
clearly made out.

In the first stage the porcelain is still in the powder
form, and appears like snow ; presently it begins to
dropinto afuse, and the snow-like appearance changes
into a dead, indistinguishable mass ; the particles are
now beginning to coalesce; gradually the surface,
with all its inequalities, comes clearly into view, and
presents a glistening appearance ; continuing the heat
a moment longer, the porcelain becomes more liquid,
and the inequalities of the surface assume a more even
appearance. Since the eye can be brought so close to
the plate with the electric oven, and since the plate is
brought clearly to view by the arrangement of the
two sight openings, the operator is not guessing by
the quantity of heat orthe general appearance of the
plate, but he is actually observing the different parti-
cles of the porcelain itself ; and for that reason the
fineness of his fusing is always assured, and under his
perfect control. When the desired heat has been ob-
tained, the lever of the rheostat si thrown back, which
cuts the current off. At that very instant the heat
begins to go down ; so that there is neither overfusing
nor loss of brilliancy in the gum color. If it is the first
or second baking of the case, the stoppers need not be
inserted, and the case can be taken out in a short time;
but if it is the last fusing, after a few moments’ time
has elapsed and the case has become a dull red, the
stoppers should be inserted, and the case allowed to
gradually cool.

It would seem that electricity bas given us all that

properties and applications of electricity are just un-
folding, and the demands of dental practice of the fu-
ture will keep pace with, if not in the lead of, electric
progress. It is not a dream when I say the time is
cowming when electricity will have its place on the den-
tal curriculum as much so as materia medica or metal-
lurgy has now. No profession, science, or art has such
varied demands in its practice as dentistry, and no
single agent more nearly meets these than electricity.

A Convenient Homemade Barometer,

In the Weather and Crops, published by the Illinois
State Weather Service, we find a short description of
a simple instrument that serves the purpose of show-
ing approximately the changes that may be going on
in the pressure of the air. The descriptionreads as
follows :

¢“If a large-mouthed glass jar—fruit or pickle jar
will do—be filled about two-thirds full of water, and
in it be placed, inverted, a smaller long-necked flask,
with mouth entering the water, the increasing or de-
creasing pressure of the outer atmosphere will cause
the water torise or fall within the flask. Clear, fine
weather will be foretold by the water rising in the
flask ; stormy, wet, or bad weather by the water fall-
ing.”

The device thus explained will, undoubtedly, show
variations in atmospheric pressure, and all the more
correctly in proportion as the temperature of the air
within the flask remains stationary. If we wish to be
at all accurate, or if we wish not to be misled by the
effects of changes of tewm perature, we must either keep
the temperature constant or else make a numerical
allowance for the effect of its variations. If the tem-
perature within the flask rises 1 degree Fahrenheit,

"its confined air will expand by g}z of its volume, and

the water in the neck of the flask will be pushed down
to a corresponding amount. On the other hand, if
the atmospheric pressure should diminish by 006 of
an inch below a normal pressure of 30 inches, the air
within the flask being slightly relieved of its pressure
would expand by the z}5; part of its volume, and the
water in the neck pushed down as before. In so far
as we cannot rely upon the constant temperature of
the air within the flask, we must therefore make an
allowance of 0 06 for each degree of change. As this
apparatus is so sensitive to temperature, it may there-
fore be considered as a thermometer when the atwmo-
spheric pressvre is constant. In fact, this is known as
the first form of air thermometer which was used by
the physician Sanctorius, who learned it from Galileo
in 1596, and it was the study of the fluctuations of
this apparatus that contributed greatly toward the
discovery of the pressure of the air and the invention
of mercurial barometers and the ordinary spirit ther-
mometer. If one wishes to use this apparatus as a
barometer, and needs, therefore, to know its tempera-
ture correctly to within a degree, he will find it best to
fasten the smaller flask and its long neck, or, still
better, a long glass tube, permanently within the
outer glass jar and fill the latter with water so that
the whole flask is covered. A thermometer whose
bulb is under the water will give the temperature of
the water and the air within it, and, if the water be
well stirred, all will have the same temperature.

An early modification of this simple barometer was
for a long time manufactured by expert glass blowers
in Florence, and was called the Florentine experiment.
In this arrangement the inverted flask was made quite
small, and weighted so that it floated freely like a
small balloon in a jar of water ; when the temperature
of the water rose, or when the atmospheric pressure
diminished, the air within the flask expauded and the
density of the balloon diminished, so that it rose to
the surface. If, however, the glass flasks are hermeti-
cally sealed so that the air within them cannot expand
and change their density to any extent, then, if the
water in the jar becomes warmer, the flasks will de-
scend, because their own density will then be greater
than that of the water. If, again, the open mouth of
the jar be hermetically sealed, inclosing air above the
water, we have a new condition, viz., the external at-
mospheric pressure has no longer any influence, while
the changes of temperature have a twofold influence :
by expanding the water its density is diminished, but
by expanding the air above the water the quasi-atmo-
spheric pressure within the jar is increased. These four
combinations, namely, closed or open flasks floating
inclosed or open jars of water, formed what areknown
as the Florentine and the Stuttgart experiments with
the Cartesian divers, and the phenomena that they
exhibited were widely discussed by Europeans in the
seventeenth century.—Monthly Weather Review.

Our Needs for Coast Defense,

Gen. D. W. Flagler, Chief of Ordnance, has ap-
peared before the Committee on Coast Defenses and
has stated that about $59,6C.,900 would be required to
furnish the guns, mortars, and all that is required by
the Ordnance Bureau to complete the defenses of the
twenty-eight ports for which projects have been ap-

&
@

we could ask far, and yet I am forced to say that the proved, including the fortifications on Puget Sound.
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THE UNDERGROUND TROLLEY STREET RAIL ./AY INL

INEW, YORK CITY.

The Metropolitan Traction Company, of this city,
having organized and put in operation their highly
developed cable traction system, has now gone a step '
farther and installed an underground trolley system
on part of its line, with the double view of work-
ing the portion of the road now equipped there-
with by electricity and of extending it in the near
furure to other portions of their line.

For some reason the idea of an underground trolley
system has been considered almost impracticable.
Up to the present time the Buda-Pesth road and a short
line known as the Port Rush road, near the Giant’s
Causeway, in Ireland, are the only two roads which
have actually employed an underground electric trol-
ley successfully for any length of time. Great diffi-
culty has been feared from the entrance of dirt, :
moisture, snow, etc, into the conduit, destroying
insulation, bringing about the formation of ares, '
and involving other troubles. So true is this that a
number of ingenious systemsfor avoiding these trou-l
bles have been devised and have been operated with '
wore or less success experimentally, although they,'
naturally, are more complicated thanthe simple open’
conduit. The Metropolitan Traction Company has;
adopted the system of the General Electric Company,
which is distinguished by great simplicity, depend-}
ence being placed more upon perfection of construc-
tion than upon any especial design for its protection
from interference with its general working qualities.
The conduit proper is of the typical construction used
for the cable roads. This construction has been fcl-"
lowed with the object of supplying a conduit for a
cable if the electric system should prove unsuccessful '
or undesirable. Through the conduit on each side
the contact bars are carried by hangers. The contact
barsare connected laterally with feeder wires placed
just under the outer shoulder of the iron casting.
In the more recent portions of the installation, the
feeder bar is a wrought iron pipe 14 inches interior
diameter and 2 inches exterior diameter. The pipe is
inserted in 30 foot lengths and bonded at the ends
with copper wire connections, bolted into the hanger
slots. These pipes canbe seenin our view of the cross !
and longitudinal section of the conduit and also in Figs.
2 and 3.

The hangers, of one of which we give a section,
Fig. 2, depend upon a porcelain cup for their insula-
tion, which cup is corrugated inside and out, and sits
into a correspondingly corrugated cast iron cup, re-
ceiving in its central aperture the iron hanger rod, all
being secured together by cement. To the lower end
of the hanger rod a socket is bolted, and to this the
pipe, in its turn, is bolted, the end of the bolt in the
pipe passing through a slot 13§ inches long in order to
provide for expansion and contraction by heat and
cold. The head of the bolt is so shaped that it can be
.introduced into the slot, when by a revolution of 90°
the bolt is secured to the pipe as shown in our cut,
Fig. 3. The hanger bar is 114 inches thick and 9inches
long, and the lower semicircular socket is attached to
it by a swivel joint. This is the construction practi-
cally settled upon definitely, subject of course to
minor changes if anything better can be evolved.

The electrical contact apparatus, termed the ‘ plow,”
is attached to the car body and is built up of sheet
steel, with wood and fiber insulation, its form gen-
erally being a parallelogram. When it is remembered
that the slot itself is only 34 of an inch wide, it will be
seen how accurately the plow has to be constructed to
correspond thereto in size. Its sbank is % inch in
thickness, giving a clearance of a little over 13- of-an
inch on each side. To construct the shank two sheets
of steel 14 of an inch thick are bolted together, and in
the center and at the ends a central shoulder and end
pieces are inserted for keeping them 14 inch apart,
thus providing two passages between them of this,
width and 38 inches long going all the way down.
This shank is 914 inches wide, and descends well into
the conduit. On each side of the lower portion of
the shank are carried the contact shoes, which are!
seen in various views in our cut, especially in Fig. 5.
These are castings, each being 414 inches by 2} inches,
and %4 of an inch thick. A single shoe is used on
each side, although as many as three on a side have'
been used experimentally. They are carried by sheet
steel springs 2% inches wide, which press them ont-
ward from the plow frame, as shown in Fig. 5. Under
the influence of these springs they are pressed against
the conductors with a pressure of about 7 pounds.
The upper ends of the springs are clamped in place by
belts, wooden blocks and fiber sheet being used to in-
sulate them from the plow frame.

The exact disposition of these parts is seen in Fig. 5,
The springs are held in place by compression and by
the hooked upper end, which enters a mortise in the
wooden block. The fiber sheet is shown directly back
or to the right of the detached spring. The same cut
shows a heavysheet of fiber descending down from the
plow shank and between the springs to prevent any
possibility of a short circuit. We have spoken of the
channels that extend through the shank of the plow;
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pate.” - -

through these pass copper conductors insulated with
mica and tape wrapping (Fig. 5), one conductor for
each contact shoe. Between the ends of the conductors
and the shoes the connection is made by safety fuses,
so that if too much current is put on, the burning out
occurs at this point.

At the present writing the system cannot be called
experimental in the usual sense, as it has operated with
uniform sucecess for nearly an entire winter, as well as
during the less trying summer weather and the line
is in daily operation and gives the greatest satisfac-
tion. The Columbus and Lenox Avenue line is oper-
ated from a power house at 146th- Street near Lenox
Avenue. Here there are installed two multipolar
dynamos, class B, of the General Electric Company,
which at one hundred revolutions give a pressure of
300 to 330 volts each with an output of 1,200 amperes,
but in practice they have been speeded up to nearly
150 revolutions, raising the voltage to 525. For each
dynamo there is installed a 1,000 horse power cross
compound Allis engine with Corliss valve motien, ex-
hausting into the open air. To supply the engines
there are two Babcock & Wilcox - boilers, each con-
taining 100 four-inch tubes 18 feet long, with 42 inch
druins 14 inch thick and 23 feet long and capable of
working at 180 pounds. At present cars are run by
electricity on this division from below One Hundred
and Sixteenth Street on Columbus Avenue to Lenox
Avenue and One Hundred and Forty-sixth Street, but
ultimately it is proposed to extend the electric system
to other roads in the city. The Eighth Avenue road
is the next one of the old roads to be equipped. It
has been found that the conduits do not accumulate
dirt, that the loss of current is not worse than on an
overhead trolley, and the conduit- has proved to be
practically self-cleaning, requiring to be swept out
perhaps two or three times in a year, the natuaral
flushing of the rain doing the greater portion of the
cleaning. It is made, of course, self-draining.

Fig. 4 is a cross section of the conduit drawn to illus-
trate the relation of the cable and electric systems. It
shows where the working and idle cable in the cable
traction system are situated, and gives the position of
the parts of the electric system very clearly.

Manholes are placed along the line, never less than
250 feet apart. At them are placed sewer connections
for carrying off rain water. Over each insulator is a
handhole beneath the street paving blocks. easily
reached by raising a few stones.

Each car is provided with two 25 horse power motors,
with electric heaters and electric lamps, including
headlight.

A very noticeable feature about the operation of the
cars is their smoothness of operation. They start
without the jerk which is so pronounced on the cable
roads, and the extension of the system to other roads
of the city will be a decided improvement on existing
systems. The system is interesting also as not using a
return grounded circuit, so that electrolysis of water
and gas pipes will be avoided.

The Non-refillable Bottle.

Bonfort’s Wine and Spirit Circular of January 10
contains an exhaustive article on the above vexed ques-
tion from the pen of a writer who signs himself J. C.
G. It opens with the remark that *‘ for many years it
has been the general belief that there has been sys-
tematically practiced a fraudulent custom of substitut-
ing an inferior grade of liquors in bottles originally
containing a superior brand, resulting detrimentally
to its reputation, aside from probable serious financial
loss to those whose output is deservedly in good re-

It is recognized by the.trade that the only effective
way to prevent this fraud is to provide some mechanical
device within the bottle which shall make it-practically
impossible. A whole army of inventors have spent
much time and money in the attempt to provide this
much-needed device ; but at the present time thereap-
pears to be no such bottle in the market as meets all
the necessarily exacting conditions laid down by the
trade. .

“There have been so many devices submitted for
approval, and invariably objected to for one reason or
another, that the trade seems weary of being im-
portuned, and it is gradually beginning to consider the
idea impracticableand to regard inventors as ‘cranks ;’
while the glass manufacturers, having been surfeited
in the matter of making trial samples, are free to ad-
mit they prefer not to be troubled by such work, and
if they can be prevailed upon to do the work at all,
they do it at their own convenience, which may mean
a delay of weeks or months.”

It is necessary that the inventor, in seeking to pro-
vide a non-refillable bottle, should have a perfectly
clear conception of every detail of thye conditions which
his invention is expected to meet. As the matter
stands, it is difficult for him to tell just exactly what
the requirements of the trade are. He is informed :

* First, that the present shape of bottles must not be
materially changed.
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““S8econd, if-any liquid whatever may be introduced
into the bottle it is fatal, as showing it may, in time,
be refilled.

“ Another says if it takes ten or twelve hours to refill
it, it is practicable.

* Third, the cost must not exceed one cent.

t¢ Another says five cents.

** Fourth, a perfect device in all respects is easily de-
stroyed by boring the bottle, refilling it, and stop-
ping up the hole, which may be readily concealed.

‘* Another says that is uo objection, as it would be
quite as readily discovered as though a different bottle
were used., It would require an artist in the glass line
to do it so cleverly as to avoid detection ; and it is rea-
sonable to suppose few, if any such, would be found in
the business.

“ Fifth, it must be impossible to extract the device
from the bottle.

‘“Another says, provided the effort to extract it
shall shatter the device so that its reinsertion, as a
whole, isrendered impossible, such broken condition,
or its utter absence, would be patent indication of the
attempt orfact of refillnent ; especially after the public
were aware that such a device had been adopted as
part of the bottle.”

It is pointed out that such contradiction is bewilder-
ing, and discourages invention at the very outset. The
trade owes it to itself to “ formulate certain quaiifica-
tions,” which may be easily recognized by inventors,
and by which any new device shall be judged.

In regard to the change in the shape of the bottle, if
itis the attractiveness of the particular bottle that sells
the goods, the advantage gained does not warrant the
change ; but if it is the quality of the goods, it does.

If it will take not less than ten or twelve hours to
refill a bottle, it is * practical as to that feature, be-
cause an appreciable percentage of substitution is oc-
casioned by laziness,” and the vast me jority would give
ap the practice if it consumed so much time.

The cost of the non-refillable bottle should not be
measured by that of the ordinary kind. If its cost be
anything less than the cost of the present bottles, plus
the present loss due to their refilling, it is practical in
regard to this feature.

As against the statement that it would be an easy
wmatter to bore a hole in the bottle, refill it, and seal it
up again, it is urged that :

*‘The easiest way to convince one’s self that this ob-
jection is an erroris to take the necessary tools and bot-
tles to any dealer, show him how to do it, and see how
long it will be before he can do it socleverlyasto avoid
ordinary observation. He would rather give up the
practice’of substitution. Now, whethersuch a hole were
sealed with glass or by the paper label, it would be
readily discoverable by agents; who, knowing that
there was but one way to refill it, would always look
carefully for such evidence ; and, if found, it would be
tangible evidence of the attempt at, or fact of, retiil-
ment.”

The features which the trade demand as essential
are summed up as follows:

First, the bottle must be made of a material that
will in no way taint the liquid. This precludes metal,
rubber, celluloid, leather, etec., and limits us practically
to glass.

Second, its operative parts must be protected so that
they may not be interfered with, or made inoperative
by means of wire or other instruments.

Third, it must be impossible to refill the bottle by
submersion, orby shaking it so as to disarrange its ope-
rative parts, or by forcing the liquid through the de-
vice by pressure within any reasonable time. Of
course if it can be so constructed as to absolutely pre-
vent the introduction of any liquid whatever by said
‘means, it is most desirable ; but if, on the other hand,
it shall require such a length of time to successfully
refill it as to preclude the probability of such attempts
in the vast majority of cases, the device may be con-
sidered meritorious ; but it remains for the trade to
express itself on this point.

Fourth. the exit of the contents must be compara-
tively free and not seriously impeded.

-0

A $2,350 Dog.

A record price for a dog was realized recently at the
Birmingham Dog Show, at the customary sale by auc-
tion of dogs which had been claimed at catalogue price
by two or more persons. Mr. R. 8. Williamson’s St.
Bernard, Lord Hatherton, a young dog born in Feb-
ruary last, which is said to be the best St. Bernard
ever exhibited, was catalogued at $1,050, but, after a
spirited bidding, the dog was disposed of for $2,350 to
Mr. Joseph Royle, of Manchester.

———— 4+ ——

THE suspension bridge at Niagara Falls is to be re-
placed'with a steel arch bridge, wholly contained with-
in itself, which will consist of a main arch span 840 feet
long and two shore spans, that on the American side
to be 190 feet long and the span on the Canadian side
210 feet in length. The arch span will consist of an
open parabolic rib 26 feet in depth, with a rise of 105

‘ Another tells him tuat this is not a material objec- | feet at the center. The roadway will be 46 feet in the

tion, provided the result is accomplished.
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CHASE'S ELECTRIC CYCLORAMA,

Despite their artistic value and the great cleverness
employed in their construction, the most beautiful
panoramas have got beyond the limits of success.
Ceding to thetaste of the day, one has been converted
into a circus, another into a skating rink and still an-
other into a bicycle track.

The invention that we are about to describe in a
general way seems destined, if the hopes of the in-
ventor shall be justified, to bring panoramas into
fashion again and to assure them, in the future, new
success and a less ephemneral existence.

The idea of Mr. Chase, a resident of Chicago, who
has been working several yearsin the improving of
his apparatus, turns to account the most recent pro-
gress and discoveries in the way of panoramic photo-
graphy, projection apparatus, electric lighting, kineto-
scopes, kinematographs and all other systems that per-
mit of faithfully representing the phenomena of motion
and life, as well as landscapes and views of inanimate
objects.

The possibility of causing a large number of views
to pass before the spectator within a very limited
space of time, and of imparting life to them at will,
gives a cyclorama a true animation and a remarkable
diversity that is absolutely lacking in ordinary pano-
ramas.

Mr. Chase utilizes an ordinary panorama, but one
in which the spectators stand upon the floor of a
cylindrical chamber 100 feet in diameter and 30 in
height, upon the walls of which are thrown photo-
graphs placed in a projection apparatus suspended
from the center of the ceiling, after the manner of a
chandelier.

In Fig. 1 we give a general view of the panorama as
conceived by the inventor, and as it was realized upon
a smaller scale in 1894, with experimental ap-

clouds, moon light effects, ships in motion, naval
battles, etc.

Upon combining this apparatus with the Edison
kinetoscope or the Lumiere kinematograph, it would
be possible to impart life to a street by projecting
upon it the passing of a procession, the march of a

Fig. 3.—PLATFORM FOR THE OPERATOR AND PRO-
JECTION APPARATUS SUSPENDED IN THE CENTER
OF THE HALL,

terested those whose privilege it was to be present
thereat.

. The Terrors of a First Night.

The Cornhill Magazine gives the following graphic
account of the anxiety attending the introduction of
a new play to a ecritical audience :

There is a passage outside our stage door, and there
I go for a waik. It is perhaps fifty yards long, and up
and down it I trudge like a convict taking exercise in
a prison yard. The gallery door opens on to it, and
higher up there is a slit for passing scenery through
that looks down on to the stage. Some of the scene
shifters stand there looking in ; hot gusts of air and
the voices of the actors rise up through it. But from
the front of the house absolute silence ; neither laugh-
ter nor applause, nor any sign of existence what-
ever. For any sound that rises, so far as I can judge
at present, the third act might as well be played to
empty benches. Up and down the passage I dolefully
trudge, supported by one of the company who feels
for my wisery and apprehension. We talk gravely of
everything but the piece; he tells me of his early
career and struggles, and I listen sympathetically. I
feel inclined to tell him something of mine, but con-
clude that after all he is seeing somethir g of them for
himself. Another joins us and observes solemnly, “1
need scarcely tell you that your play depends entirely
on itslast act.” I am much indebted to his penetra-
tion, I'm sure ; I reply mournfully that I know that
very well. Most plays do.

As the act draws to its close one or two people slink
out of the gallery door. It’s all over, I feel; let me go
home and go to bed—Ilet me try and forget I ever was
mad enough to think the wretched thing was going to
be a success. But my good friend tukes me kindly by

the arm and says that the act is ending, and we

paratus, at the Chicago Fire Cyclorama. Fig. 2
shows the projection apparatus in its entirety.
Fig. 3 exhibits the mode of construction of the
suspended platform upon which are situated the
aperator, the projection apparatus, their carriages
and the electric lamps that light such apparatus.

It will be understood that nothing is more easy
than to convert an ordinary panorama into an
electric cyclorama. It suffices to paint the back
canvas white and to suspend Mr. Chase’s projec-
tion apparatus in the center of the hall.

The apparatus, suspended in the center of the
panorama by a steel tube and guys of steel wire
(Fig. 3), is 8 feet in diameter and 10 in height.
The operator stands in the center upon a circalar
platform, and is surrounded by an annular table
supporting eight carriages, upon which are
mounted the projectors, lanterns, kinetoscopes,
kinematographs and all the arrangements neces-
sary for imparting life to the scene and producing
the transformations.

Each projector is supplied by a special electric
lamp. and the conducting wires that lead the
current pass through the suspension tube. The annu-
lar table carries the commutators and the rheostats
through which the light is regulated aceording to the
effects to be produced.

The projectors are provided with iris diaphragms
that permit of obtaining vanishing effects, and night,
auroral or twilight ones. These projectors, eight in
number, are double, thus permitting of the prepara-
tion of a view and focusing it while the spectators are
looking at another. The change of pictures is not
effected until everything is
well regulated.

Very accurate regulations
of the carriages that support
the projectors permit of per-
fectly adjusting the views
and of bringing them to a
focus in order to obtain the
continuity necessary for an
illusion. The eight positive
photographic views that pro-
duce a panorama 300 feet in
circuinference and over 30 in
height are, together, about
seven feet in length and eight
inches in height.

The rays emanating from
each of these projection ap-
paratus are such that they
would overlap, did not a
frame fixed to the lenses and
carefully regulated once for
all suppress those parts of
the views that would en-
croach one upon another
without such precaution.

‘When the inmovable pano-
rama is well regulated, it is
possible at will to animmate
such or such a part by pro-
jecting upon it, through pro-
cesses already applied under
other circumstances, moving

Fig.

had better go down on to the stage. Exactly
like the chief and most inconsolable mourner at a
funeral, I go down the stone stairs and shuffle
along the sloping side of the stage among people
who make way for me, and at whom I dare not
look. I feel a hundred yearsold, a broken man,
that I shall never get over it. I gotomy old
place at the wing, and find there the master car-
penter, who is smiling. Very strange, but even
as I go tomy place I am at once conscious of the
presence of the old grateful fluid sympathy and
interest 1 felt so strongly during the first act.
There it is back again, making the footlights
burn the brighter, vivifying as with a gas the
wholescene. 1 know instinctively by its presence
that the last act is all right —that it has more
than pulled us through, though at present the
applause has not begun. As the curtain falls and
is raised again and again, the master carpenter
bends forward and listens. * That’s all right,

Fig. 2.—THE PROJECTION APPARATUS.

regiment, ete. It was in August, 1894, that Mr. Chase
made his first experiments at the Chicago Fire Cyclo-
rama. A panoramic photograph 4 inches in height
and 32 in length was projected cycloramically upon a
circular screen 156 feet in circumference and 15 in
height.

According to the Western Electrician, from which
most of these details are borrowed, this preliminary
experiment, although crude and not carried out in
adequate proportions, much surprised and in-

1.—GENERAL VIEW OF THE CHASE ELECTRIC
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sir,” he says confidently. ‘“I've seen so many
first nights, and always know when the applause
isgenuine. That’s all right, sir: you take my word
for it.” And so it seems, for the company are all called
and I am called. I have a vision as I bow of a house tha
seems all in white standing ap and clapping. It looks
to me somehow like Martin’s picture of ‘‘ The Plains
of Heaven,” with all the long rows of angels. The ap-
plause continues when the curtain is finally lowered,
and some one from the gallery calls * Spee-eech!” No
oue responds to the invitation, and we are free to go
home to bed, with the happy consciousness of having
all of us scored a success—author and actors and even
the master carpenter. As I
go home across Trafalgar
Square in the clear still night
I cannot help thinking of the
many pens scribbling away
at that moment in the news-
paper offices, nor can 1 keep
myself from speculating, with
a certain sickening apprehen-
siveness, as to what they are
all going to say. That is one
of the many trials and terrors
of the theater—that your first
nights are never over. There
is the terror of the play itself
—whether it is geing to suc-
ceed ornot with the audience;
then comes the fear of the
morning papers, and then the
evening, and then the week-
lies, each bringing its own
particular load of apprehen-
sion.

———r

DuriING 1894, 3,315 patents
relating to electricity were
granted in Great Britain, the
United States, and Germany.
Of these 1,130 were British,
being one-twentieth of all

MM,;, o
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British patents, 1,704 were
American, and 481 were Ger-
man.,
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TAYLOR’S LIFEBOAT.

The lifeboat shown in the illustration is intended | has been but,imperfectly explored, while only a small | tiines of a surface diameter of 24 inches.

Scientific Jmevican,
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tween the Black Sea and the Caspian, most of which | baled out, and the wells are much larger, being some-

The yield of

more especially in its construction and arrangements.| fraction of the known highly productive territory has|some of these wells has been so enormous as to seem

for storing provisions, water and clothing, to be car-| been commercially worked.

During 1894 the wells |almost incredible.

From one well sunk in 1886 the

ried for use in case a vessel has to be abandoned at|near Baku prodnced 38,000,000 barrels of oil, the pro- |flow reached 2,750,000 gallons a day before it was con-

sea. It has been patented by W.

trolled by the engineers, on the

H. Taylor, of Narragansett Pier,
R. I. The boat is divided for its
entire length into two parts by the
keel and centerboard box, the for-
mer of which extends from the bot-
tom of the boat up to the second
bottom or floor, the centerboard
box extending still higher. By this
division the boat, under the floor,
is converted into two watertight
compartments, which are filled with
airtight metallic tanks, all of wiiich,
except the tanks at the ends, are
provided with caps screwing into
collars in the floor of the boat.
These tanks are adapted to be used
for provisions, water, clothing, ete.,
and if need be, on naval vessels,
with ammunition. This boat may
be launched in any shape, as she
quickly frees herself of water
through valves in the sides of the
centerboard box, and is therefore
self righting and baling. The
tanks answer also for the purpose
of keeping the boat from sinking,
if it should get stove. The center-
hoard box is strengthened by cast-
ings held by bolts passed through the keel and by stay
rods, while the metal centerboard, which is adapted to
be readily raised and lowered, has vertical glots to cor-
respond with the castings, making the entire construc:
tion very strong. The boat has been approved by the
board of supervisors of steam vessels.

©4+O-

BAKU AND ITS OIL WELLS.

The accompanying engraving, for which we are in-
debted to Globus, gives us a very good idea of such
a fire as sometimes occurs in the naplitha spring re-
gion near Baku. The danger of fire in this region

TAYLOR’S LIFEBOAT.

duction in the same year in the United States being
50,000,000 barrels. Besides this the production from
other districts in Russia was considerable, the area of
oil territory being officially estimated at 14,000 square
miles. There are also many evidences of oil and na-
tural gas strata beneath the Caspian Sea, to the east
of which the territory is rich in ozokerite, or natural
paraffin wax, which has within recent years found an
important use as an insulator for electric wires.

In the oil districts of Russia the wells yielding the
most oil are all less than 800 feet deep, vielding oil gen-

erally in the form of a fountain or so that it may be

fifteenth day, and from the largest
well yet known, sunk in 1893, the
flow for the first few days exceeded
4,000,000 gallons per day.

The Russian oil differs largely
from the American oil, the latter
producing about twice as much
kerosene or lamp oil as the Rus-
sian, while the Russian oil in ordi-
nary lamps gives a smoky flame.
This, however, may be corrected
by lamps designed especially for
its consumption, and affording a
more perfect supply of air to the
flame. The residuum of the stills
is also well adapted as fuel. All
the oil produced in the Baku region
for foreign use has now to be trans-
ported by rail to Batoum on the
Black Sea, a distance of about 400
miles, and with railway facilities
none of the best.

The relative capacity of the Rus-
sian and American supply was
touched upon in a recent number
of the London Engineering as fol-
lows :

‘“Now that the adequacy of the
Russian supply, in face of an evident falling off of
the American production, has been shown, and the
probability that ere long we must still further have
to depend on Russia has been indicated, it is of im-
portance to consider what steps should be taken by
the Russian producers to render their oil more readily
available to users in this country. For use as fuel,
the Russian astatki—the residuum from their stilis
after distilling off the licht naphtha, lamp oil, and
Jubricating oils—is sufficiently well known to insure
its employment when sufficiently cheap to replace
coal, or in cases where liquid fuel can be more readily

is so great that every
precaution is taken;
smoking is prohibited,
and the lamps used
during night work are
carefully closed, but in
spite of all this there
is an occasional confla-
gration. Some time
ago a fountain of naph-
tha shot up suddenly,
carrying with it many
stones, which destroyed
the electric lamps, and
in a minute the whole
column of naphtha, ex-
tending to the heavens,
had taken fire. No
earthly power can do
anything to stop such
a fire; water would
only give fresh power
to the flames. Allday
the clouds of thick,
black smoke rose, cov-
ering everything in the
neighborhood and mak-
ing 1t seem like night,
until the fire had de-
voured all that it could
find to feed upon. The
wooden planking over
the excavations is cov-
ered with earth and
sand to prevent such
casualties.

The crude naphtha is
carried from the reser-
voirs, the largest of
which can hold 6,600,-
000 poods (216,000,000
pounds), in pipes to the
** Black City,” where
we find a whole forest
of smoking chimneys.
The buildings, streets,
trees, men and animals
are covered with soot
and smoke. The work-
shops and refineries ex-
tend far along the shore
of the Caspian Sea.

The oil fields of which
Baku has thus far
been the principal cen-
ter extend for a dis-
tance of 700 miles be-

R
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| used. but the principal
ke field lies in the lamp
oil, and the only means
of insuring its use is
the introduction of
suitable lamps suffi-
ciently easy to mmanage,
and, above all, suffi-
ciently low in price to
bring them within the
reach of the masses.
Such an innovation is
by no means impossible
of realization. It was
found possible in the
sixties, when American
petroleum commenced
to displace the colza
and other oils which
were previously in use,
and would probably be
still more simple at the
present time, when less
prejudice has to be
overcoine.

‘““The perfect organi-
zation of the American
producers has hitherto
had the effect of secur-
ing to them the prin-
cipal markets of the
world, and it would be
difficult to organize an-
other trust having any-
thing like the wealth
and power enjoyed by
the Standard Oil Com-
pany of America. Even
they, however, cannot
control the market in
the face of a constantly
falling supply of the
raw mnaterial, and a well
arranged attempt on
the part of the Russians
could scarcely fail to
give them a largely in-
creased outlet for their
enormous supply. Even
the agreement which
has so often been re-
ported as about to he
signed between these
great rivals would be
by no means a false
step on the part of
either.”
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Transatlantic Passenger Traflic.

With steerage rates of 35s. to 42s. for the passage
from this country to the States, and correspondingly
low rates for the second class cabin berths, one would
have expected a large accession to traffic in 1895. The
official returns issued lately show an improvement
on the abnormally low total of the previous year; but
when comparison is made with normal years, the total
of 96,558 cabin and 208,560 steerage passengers is
found to be less in the one case by 25 per cent and
in the other by 33 per cent. Five years ago there
were 144,178 cabin and 371,593 steerage passengers,
and in the following year—when the Chicago exhi-
bition was open—the numbers were still higher, but
since then the totals have dropped, although, as we
have said, there was in 1895 an improvement of 4,000
cabin and 70,000 steerage passengers on the figures of
.1894. We must. therefore, assume that the induce-
ment of low rates has been counteracted by the strin-
gency of the immigration laws, perhaps, also, by the
less ‘satisfactory views entertained as to labor pros-
pects in the immediate future in the States. Even
two years’ figures, however, cannot be taken as indi-
cating any trend, and we must, therefore, confine our
consideration to the steamship working. The reduc-
tion in passengers is mostly from the Continent, for
the companies who have experienced distinct de-
creases are chiefly those sending ships oceasionally
from different ports. The regular liners have not suf-
fered to the same extent. The withdrawal of the oc-
casional emiigrant steamer is shown by the fact that
only 792 trips were made to New York in 1895, as com-
pared with 879 in 1894 and 975 in 1893. Thus the num-
ber of cabin passengers per steainer last year was 122,
as against 105 and 125 in the two previous years, while
the number of steerage passengers per ship was 326, as
against 214 and 374.

The revenue per ship might have been almost the
same as two years ago had not ‘rate cutting operated
to the contrary. As to the relative positions of Liver-
- pool and Southampton, the latter has increased its
total cabin passengers from 35,203 in 1894 to 87,494 in
1895, due solely to the gain of the American Line. Liv-
erpool has practically remained stationary, the cabin
total of the Mersey ships for 1895 being 30,649. Of
course the Southampton steamers include the few
cabin passengers from Bremen and Hamburg, Both
ports experienced a decrease on the figures of 1893, but
the Liverpool recovery is less pronounced. Time and
again it has been pointed out that the new steamer
has the preference, and this is partly the reason why
the American Line, with their new St. Paul and St.
Louis, have increased their total in greater proportion
than any other line, 2,586 cabin and 8,675 steerage pas-
sengers having been carried in excess of the total of
1894, They come within 2,700 cabin passengers of the
Cunard total, although they have six trips less; and
again, it should be remembered that four Cunard
steamers are engaged for three American liners, a great
difference in respect of capital. Each line, of course,
must have a stand-by stcamer. The Cunard top the
list again, with the American next, and the White Star
third; but figures will be more readily consulted if we
tabulate the totals of the principal lines :

1893, 1894. 1895.
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Cunard....ce... eesnieeaaes 18.462 | 25,103 | 18,362 | 19,175 | 18,844 | 21,724
American........ ... ..{ 14,374 | 12,100 ; 13.560 | 15,905 | 16,146 | 19,580
White Star .......... 3,327 | 28,876 | 11,520 | 20,898 | 11,805 . 30,725
North German Lloyd. 15,930 ; 68,465 | 12,049 | 19,97 | 10,895 : 44,326
Hamburg-American.. 13,052 .091 | 9,594 | 18.463 | 10,543 . 30,141
French (Havre).......... .. 10,205 { 16,559 | 7,490 | 9,589 | 7,587 : 16,469
Anchor (Glasgow).... ...... 8,510 | 11,546 | 5,703 ] 6,437 6,604 | 10,011
Red Star (Antwerp)......... 7,015 | 24,483 | 4,513 8,608 | 4,890 | 12,554
Netherlands (Rotterdam)...| 6,033 | 27,381 | 3,31 9,638 | 2,855 | 11,416
Allan State................ 3,459 110,298 | 2,322 | 2,909 | 2,509 | 8, 12

The North German Lloyd, Hamburg-American, Cu-
nard and Anchor Lines all have steamers sailing from
the Mediterranean, which, with other Continental
lines, bring up the total of emigrants, but these need
not be referred to. Itis interesting to note, further,
that the Cunard ships, on an average, took 336 cabin
and 388 steerage, the total number of trips being 56.
The American Line steamers made 50 voyages and
took 323 cabin and 392 steerage passengers each trip.
This is 40 cabin passengers per voyage more than in
the previous year. The White Star took 231 cabin
and 602 steerage passengers. The latter company has
always had a large company of emigrants in their
ships, as the table suggests. The French steamers
made 54 voyages, taking 140 cabin and 305 steerage
passengers per ship; and the Hamburg-American 93
voyages, taking 113 cabin and 324 steerage passengers;
and the North German Lloyd 130 voyages, the aver-
ages being 83 and 341 respectively. But in the last
two instances it should be stated that intermediate
steamers are frequently sent carrying only emigrants,
so that while the number of emigrants per ship com-
pares favorably with British ships, the number of
cabin passengers is necessarily less. Of cabin passen-

!

gers 40 per cent were carried by British-owned steam-
ersand 80 percent of the emigrants.—Engineering.

The New East River Bridge.

Chief Engineer L. L. Buck, of the new East River
Bridge Commission, has forwarded to the War Depart-
ment, at Washington, for approval the preliminary
data of the proposed bridge, showing the clear height
above mean tide and the encroachment of the piers
upon the river. On the Williamsburg side the bridge
will land about twoblocks above the present Broadway
Ferry house, and on the New York side the approach
will be between Broome and Delancey Streets. Mr.
Buck’s report to the commissioners, which was
adopted on January 29, favors a six track bridge, with
two elevated tracks in the middle and two trolley
tracks on either side. The total width is to be 118 feet,
and to accommodate the roadway and walks it will be
necessary to place them over the railways instead of
on the outside of the trusses, as originally proposed.
Mr. Buck thinks this can be done without exceeding
a live load of 10,000 pounds per linear foot, but he will
raise this amount by 20 per cent to provide for future
contingencies. The scheme contemplates a loop ter-
minal at each end for the car lines.

It is suggested that the park commissioners and
other interested parties be requested to ‘*co-operate
in the removal of all buildings for the length of the
bridge approaches, for the purpose of making small
parks of the land not occupied by these approaches.”

It is caleulated, as regards the trolley lines, to run
the cars across the bridge singly or in trains made up
of a motor car followed by three or four trailers.

As soon as the general plans sent to the war office
have been approved, the full working details of the
bridge will be prepared.

_— .- rO—
Preservation of the Palisades.

The most magnificent piece of natural scenery near
New York is the Palisades of the Hudson River. For
a distance of fourteen miles, the river is bordered on
its west bank by a wall of solid rock varying from
250 to 550 feet in height, to which the name Palisades
has long been applied. The cliffs rise from a narrow
shore at the river's edge, and from their summit the
ground gradually descends to the westward toward
the valley of the Hackensack. The material of the
Palisades is traprock, used extensively for paving and
road making, and the rock is being thrown down in
great quantities by blasting ; is sold for municipal and
other uses. A special commmission has been appoint-
ed to propose measures to prevent the destruction of
the great cliffs, and, as a result of their efforts, a bill
has been presented in the House of Representatives
authorizing the purchase by the Federal government
of ten thousand acres of land along the edge of the
Palisades, and corresponding bills have been passed
by the legislatures of the States of New York and
New Jersey, ceding the jurisdiction over this ground
to the United States government.

In preserving the Palisades, the Federal government
will merely perform another act in its character of
preserver of objects of national interest, such as the
Yellowstone National Park, Gettysburg and other
battle fields of the civil war. The region along the
edge of the mighty cliffscan be made a park of sur-
passing beauty. At Niagara Falls there is a State
reservation on the American side and a correspond-
ingly protected portion held by the Canadian govern-
ment on the Canadian shores to protect the Falls from
injury.

As regards practical availability of the region, it is
provided that it shall be open to the use of the State
militias of New York and of New Jersey.

—————————— .
Soapsuds on the Waves,

Some experiments have recently been ma
Railroad Gazette, which show that soapsuds
duce a sea almost as well as oil. This was first tri
the Scandia, an English steamer, in astorm on th
lantic. - Having no great quantity of oil, the mas
dissolved a large quantity of soap in water, which was
discharged over the bow. The effect was nearly in-
stantaneous, the height of waves being so diminished
that the vessel could be managed without difficulty.
Captain Le Gall. of the French steamer Sénégal, sail-
ing the Adriatic. was struck by a squall and used soap
and water with same result. He used three kilo-
grammes of soap dissolved in 70 liters of water. The
solution when dripped over the bow made a quiet
space about 10 meters wide, preventing the waves from
breaking over the vessel.

-

A CONTEMPORARY makes the statement that the
greatest dorporation on earth is the London and North-
western Railway Company.of England. It has a
capital of $595,000,000 and arevenue of $6,500 an hour;
has 2,300 engines, and employs 60.000 men. Everything
is made by the company-—bridges, engines, rails, car-
riages, wagons, and an innumerable lot of other things ;
even the coal scuttles and wooden limbs for the in-
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Prof. Herkomer’s Newv: Art,

On the afternoon of January 28, at the rooms of the
Fine Art Society, in London, Prof. Herkomer, R.A.,
gave a demonstration and explanation of his ** New
Black.and White Art,” says the Evening Post. Prof.
Herkomer spoke as follows :

The black and white art, which I now present to
painter and public, is new from nearly all points of
view. It is patented under the definition of ‘*an im-
provement in artistic printing surfaces,” and not the
least part of the novelty lies in the fact that this
‘printing surface” is the result of a peculiar treat-
ment of an artist’s painted handiwork. Thus, prob-
ably for the first time, the painter has it in his power
to do black and white work, diffusible by the printing
press, without departing from his accustomed methods
of work, for I give him ‘' paint” to manipulate with
the ‘‘brush.” He has nonew technicalities to acquire,
such as are needed for the production of various forms
of engraving—technicalities that have hindered many
an artist from taking to ‘‘plate work.” I will deseribe
the working of this new invention.

First, then, on the polished surface of a copper plate,
which is coated with silver, the artist paints his pic-
ture with a thick black pigment resembling printer’s
ink. In the production of this painting he uses brush-
es, leathers, stumps, dabbers, pointed bits of wood,
his finger tip, or anything, in fact, that will enable
him to get the desired effect. So far, you will note, it
is a positive process, requiring, therefore, no reversion
of the subject on the plate—an inestimmable boon to the
artist. Although the further development ot the pro-
cess requires that the ink shall remain wet, the artist
need in noway hurry himself, as theink I have invent-
ed for this method of work practically never dries.
But I rather think the artist will rely on rapidity of
work for success, as he will find response to the touch
so very perfect. On examination of the painted plate,
it will be seen that the ink is on the surface in differ-
ent degrees of thickness. In this variety of depth in
the ink lies the first vital point of the invention. The
artist need in no way think of this necessary con-
dition ; it comes without conscious effort in the mak-
ing of his tones and gradations.

This printed surface, with the ink still wet, or soft,
is now dusted over with a particular powder—dusted
thickly until neither the black paint nor the brighter
parts of the plate are visible. A knock on the back of
the plate will cause much of the superfluous powder
to fall off, but by no means enough. Therefore, a soft,
broad, camel hair brush has to be used to brush the
surface gently and in all directions, until no more
powder comesoff. As this powder contains both coarse
and fine particles, it will be found that it has stuck to
the various parts in the most discriminative way—that
is, the coarser grain has adhered to the parts where
the ink happened to be thick, and the finer where the
ink was less, such asin the gray or light tones. The
importance of this discrimination cannot be overesti-
mated, as it affects so materially the quality of the
printing surface. We have now, at this stage, a paint-
ed picture dusted with a powder which granulates the
painted touches in perfect proportion to their depth
of tone, without, however, in any way altering their
autographic character. But it causes the paint
to cover new technical ground. and is the first step-
ping stone toward the conversion of the painted sur-
face into a printing surface. I may mention that the
ink used is composed of German black and a mineral
oil, and that the powder is composed of an inert and
an active ingredient—the one to give granvlation and
the other conductibility.

We now enter the third stage and take of this
granulated surface a ‘ metallic mould,” or, in other
words, an electrotype. Such is the conductibility of
this surface that (all things being right) in ten minutes
a blush of copper spreads over the whole surface when
subjected to the electric bath. This setties in and re-
peats the most minute crevices and interstices. The
eiectric current and quality of the bath for this par-
ticular work is a matter of careful exporiment, but
when once successful, is absolutely certain it its action.
The plate is left in the bath until the copper deposit
is as thick as an ordinary printing plate, which may
mean anything from six to ten days, according to the
thickness required. In taking the plate out of the
bath it will be seen that the deposit of copper has not
only gone over the edges of the original plate, but
that the new, deposited plate is thickest nearest the
edges. By filing the edges we are enabled to separate
the deposited from the original painted plate, and in
the deposited plate we get an exact negative or mould
of the painted and powdered surface, from which, by
the ordinary methods of copperplate printing, a per-
fect reproduction of the original painting is obtained.
That is the process.

-

THE sum of $22,500 has been subscribed toward de-
fraying the expenses of the meeting of the British

o

“Association at Toronto, Canada, in 1897. Ten thou-

sand dollars is contributed by the Dominion govern-

jured of its staff. Repairs to the permanent way costment; $7,500 by the Provineial government and $5,000

$130,000 a month.
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by the city of Toronto.
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AN EFFICIENT CAR FENDER.

The illustration represents a fender designed to pick
up, without danger to life or limb, a person caught in
the path of a moving car to which the improvement
has been applied. It has been patented by Chatles
A. L. Du Quesnay (address in care of Canal Bank),
New Orleans, La. Two braced standards are at-
tached to each end of the car, the upper end
of each standard having ears with vertical
pin apertures and its lower end having a
rod-receiving aperture. The side bars of an
open frame are connected by pins to the
upper ends of the standards, and on the
lower portions of the side bars are rigidly
connected sleeves on which are upper and
lower lugs, as shown in Fig. 8, the upper lugs
being connected to the lower cross bar of
the frame by braces. Pivoted at their front
ends to the lower lugs are longitudinal
brace rods, whose rear ends are threaded
and adjustable by means of sleeve-like nuts,
as shown in Fig. 2, in the apertures in the
lower ends of the standards, and the front
end of the fender frame may be raised or
lowered in relation to the roadbed by the
adjustment of these nuts. The fender
proper. covered with netting, is pivoted
near the lower ends of its side bars to the
lugs or ears near the front ends of the side
bars of the other or supporting frame, spiral
springs holding the front end of the fender
low down. The rear end of the fender is
bent to form a pillow or cushion when
struck by the head and shoulders of a per-
son falling upon it, the fender then swing-
ing back upon its pivotal support, and stop exten-
sions of the rear fender bar resting upon cushioning
springs on the side bars of the supporting frame.
Across the front end of the fender is a flexible strand
of solid round rubber, to prevent injury to the limbs
of any one struck thereby, the fender being tilted
to horizontal position as a body falls upon it, thus
raising the front end of the fender high enoungh to
prevent the dragging of a person’s feet.

CURIOUS COLLAPSE OF A BAROMETER.

The highest velocity of the wind and the lowest
barometer on record in New York City, for twenty-one
years, both occurred during the great storm of Thurs-
day, February 6. As recorded by Mr. Dunn at the
local Weather Bureau station, the wind varied be-
tween 64 and 72 miles per hour, and it rose at times as
high as 80 miles dur-
ing the fiercer gusts.

The phenomenal
fall in bavometric
pressure was made
memorable in the
office of the SCIEN-
TIFIC AMERICAN by
the collapse of its
self-recording baro-
meter—a fine instru-
ment, made by the
Draper Manufactur-
ing Company, of this
city. Among the
many cards taken
from this instru-
ment during the nine
years that it has
done continuous
duty, there is only
one which shows any
approach to the read-
ing of February 6.
The card for Febru-
ary 8 of the preced-
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Dr. Draper, of the latter observatory, states that,
considering the cyclonic nature of the storm, these
readings show a fairly close approximation. Loecal in-
fluences and the vertical oscillations of the barometer
in a storm of this intensity produce variations between
the readings of different instruments in any one eity.
Two barometers placed one on the windward and one

T

DU QUESNAY'S CAR FENDER.

on the leeward side of a large building would vary in
readings, for the reason that on the windward side
there would be an increase of pressure resulting from
the banking up of the atmosphere by the resistance of
the building, and there would be a decrease of pres-
sure on the leeward side resulting from the partial
vacuum caused by saction.

We present a cut showing the general features of
the barometer in our office and the causes which led
to its collapse. It consists of a glass tube about three
feet in length, which is rigidly fixed in a vertical posi-
tion and is provided with an enlarged receiver at its
upper end. This tube is filled with mercury, and its
lower end, which is open, dips into a tube or reservoir
containing the same metal. This reservoir issuspended
on two spiral steel springs and has freedom of vertical
When the pressure of the atmosphere di-

TuageEme
vM

““

tube; and the former will rise proportionately. The
fluctuations are marked on a chart by an ink pencil
attached to the reservoir. The normal height of the
mercury in the tube and reservoir is shown by dotted
lines A, A’. In the storm of the 6th inst. the outflow
of mercury was so great that the top of the reservoir
was carried below the bottom of the fixed tube, as
shown in the accompanying cut. At the
moment when the contact, between the tube
and reservoir was broken there was a rush
of air to fill the vacuum in the upper bulb
of the tube, and this was so great that a
portion of the mercury was thrown violent-
ly against the top of the tube, breaking it
completely off, and letting the mercury
drain out of the tube. A similar accident
happened to the barometer at the New
York Herald office in this city, except that
the great fineness of the tube in this case
prevented a rush of air and mercury suffi-
ciently powerful to fracture the upper bulb.

The range of these very fine instruments
was based upon 30 years’ readings, and it was
reasonably supposed to cover any possible
variations from the normal barometer of
29-96 for this locality.

- —.or—
How Harness Makers Work Leather,
‘Place your leather in clean water until

it is dampened two-thirds the way through,”
says Harness. ‘* Then take a piece of burlap
and wet it. Wrap the stock in this for six
hours, or over night. This process does not
soak the leather with water, but simply puts
it ip a mellow condition, from which it will re-
tain the crease and finish. When taking your leather
from the cloth in which it is wrapped, take only that
which you can work before it will dry out. You will
then take off the top edges (if they are to be taken off),
then crease your stock and take off the bottom edges.
After this is done lay the stock out on a bench to dry.
After itis thoroughly dry, apply a weak solution of
sal soda (only strong enough to cut the grease). This
may bedone with a sponge. Apply the blacking with
a stiff brush, rubbing it well. After it has remained
in this state for ten minutes, you will give the flesh a
coat of tallow (rubbed in well with the hand). After
it has remained in this state over night, you will then
take a glass slicker and go over each strap with the
flesh side up. After thisis done, take a coarse piece of
clothand wipe until clear of grease. Leather prepared
and finished in this manner will stand the test of water
and continual usage, and still retain the crease and
finish. There should be great caution used in apply-
ing soda, as it is not a good thing for leather, to say
the least. In making a custom job I would recom-

mend glass for clean-

R

ing the flesh of lea-

ing year shows a
reading of 28'60; the
instrument at the
time of its collapse
on Thursday, the
6th inst., recording
28°57.

The lowest record
at the Central Park
Observatory for the
past thirty years is
28'42, which was ta-
ken at 9 P. M. on
February 5, 1876.
The occurrence of
these lowest barome-
ters on almost iden-
tical dates, viz., the
5th, 6th and 8th of
February, is noteworthy.

ther. Leather to be
used for folds should
il be taken down to
the desired thickness
while the leather is
dry, as you will be
| less liable to spoil
them while drawing
them through the
splitting  machine.
No strap should ever
be creased while it is
dry, for leather that
is creased while dry
will not have a crease
on it after it has been
used for a short
time.”

—_— e
Humidity in Dwell-
ings.

It being granted

b that humidity in

3 - dwellings is the

cause of many dis-

AN

ol

eases, the following

L1

simple method of

testing, which has

)
iy
1]

been suggested by

the Lyon Medical, is
interesting. It di-
rects that doors and
windows of the room
must be closed to
prevent the entrance
of exterior air and

SCIENTIFIC AMERICAN SELF-REGISTERING BAROMETER BROKEN BY ATMOSPHERIC DEPRESSION ON FEB. 6, 1896.

The reading, as taken by|minishes, a portion of the mercury flows out of the

Mr. Dunn at the down-town observatory, was 2880 ;| tube into the reservoir, and this, becoming heavier by
at the Draper Manufacturing Comnpany’s office, 152|that amount, stretches the springs and falls a propor-

Front Street, 2866 ;
Company’s office, 28'57; at the New York Herald

office, 28'55; and at the Central Park Observatory, 28°60. | tain amount of mercury out of the reservoir into the

at the SCIENTIFIC AMERICAN | tionate distance.

An increase in atmospheric pressure will force a cer-

© 1896 SCIENTIFIC AMERICAN, INC.

that a piece of fresh
quicklime should be
left in the room for
twenty-four hours. It claims that in an ordinary
room, if three-quarters of an ounce of water is ab
sorbed by the lime, the room may be considered un-
healthy. The amount absorbed is determined, of
course, by weighing the lime. Our authority, unfor-
tunately, fails to state the size of the room.
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RECENTLY PATENTED INVENTIONS.
Engineering.

REFINING ZINC.— George M. Holstein
and John D. James, Pulaski City, Va. A process of and
apparatus for refining zinc spelter and separating there-
from the lead, patented by these inventors, is based on
the specific gravity, the melting points, and the volatiliz-
ing points of the two metals, and provides therefor special
furnaces and retorts. The furnace fires are designed to
be 8o regulated as to keep the retorts as nearly as possible
at the temperature at which zinc volatilizes, lead requir-
ing a slightly greater heat to volatilize, and the lead
in melting collecting at the lower part of the retort,
this part of the retort being exposed to the air, which
chills the metal and diminishes ebullition. The volatil-
ized zinc passes over a bridge into a condenser.

ZINC REFINING FURNACE.—George M.
Holstein, Pulaski City, Va. For better carrying out the
above process this invention provides a furnace designed
to save fuel, the front ends of the retorts being made
lower than their back ends, to cause the lead to flow to
the front, where there is an externally exposed dam, the
molten metal tlowing out only through a tap hole, and
the condensers being arranged to open only in the top
part of the front ends of the retort. All the operations
are conducted from the front, and the lead may be drawn
off from time to time without stopping thefurnace. Zinc
dross, galvanizers’ waste, or other forms of zinc or zinc
trimmings may be treated in the furnace.

Railway Appliances.

CAR FENDER.—John F. Girtler, Brook-
lyn, N. Y. In this device a main frame, which may be
readily applied to and removed from the dashboard, sup-
ports a swinging platform adapted to rock forward and
rearward, a spring-pressed guard being normally locked
in place by the platform. When a person is struck by
the moving car, and falls back upon the platform, a guard
frame is swung up by springs, to prevent the person fall-
ing out of the fender.” The entire fender may be readily
swung up into folded position.

CAR FENDER AND - BRAKE.— George
W. Beard, Baltimore, Md. This fender is located entirely
beneath the car platform, the front edge of which is
cushioned by a hollow elastic tube, and the fender has a |
front or tripping frame, which, on coming into contact
with an obstruction in the path of a moving car, adjusts
the fender in position to catch and retain a person
caught. The fender is algo pivoted to a vertically mov-
able frame provided with brake shoes, the fender and
brake being automatically lowered by the action of the
tripping frame, although they may be lowered at will by
pressure upon a treadle on the car platform.

CAR DOOR.—John J. Mulligan, Vicks-
burg, Mies. This invention provides a lightand water
proof freight car door, preferably made of metal, which
may be conveniently slid over the door opening to closed
position, the door being guided and having only a sliding
movement, while it is provided with a lock and automat-
ically locks itself when closed.

JAR WINDOW VENTILATOR.—Charles
‘Whitlow, Washington, D. C. This is a device which may
be readily applied to or removed from either end of a
window, and so adjusted as to admit air in any desired
quantity, the incoming air being protected by external
hoods. The device may be compactly stored when not
in use, and has independently adjustable ventilating sec-
tions so guarded as to avoid excessive draught upon the
rear section of the ventilator.

RAILWAY FroG.— Edward N. Grig-
ware, Cngeville, Mich. This invention relates to devices
for shifting or setting the frog similarly to the tongue of
the switch, that the joint between the main line rails and
siding may be closed as completely as possible. Pivoted
to a base plate attachable to the rails is a frog having its
opposite ends adjacent to the rails, sheet metal stops
with bentup central portions being secured to the base
plate ori opposite sides of the frog. The device is simple
and inexpensive, and the parts are not liable to become
deranged or broken by hard usage.

FisH PLATE Lock.—Albert E. Tren-
towsky, St. John, Canada. This is an improvement
whereby one of a pair of fish plates is provided with
lengthwise keyhole slots to receive the bolts that attach
it to the rails, being locked in place when engaged by the
bolts by a removable device. The locking device con-
sists of a curved spring having a portion which engages
the bolts and another portion which engages the wall of
the slot, a prong or finger of the spring entering the slot
and engaging the slidable splice.

Electrical,

TELEPHONE SYSTEM.—Wallace A.
Houts, Parker, South Dakota. A call box is provided
with a revoluble wheel and a revoluble indicator, accord
ing to this improvement, a spring having its ends secured
to the wheel and the indicator being wound up by the
rotation of the indicator relatively to the wheel, the wheel
operating a circuit-breaking mechanism. The improve-
ment is designed to diminish the employes of a central
office, and provide a simple and efficient call box and au-
tomatic switch, whereby any call box may be operated to
work the switch and conneet one telephone with any
other of the series in the system.

BATTERY.—Charles J. Hirlimann, Fort
Lee, N. J. The jar of this battery has interior flanges.
and the zinc element extends around the interior of the
jar, while the carbon element comprises two cup por-
tions having perforated walis, there being a flange on the
upper portion of the carbon element adapted to rest on the
flanges in the jar. and there being two ears on the carbon
element to which line wires may be connected. 'The carbon
element presents a large surface to the action of the ex-
citing medium, presenting practically a two-cell battery
in one jar no larger than the ordinary single cell jar.

Fuse HOLDER AND LIGHTNING AR-
RESTER.—Harry A. Lewis, Norristown, Pa. This is an
improvement in devices for automatically cutting out the

line of an electric circuit when the current is excessively
increased. A fusible wire is made to form part of the

line, this wire being designed to be burned out with too
great current, and the invention provides means for easi-
ly inserting and removing the fuse block and an auto-
matic device for grounding the excessive current, the im-
provement embracing two slotted binding posts in the
slots of which are spring-ciamping devices, a fusible wire
connecting the posts.

ELECTRIC RAILWAY.—Augost Casazza,
Hoboken, N. J. This invention is for a conduit line road
in which the line wire is made up of a series of in-
dependent insulated sections, an automatic switch bring-
ing the several line sections in and out of the circuit as
the car passes along the track, so that the line wire is prac-
tically dead and harmless. The switches are operated
by an independent local circuit, preferably energized by
a storage battery on the car, so that they may be worked
without reference to the line circuit, the entire system
being designed to be certain of operation, durable, and
little likely to get out of repair.

SIGNALING AND SWITCHING.—John D.
Taylor, Chillicothe, Ohio. This is in part an improve-
ment upon a former patented invention of the same in.
ventor, providing improved mechanism for operating the
rail switch, arranging the circuits so that an accidental
cross will not lead the current to a switch or signal where
it is not, wanted, providing for reversing the switch-ope-
rating motor to avert the possibility of failure of arrest of
its operation at the right point, and reducing the number
of wires to operate a switch and signal plant.

Mechanical,

PAPER MAKING MACHINERY.—Alfred
H. Smith, Wilmington, Del. This invention provides an
improved guide for the felts and wires of paper-making
machineg, comprising reciprocally balanced rollers adja-
cent to the guide roller and connected with its sliding
bearing, the auxiliary rollers receiving the sides of the
felt or wire, so that on the oblique travel of the latter
either roller is overbalanced, and the bearing is shifted to
change the position of the guide roller to correctthe
movement of the traveling wire or felt. The improve-
ment affords a very sensitive apparatus to correct the
tendency of the felt or wire torun to one side.

DISTRIBUTING GEAR.— James T. F.
Conti, Paris, France. For controlling the supply of
steam, compressed air, etc., in operating accessory ap-
paratus simultaneously with the action in the motor cyl-
inder, this invention provides a series of valves arranged
in circular series and provided with segments, a lever
mechanism comprising a segmental arm being movable
into engagement with the several valve segments, and
there being means for imparting a rotary movement to
the arm, and a stop to prevent its complete rotation.

ELEVATOR POWER WHEEL.— (George
S. Fouts, San Jose, Cal. This invention is an improve-
ment on a former patented invention of the same in-
ventor, and comprises a revolving drive wheel pulley
having movable clamping sections operated by cam sur-
faces normally held from turning with the wheel, the
cam surfaces being capable of a partial revolution, and
heing adapted to be set to release the clamping sections
at different portions of the circumference of the pulley.

Agricultural,

CULTIVATOR.—-Harm H. Franzen and
Rudolph Haschemeyer, Golden, I1l. This is a machine
which, in addition to the beam and cultivator blades,
hae an auxiliary cultivator rotatably mounted and driven
by contact with the ground, being attached to the beam
in a manner to pass between the hills. The ordinary
cultivating blades operate in the usual manner as the
machine advances, cultivating the ground at each side of
a row of hills, while the other or weeding cultivator cul-
tivates the ground crosswise adjacent to each plant to
eradicate all weeds, it being designed to cultivate a field
at one passage of the machine.

TRANSPLANTER.—Joseph 8. Ober,
Ridgeley, Md. This is a pneumatic device, in which a
transplanting cylindrical shell, with sharpened lower
edge, adapted to be forced down around and over the
plant, is connected with and formsa part of an air pump,
the pulling up of the piston of which forms a partial
vacuum to sssist in withdrawing the plantgfrom the
earth, while the forcing down of the piston compresses
the air and tends to force the plant from the shell with-
out injury to its foliage.

Miscellaneous.

BicycLE AIR Pump.—Willis H. Os-
trander, Boston, Mass. This is a pump which cannot be
detached from the bicycle, its barrel being formed of one
of the tubular brace bars of the frame, while the piston
rod is guided at its upper end in a branch of a hollow
saddle post, the operating handle being arranged to lie
normally below the saddle. An elastic tube, normally
held along the brace bar, is connected with the discharge
end of the pump, and has at its outer erid a nipple
adapted to be inserted in the air valve of the tire.

STREET CLEANING MACHINE.-- Clinton
Beckwith, Herkimer, N. Y. This is a machine to be
operated by power for simultaneously sprinkling the
street, taking up and removing the dirt, disinfecting it,
and discharging it at intervals. The machine has an in-
clined elevator or carrier trunk or casing whose lower
end has a rearwardly diverging mouth into which is dis-
charged an air blast and aqueous spray through a wide
spreading nozzle impinging against the road bed. the
same blast also blowing a disinfectant into the trash.
The air blast may be used either with the water spray
and disinfectant or alone.

TURPENT:_» HACK.—Edward Blount,
Quitman, Ga. This is a tool of scoop-like shape with
curved cutting edges for making the requisite cuts in
trees, and the tool is formed, according to this improve-
ment, with a shank which permits its ready attachmeat
to and removal from the handle. The hack is thus made
reversible, 8o that one edge can be used after the other,
and less frequent sharpening will be required.

BALL FounTAIN PEN.—Sirus E. Koch-
endarfer, Hollidaysburg, Pa. This is a tubular marker

or pen for marking boxes or packages, the cap at
oneend of the tube holding the marking fluid having
a drawn-in flange within which fits an outwardly project-
ing ball, against which bears a spring-actuated presser.
An annular pad held by the presser prevents the too free
passage of the marking fluid to the sphere, which forms
the marking device, and yet permits the pressure upon
the sphere to regulate the amount of marking fluid sup-
plied.

ALBUM. — Felix Reifschneider, Brook-
lyn, N. Y. This invention relates especially to photo-
graph albums which have removable leaves, and pro-
vides for the leaves lying flat when the album is opened.
Inexpensive and durable devices are also provided for
removably secaring the leaves in the binding, whereby
one or more of the leaves, or all of them, may be readily
placed in position in the album or removed therefrom.

PERFUMING DEVICE. — Frederick G.
Fisher, Battle Creek, Mich. For perfuming and scent-
ing the air of rooms, this invention provides a simple
and inexpensive mechanism for utilizing the perfume in
the most economical manner, the perfume being held in
a pivotally mounted receptacle from which it is dis-
charged in a continuous and regulated manner, accord-
ing to the adjustment, by a specially arranged clock me-
chanism. The perfuming device may be constructed as
a separate instrument, but is preferably embodied in a
time piece.

BINDING FOR BOOKS.—Carl A. Evertz,
Brooklyn, N. ¥. Thisis a binding especially designed
for employment upon heavy sheets or leaves, such as
the thickened leaves of sample books, albums, scrap
books, etc., the leaves being provided at the bound edge
with a reinforce or hinge strip of cloth or similar ma-
terial, and the reinforce being attached to the next ad-
jacent leaf or sheet, to dispense with the sewing or
kerflng.

BALE TIE FASTENER. — Edmund A.
Jablonsky, Brooklyn, N. Y. Tke bale tie bands or
hoops, according to this improvement, are connected by
end loops with hooks adapted to be hooked one upon
the other, the hooks having at their hook ends laterally
projecting lugs adapted for engagement by the prongs of
an unfastening lever, whereby a bale may be con-
veniently opened without cutting or Jestroying the tie
fastener.

COVERING FOR RUNWAYS, ETC.—Frank
J. Lennon, New York City. Intherunways of stables,
by which horses pass from one floor to another, and
for other similar uses, this invention provides a floor
covering designed to afford a secure foothold and pre-
vent slipping. It is formed of narrow elastic strips of
rubber or similar material, put on in tubular or looped
form, and with their edges overlapping, thus protecting
the fastening devices by which the strips are held in
place.

SCREEN. — George D. Henry, West
Grove, Iowa. This screen containg a removable panel
constituting a fly trap, while not interfering with the ex-
ternal appearance of this section of the screen, the trap
also having a bait holder which will ,be inaccessible to

| the flies and a concentrating chamber into which most of

the flies will find their way, provision being made for
readily emptying the trap of the flies caught.

Forpine Cor.—Edwin F. Tilley, New
York City. . Thisisa cot which may be easily folded
into compact form, to take up the least possible space.
It consists of a mattress frame to which end posts are
connected by links, the frame having extended angle
irons formed with notches in each portion to receive two
parts of the respective posts, the dual connection afford-
ing a more secure and rigid structure.

BrooM.—James Bowell, Port Arthur,
COanada. As & new article of manufacture, this inventor
provides a broom of broom corn and a fabric web, the
latter extending lengthwise and from side to side about
centrally of the broom, and being held in such position
by the binding wires or threads. 'The broom is thus de-
signed to sweep the finest dust, and the fabric forms a
backing for the layer of broom corn at either side, the
efficiency and wear of the broom being thus greatly in-
creased. .

Winpow SAsH. — Charles C. Miller,
Brooklyn, N. Y. To prevent rattling of .the sash in its
casing, on account of atmospheric changes, this inventor
provides a yielding attachment for the side rails, and to
which the weight cord is attached. It comprises a metal
boxing adapted to slide in the casing and a metal shell
secured to the side rail of the sash, while springs secured
to areinforcestrip in the shell bear against the inner
surface of the boxing. The shell and boxing are so
connected that the sash may be readily removed when
desired. '

FoLpiNG BABY CARRIAGE.—George
Mayer, New York City. This carriage is designed to
fold both longitudinally and laterally, and to be of more
simple construction and more easily operated than baby
carriages heretofore made. The axles are formed of
jointed sections, and a coupling extending from one
axle to the other is capable of folding laterally with the
body portion of the vehicle, the end portions of the
body being also jointed and mounted to swing forwardly
and rearwardly.

WASHBOARD HOLDER.—James A, W.
Sears. Escamg)a, Mich. This holder has telescopic sec
tions adapted for adjustment upon each other for any
width of washboard, there being at the end of each sec-
tion clamping devices for fitting the holder upon the
washboard and attaching it to a tub of any diameter, in
such manner that the washboard may be conveniently
swung into and out of the tub as degired.

PuzzLE.—Stephen A. Bartlett, Demar-
est, N. J. This puzzle is degigned to imitate ** Chickens
in the Garden,” and comprises a suitable base on which
is a circular casing in which is arranged a series of
channels around a goal, a pen, and gates swinging open
in one direction controlling the ends of the channels.
The balls are made to travel in the various channels by
tilting the base, and considerable skill is called for to
thus assemble the balls at the goal.
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Designs.,

PAPER CUTTER.—James Slater, New
York City. This design ie for a paper cutter shaped to
simulate the heel, instep, and pointed sole of a slipper,
with a high and small heel and highly arched instep.

BRUSH CORE.—Henry M. Livor, New
York City. This design has a cylindrical core, with a
helical groove in its cylindrical surface, the groove hav-
ing at intervals widened and deepened portions.

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.

NEW BOOKS AND PUBLICATIONS,

LA MECANIQUE GENERALE AMERICAINE.
By Gustave Richard. Paris: J. B.
Bailliere et Fils. 1896. Pp. 630.
4to. 1441 illustrations. Price $2.40.

This work has special reference to the machinery and
industry represented at the Columbian Exposition of
1893. The illustrations are very largely obtained from
trade catalogues. It will without doubt serve a useful
purpose in giving French manufacturers a better idea of
our machinery and manufactures.

How To SHOOT A REVOLVER. A simple
and easy method of becoming an ex-
pert revolver shot. Byv Major Wil-
liam Preble Hall, U.S.A. Wash-
ington : The Army and Navy Regis-
ter. 1895. Price 50 cents.

The author has a well deserved reputation as one of
the best revolver shots in the United States, having won
six of the medals the government awards each vyear
to the best revolver and carbine shots in the cavalry.
This little pamphlet i certainly deserving of a large cir-
culation, for it has been proved repeatedly that the aver-
agesoldier and policeman, the police especially, are ex-
tremely bad shots with a revolver.

TRANSACTIONS OF THE AMERICAN SO-
CIETY OF MECHANICAL ENGINEERS.
Vol. XVI: New York: Published by
the Society. 1895. Pp. 1209. 8vo.
326 iilustrations, portrait.

This portly volume gives, in addition to the proceed-
ings of the various meetings of the society, a series of
most valuable papers, which are freely illustrated, read by
memberg of the society. Among these papers are articles
on improved forms of steam separators, centrifugal gov-
ernor, drawing office appliances, some tests of the
strength of spruce columns, stresses in the rims of pulleys
and fly wheels, rail pressures of locomotive guiding
wheels, rustless coatings for iron and steel, the theory of
the moment of inertia, the development of electric tram-
ways, a portable disinfecting plant, a new shaft governor,
new forms of friction brakes, pipe covering tests, effi-
ciency of boilers, etc.

SHOP KINKS AND MACHINE SHOP CHAT.
A series of over five hundred practi-
cal paragraphs in fawmiliar language,
showing special ways of doing work
better, more cheaply and more ra-
pidly than usual. By Robert Grim-
shaw. M.E., etc. ew York: Nor-
man W. Henley & Company. 1896,
§’2p50393. With 222 engravings. Price

This work, by the well known and popular author,
Robert Grimshaw, is one of those that seems to possess
the capability of taking the ordinary workman, to a cer-
tain extent, out of himself, and of causing him to leave
the grooves of conservatism and to originate his own
methods. The book, in other words, is of the sug-
gestive order. In its well printed pages we find described
any number of excellent methods and hints for the ma-
chinist presented in the lively style which has become
identified with the author. Many illustrations are given
and each hint consists of a paragraph with full type head-
ings, so that anything can be readily found. Butone por-
tion of the work which we must commend especially is
the index, to which some thirteen closely printed pages
are given, making a most complete reference table for
the somewhat varied matter contained in the book. The
illustrations, of which there are 222, are fresh and new,
and excellent examples of the illustrator’s art: Asan
excellent example of the author’s style, his dash and the
personal element strongly presented, we refer to the con-
cluding sectionunder the heading ‘* Emergencies.” But
it isnot fair to note only a single section; everywhere
throughout the book will be found excellent suggestions
put in the same practical and graphic style. Correct
treatment of flles, a new style of center gage, illustrated,
the evils of the set screw, good and bad types of boiler
calking tools, straightening bent taps, are samples of
the matter treated. The book will meet with apprecia-
tion from all interested in mechanics.

BICYCLE REPAIRING. A manual com-
piled from articles in the Iron Age.
By S. D. V. Burr. New York : David
Williams, 1896. Pp. 166. Price $1.

This excellent and fully illustrated work is peculiarly
timely. It describes various repairs which have to be
executed on bicycles, incidentally, of course, touching
largely upon the construction of the modern cycle. The
author’s well known standing as an engineer and writer
has been supplemented in the production of this work
by suggestions and information from manufacturers of
bicycles. With a view to future editions, an invitation is
extended to all who are interested in the subject to send
in further information and suggestions. It must not be
supposed that the work is intended only ‘for bicycle re-
pairers ; it will be of considerable interest and value to
the owners of bicycles, enabling them to execute their
own repairs or possibly to intelligently supervise their
execution by others. The intelligent cyclist wants to
know his wheel, and wants to feel that he can recognize
its needs in case of accident or of adjustment. This
hook in popular style will put him in possession of pre-
cisely the points he requires, and will help him to know
whether repairs have been executed properly and what
is a reasonable charge for the same.
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Scientific Qmevican,

Wusiness and FPersonal.

The charge for Insertion under this head is One Dollar a iine
for each wisertion : aboul egnt words to a iine. Adver-
tisements must be received at pudlication office as eariy as
Thursday morning to appearin the joillowing week’s issue.

Marine lron Works. Chicago. Catalogue free.

* C. 8.” metal polish. Indanapolis. Samples free.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Handle & Spoke Mchy. Ober Lathe Co,Chagrin Falls,O.
Want Mach’y to manuf. onroyalty. Box 56, Troy,N.Y.

Screw machines, milling macnines, and drill presses.
‘The Garvin Mach. Co.. l.aight and Canal Sts.. New York.

Use the Hough Security Cash Recorder. Entirely dif-
ferent from a Cash Register. Hough Cash Recorder Co.,
Springfleld, Mass.

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

Wanted—An experienced compression ice machine
engineer. Must be sober. industrious. and thoroughly
reliable. Send address to F., Station G. Philadelphia.

¥ Send for new and cowplete catalogue or Scientific
and other Books for sale by Munn & Co.. 361 Broadway,
Free on application.

New York.

HINTS TO CORRESPONDENTS.

Names and A ddress 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 page or number of question,

Inquirics 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 to reply to all either by letter
or in this department. each must take his turn.

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

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

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

Books referred to promptly supplied on receipt of

ce.
[‘ll?ll‘l als sent for examination should be distinctly
marked or labeled.

(6725) C. F. K. asks (1) how to fasten
carbon on to copper or brass 8o it makes a good electri-
cal contact. A. Electroplate the carbon with copper and
if necessary solder the copper or brass connections
thereto. The simple contact connection should suftice.
2. How many feet of No. 23 wire (A. W. G.) have are-
sistance of 17 ohms ? A. Approximately, 822 feet; practi-
cally, a less quantity will probably give the resistance
named.

(6726) H. S. asks for the conducting
power of aluminum compared with gold or copper for
lightning rods or points for rods. A. The modern views
of lightning protection do not make the true conductivity
of the rod the only factor in its efliciency. Some con-
sider iron as good as copper. The SCIENTIFIC AMERICAN
SuPPLEMENT, Nos. 596, 906, 976, 998, and 1035, gives most
excellent papers on the subject of lightning rods, and we
refer you to them for fuller treatment of the subject.
Price 10 cents each by mail. Aluminum has about six-
tenths the conductivity of copper. It would make fairly
good points.

6727) A. W. asks how to make a sim-
ple electromagnet. A. For information concerning elec-
tromagnets we refer you to our SUPPLEMENT, Nos. 182,
W, 778, 179, 780, 781, 784, 785, 786, 788, 789, price 10 cents
each by mail.

(6728) H. W. C. asks: What can [ put
into glue that has been dissolved in whisky but does not
remain liquid when temperature gets below 70° ? I do
not want to use acids, as they weaken the glue. A. Try
the addition of glycerine or of alcohol.

TO INVENTORS.

Anexperience of nearly fifty years, and the preparation
of mere than vne bundred thousand applications for pa-
tents at home and abroad, enable us to understand the
laws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United Statesand all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at bome or
abroad. are inyited to write to this office for prices,
which are low, in accordance with the times and our ex-

tenslive facilities for conducting the business. Address |

N 0., oftice SCIENTI¥IC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

February 11, 1896,

AND EACH BEARING

‘THAT DATE.

[See noteatend of list about copies of these patents.|

Alarm. See Burglar alarm.

Animal trap, Burton & Eherhardt ..................
Armature for induction motors.

Atomizer valve. W. gmore.
Auger, earth, J. W. Kenevel..
Axle, carriage, E. P. Jordan..
Axle lubricator, H.

H. M.
bag.

Battery. See Voltaic battery

Battery, W. S. Doe ,24
Bearlna, antlfrlctlon 554,570
Bearing, ball, A. W, 8traub 554,
Bed., invalid. 'S. 7. Conkwnz 554,
Bedstead, metalhc, L. 554,47
Belt, E. Cooper........ 554,478
Bicycle brake, E. 8. H 554.41
Bicycie brake, automatl 554,416
Bicycle frame, C. E. Tomlinson 554,
Bicycle holder, J. J. McKanna. . 554,454
Bicycle saddle, Dodds & 1'‘homson. . 554,337 °

Bicycles. electric lamp bolder for, E. D. Rockwell 554,459 | Gas, process of and apparatus for making, W. F.
Billiard cu e chalk apparatus, H. Liebreich........ 554,625 Browne »
Bit. See Countersinking bit. Gases, apparatus for consuming waste, F. Neve-
Boats, anticapsizing and life-saving appliance for |  ZOId...euiiiiiiiiiiiiiiiiieiieiniiiiiiiiiiieiiiaiees 554,293

small, W. Von Rudiger. ... 564349 Generator See Gas generator.
Boiler, C. T. Toulmin..................... .. 554,383 | Generator, J. F, Pease..........ccccvienneiiiniiinnn. 554,456
Boilers, preventing scale in steam, B. McCabe .. 554,530 | Grain binder band securing mechanism, L. J.
Bolt. See Self-locking bolt Fellay
Eottle W.C. Jerome.. .. 554518 | Grate, E. K.

e, T.W. Richards. . B Grate, hollow blas roc
3ott &'stopper, C. H. Davis. . ... D04, Grave filler, W. T. Allen. Jr
Bowllng alleys, ball runway for, H. Wigg . 354,611 | Grinding machme, J. Coyne .
Box. e Cigar box. Distributing box. Grounds. method of and means for detecting, J.
-3racelet J Forsheim................. 564,215
Braidi nngmachi ne, F.C. Relnhardt
Brake. See Bicycle brake. Car brake. g
Brake apparatus, automatic fluid pressure,1'.J. nails, nall-settlnn. H. 8. Garr
Zan .. 534,623 | Harness, track, Persels & Mack

Brake lever. differential, J. '234 | Harvester reel, B. F. Stewart
Bread raising li!Jpa.ratus, 8 Harvestin g machine, J. F. St
Bridge, draw, E. B. Jennlnns Hay carrier, W. G. Ricker.
Brush for cleansing, scraping, Hay loader, G. W. Packer
Bug and flea trap, G. Tpgon Hay rake aud loader. W.
Burglar alarm, electrical. C. ¢ Heater. See Electric heater, Gas
Burner. See Lamp burner. table heater. Water heater.

burner. Refuse burner. l':leatmg and lighting apartments, device for, P. 591

Heddle machln . P
Hinge, spnnsg F. Keil

Canpenng instrument, G. W. Ming Hook. nap hook. Traceor hame hook
Can. See Oil can. Hoop, J. Jones.................. . 554,416
Cap, G. Hirschberg.........coovviiiiiiiiiesiiiaies Horse blanket J Dailey.. .. 54,
Car and air brake coupling, automatlc. O. Le- Hub, wheel, C. E. Tomlinson.. . 554,464

COMPLe.........cvurnneannnnns . 554.521 ller feeder, clover, P. Hofferd. . 554,34
Car brake, R. H. Black . 564, njector, J . Desmoid........... . 554
Car brake, A. H. Fox. . 654, njector, T. J. Sweeney.. . 564,401
Car brake, F. Gabler . 564, nkstand, R. G. Hopkins. . . 5564424
Car buffer, railway. T. L. McKeen . . 554,4 [nsulating iolnt G. J Carson . . 554,332
Car coupling. O. t .. 5564413 | Insulating joint, L. McCarthy ............... ,394
Car coupling. M. M. D\ ha 554, ron melting apparatus, B. H. Whiteley....554,558, 554,569
Car coupling, H. Raymond.. 554.4% | Jack. See Lifting gek. Roundin jack
Car coupling, W. F. Richards 554,310 | Joint. See Insulat g joint. Rail joint.

Car coupling, J. A. Roosevelt . 554,638 | Kiln. See Dry kiln.
Car coupling, J. F. Smith.. . 554,547 | Knitting machlne sinker holder, Cartledge &
Car coupling, M. Wells....... . 554.610 Dawson ceieenenes 504475
Car, dumping, W. McMahon .. 564,531 | Lamp burner, J. Jauch.
Car fender, W. D. Gold ....... 564,487 | Lamp, electric arc, J. A. Seaverns.,
ar fender, H. Parpert........... 564,301 | Lamps, means for supporting and moving eleo—
Car fender attachment. R. Muir.... 5564.5% tric, J. Dempse; . 554,245
Car fender, automatic, D. F. Mannlng . 554,495 | Lantern bail holder, H. H. Seim
Car fender or auard H. Schweers.. . 554,462 | Latch, H. F.Keil...............
Car replacer, R ilawkms ........ 564,512 | Lawn sprlnkler V. C. Rocholl.. 50
Car roof, P. H. 1 Murnh 554,287, 564,288 | Letter clas rﬂ 8.'J. Neugroschl et al &5
Car wheel, T. P. Murphy 854 Letter marking machine re 1ster. M. J. Dolphin.. 554,248
Cars, platform constructionfo Lifter. See Plate or pan lifter.

F A T T e Lifting ;ack. M. Anderson
Carding englne feeder, J. F.Geb.... ........... ... 554, Lifting Jack, lever, J. C. Coffee. . ,579
Carving, routing and mortising macbine, T. D. Ligbting apparatus, H. H. Norrington. . 554,206

() 00 OB G RO ARG 8 000aRE0 GO0 0os 564,333 | Lighting apparatus, building, H. H. Norrington.. 554,295
Casting mould, metal, W. H. Smethers.. 380 | Liquid raising and drawing off apparatus, A. Bon~
Castings, machine for cleaning, H. Beeg. DOPONL. . creueeeiaiiiiinnsaseisssestoeniiaannnncns 554,576
Chair. See P1ano chair. Lock. See Sash lock.

Chair fan attacbhm ent, rocking, J. A. Gerlemann.. 534,597 | Lock, A. Alfq

Check protector, G . eebe 554,613 | Locomotive, electrlc. C. F. Uebelacl ... 554,353
Cigar box, W. F. Fuc 554.5¢ Locomotive oil burner, W. Booth.. 435, X
Cigar flllers, machlne for Log car attachment, B. W. Jobnson 554,342

Dela Mar 554,635 | Logging machine, steam. G. T, Glov 2
Cigar machln Ren 554,606 | Loom dobby, A. Scheid.... 554,314
Cigarette machine, H. " 564,575 | L.oom shedding mechanism, Bval 564,442
Clasp. See Letter clasp. Loom warp stop motion, J J.H. Northro
Cleaner. See Dish cleaner. Lubricator. See Axle luhrlcator.

(‘llp. See Cable clip. Lubricator, H. G. Brown . X
Clothes line support, J. Pagliughi et al... . 554.347 | Lubricator, W. F. Van G 554,429
Ciothes line support, Phillips & Class, J .. 554,497 | Lumber drier, G. B. Hoag 554.271
Clothes pounder, G. A. & E. R, Crooker 554,440 | Malt drier, L. A. Henze.. 554,
Cluteh, friction,J. M. Dodge........... . 564,583 | Mangle, A M. Dolph et al. . g.
Coal dust firing apparatus, C. Wegener . 554,327 | Measure. C.E. Bradley..........cooieveins . 474
Combing machine, Gunerman & Schacht 554,265 | Measuring nnstrument electrical, E. Thomson.... 554,321
Commutator hrush 0. P. Loomis ...... .. 954,369 | Meat extract and makingsame, J.oH. Hetherlng- R
Condenser and aerator. steam. E. Rowe .. 554,539 141 a0R00a0, SHEBoCaGO0EA FO000660000000000000a000 K0 ,269
Condenser, steam, H. A. Wheeler..... . 554,384 | Mill. See Spice mill.
Converter, pneumatlc, C. 3. Price. .. .. .. 564,457 | Milling mochine, F. Holz.........cc.......... 554.422, 554,423
Copying machine, Browning & St. John .. 554,237 Miner’s 1ool and candlestick, combined, A. O.
Corn buskine machine, G. 8. Gunderse .. 564, B = T ) U 554,546
Corn, snapper and fodder cutter. Chapman & Mou d See Casting mould.

CTOLACT. . ...v. eernannrnienansnnsnnen evnnrnnsnen 564,241 Moulds. sand blast apparatus for cleaning, J. E.
Countersinking bit,J. H. Henry............ ....... 864443 |  Parker... ..........cc..cciiiviiniennnnenns 554,299, 554,300
Coupling. See Car coupling. Ca.r and air brake Motor See Electric motor.

coupling. Pipe coup lng Thill coupling. Mowing machine, P. K. Hodges..................... 601
Creamer gage and indnca or, W. M. Gartshore.... 554,259 | Nuts, etc., machine for shaping sleeve, J. Coyne.. 564,481
Crimping tool, F. Westerbeck....................... 554,554 | Oil can, B. POrter.........ccciiereuniiecernnsecnnnnnes %
Crusher. See Ore crusher. 0il, device for separating gas and water from, B.
Culinary device, W. J. Schneider PGAITOOTE. .« svevsenannens semeneensnsnnsnsnsrennens 554,598
|Cul‘rent regulator. automatic, S. C. C. Cu Oil holder, D. M. Redmond..........ccceceueeennecnns 561,308
Lurrents regulatlng phase relation of alternat- Optical observations, instrument for, G Noetzel.. 564,294

2y B J. BOTR.evvsrrsnnennsnsoeesnsnnnnes senee Ore crusher, J. ROger..........cooiiiieiaiiiainn, 564,317
Curtain and pIIlow sham supporter, window, E. Ore washer, C. H. ’l‘homas 554,551
Farnhai Oven, baking, J. L. W. Olsen .. .. 554,806
Curtain ﬂxture M.T. & M. E. Bentley. 5 % Painter’s guard, H. C. Warncke. .. 554.403
Cutter. See Tire bolt cutter. Painting machine, blind, P. Beck. 554.572
Cycle wheel decorative attachment, H. V. Smm 554,400 n. See Bake pan.
,yclomete J. Rogginger . 554.460 | Panoramic exhibiting cabinet, . 554,638
decoy. W. Kunselman. Paper doll, H. P. Bailey. 564,410
Desk, A. Munich. . Papermaklng macbines .
Dipver, H. M. O. Thode...... 11000000000 98564850 | Crump......... ... 554,243
Dish cleaner, A. M. U Pen and pencil holder, 564,251
Dist ributing box and fuse Penholder, H. C. Clark 564,603
Door fastener, N. H. Colwell.. Pencil sharpener, C. M. 504,608
)oors. device for automatlcal{iy Pianissimo attach ment, Blond 554,387
| ing hatchway or other, F. F, Jackson. 554.517 | Piano attachment, L .M. French 554,418
Dou&' preparing and shaping machin Piano chair, M. Huble......... 554,516

Huexz........... 554,213 | Pipe coupllng for steam and :
Draught equalizer, S. A. ........................ .. 554,256
Dredging machine, S. A. Hill uuuvl, oom, T. 8. Grandstaff. .. 564,262

Drier. See Luwmber drier. Malt drier. anter, corn, J. Jarmin..... ... 554,367
Dry kiln, V. L. Emerson................... Plate or pan lltter. W. J, Shaffe 564,645
Drying machlne waddlnz.O E. Drown Plow, R. L. Yeager..................... 554,564
Duplex tube, J. T. TROIDE. ......v.uerresreonsersnns 564,322 E’ollsh rod adjuster. Wilder & Pattrell. . 554,661
Dustpan and ventllator combined, F. M. Rector.. 554.5“1" Portable heater. J. M. Murphy..........ccceeennnet 564,529
Elastic fabrics, 'Froduc og. R. Plechner............ 554,535 | Post. See Fence post.
Electric cable. illeaume................. 554.263 Printer’s galley. F. L. Denlson 554,246
Electric conductor conduit, Fuller & Klnney 554,631 | Propeller, screw, M. N. Tay.. .. 564,331
Electric conductors, chine for cc Propulsion of boats. W. Korward. . 554.589
T erapareyayme Pruning implement, W. 8. Young 554,433
Electric heater or rheostat, Kraemer & Kruger... 554,632 | Pump, centrifugal air compression, Anderson &
Electric light cabinet. E. L. Slocum. ............... ¥ Bernsen........ 554,534
Electric machine controller, dynamo Knight & Pum‘) oggmtlnz mechanlsm. W. A. Anderson... 564.568

arley, Jr .. 564,276 | Puzzle, ..o 554,565
Electric motor. J. H. Guest.. . 554,365 | Pyrometer, Uehllng & Steinbart.. .. 564,323
Electric motor controller, W. B Potter 564,307 | Rack. See Gun rack.

Electric switch, H. B. W hitehead.... ... .. 564,557 | Racking ap a.ratus.J Rebsamen .. 554.458
Electric system three wlre. Hewlett & Potter.... 554,270 | Rail joint. W. D. Jon . 564,602
Eiectrical converters. automatic cut-out for, W. 564,607

J. Greel : .. 664,461

Electrlcal dlstrlbutbn J. Burke..
Embroidering machiné, R. T. Smith."" den .. 554445
Engine. See Rotarv engine. Railway frog, P. G. Stormer . 554,320
Engine, E. Ortmann...........c.ccocveeveiieeinciannes 554,532 | Railway switch, W. M. Bro 564,437
Engire eontrolllng mechanlsm, J L. Heald 554,340 | Railway switch o) Nperatlnu devlce. C.W. Ferzuson 5644%
Excelsior machine. D. A. Heike 564,267 | Railway tie, P. NOODAD.........c.veeesnnniiinnnn..s 554,38
Exercising machine, F. Hulsmann 554,636 | Railways., automatic gmnt or switch apparatus
Extension table, E é Dilworth 554,361 0T, Von Gajewski & Braun. ... ................. 256
Eveglasses, J. J. Bausch....... . 554,227 | Rai mgs. underground condult for electric, W.
Eyelot, B, Kempshall..... 5547624 S. Merkle . 554,450
aueet and ﬂlter, combined, 564,281 | Rake. See H:
reeders, transferring, J. Bu Tk 564,239 | Reamer, pipe, 554,420
Felt eﬁy 554,468 | R ing tool, & 554,466
felted headwear, 554.378 | Recorder. See Time recorder.
rence, J. K. Etter.. 554.441 | Reed instruments, mouthpiece for, K. Clapp 554,242
F'ence machine, H. H. 564,338 | Refuse burner, . McGieb: 554.463
Fence post, L. Middleton, 554,391 Reaeneratlng furnace, etc. ,O.§ 564.499
ence stay, O. Whitehead 554,560 | Regulator. See Current regulator.
fender. e Car fender. regulator.
fifth wheel, T. J. Herring 564,268 | Rivers. streams, or sea from_ erosion, means for
Fifth wheel, J . Parent 564,533 protecting banks of, G. Vill 564,354
ifth wheel, T. G. Read. 554,375 [ Roach trap. F. L. Cook.. 564,616
Fifth wheel, vehicle, T 554,345 | Roller. See Street roller
f'ile, R. Bennett.......... 564.574 | Rolling rings. etc., apparatus for, W. D. & J.
ile, letter or bill, Gottwals & El 564,261 on 564,482
F'ile, paper, 8. A. Douglass . 564,362 | Roof, tile. C. 554,274
‘Ile, pa]per A. Sharp. 554,500 | Rot: emzlne, . McC) 564,290
Pllter, ‘M'.Rnblnson . 54,312 | Rounding jack, J. Valentine 554.467
ilter, liquid, T. Linke........ 554.280 | Sand distributeér, J. Martin. 554,603
Filter, liquid. Llnke&Gould 554.279 | Sash fastener,J. F. Pool.... 564,305
Fire escape. J. kyans. ..... . 554,587 | Sash holder. J. Schwarz..... 554,317
Fire escape, R. Howell .../ "0l 554,515 | Sash lock. G. H. Lasar.... . ... ... 664,633
fire extinguisher, chemical, J . N Eastwood...... 564,363 | Sash, revolving wmdow. A. L. Bolies 554,231
fish extract. making, F. Sahl: . 554.540 | Sawmill dog, C. Elender...... ......... . 564,586
ish scaler, M. C. F Acuero . 554,637 | Scissors attachment M F. Grabam . 554.599
Fluid compressor . 564,604 [ Seed bag, (. N.Choate............ .. 554,412
Flv frame, C. bitak er ................ 554,407, 554,409 | Seeding machine, C. E Patric . 564,302
Iy frames, cone rack actuating mechanism for, elf-locking bolt, J. Killinger.. 564,494

C. WRItAKeT. ..e.iiieiriieiniinsiieneiianeaens ¥ ewing machine, H. H. Buﬂum 554,238

Food compound and making same, J. H. Hether- ewing machine, H. Moore. . 554,392

........................................... X ewing machine, E. Murphy.. . 554,626

Furnace. See Regenerating furnace. Sewing machine attachment, 0. B. Olson. .. 564,313
Furnace fumes, separating dust from, H. G. Sewing machine shuttle drivicg mechanism, H.

T e et e e, 564,563 0 O - SIS R . 554,393

Furnaces. mechanism for charging blast, H. G Shade supporting device, J. W. Turnbul 554,502

WiHHAMS ...t it ctiaesiaeaeaanees 554, Snoe, A. Belaire................c..oeainnn 554,229
Furnaces, relief device for blast J. Andrews. Shuttle box supporting rod A. Gartner. 564,268
Furniture leg, W.G. Boughton...........c....cc.uue. Sifter, ash, A. EP Bennett. . 564,573
Gage. SeeCreamer gage. Water gage. Sled pro eller J. Culnan . 564,582
Gambrel folding, P. N. Swanson. Slei; gg (? .......... 554,328

Game, I'. W. Andrus............ Smoke condenser s 564,348
Garment supporter, B. Walter. 554,609 | Snap hook, G. M 554,489
(xarter or other garment holdlnu evice, 54304 Sna hokoks to straps, means for attaching, " 554282
............................................... % e ¥
Gas J}ppmtus for manufacturing, J. A. Waters.. 554,326 | Spanner, L. Mills . 5b4.522
Gas from fermentation for carbonatlng beer. Spice mill, F. H. Robbins. 554,376
etc., process of and apparatus for obtalning Spindle support, E. Hitchon.

air-free carbonic acld heurer & Fischer . 554 Spinning machine, J. Brown.

Gas generator, Vestal & 554,630 | Spring compressing mechanism, F.
Gas heater, C. Whitt lngham 554,355 Sprinkler. See Lawn sprinkler.

Gas lighter, electric, H. G. G

Gas mediums, manufacture of 86

Duke..

§ procket wheel and chain,
Square, center. J. R. Topping..
!tand See Umbrelia stand.
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Starching machine, Hagen & Cooper .. 554,266
Stay, garment, N. J'. Wilkin . 564,380
Stone saw, A. Wi . 554,430
Stopper. ‘See Bottle stopper.
Stove, folding or portable. C.A. 564,334
Stove for cooking, ete., gas, R. G. Finlay.. . 564,263
atove heat regulatcr, cooking, Johnson & Frid-
lund............... ... 554.343
Btoveleg. A. Staley. 554,381
Stoves, deflector plate for gas, J. M Murphy . 554.528
Street roller. steam, C. 0. Heggem .. 564,421
Swift or reel, J. W. Foster 564,620
witch. See Eiectric swltch Railway switch.
Syringe, R. Beyer..............cooeeiviiiiiniiininnes 554,614
‘able. See Extension table.
lacking machine, J. E. Weatherwax.. 554,470
Taopping machine, main, Hearne & 554.513
Tea kettle, C. F. Ebling. 554.250
Telegraph receiver, L. E. . 554.395
Telephone arm rest and table, F. . 564,488
Telephone switchboard apparatus, C. E. Scribner 554,399
Temperature controlling apparatus, W. P. Pow-
ers . . 554,398
Testing ies of materi
stress, machine for. T. Olsen. . 554,297
Thill coupling, Kuepfert & Stadl . 564,449
Thill coupling, C. C. Wallace..... . 564,325
Thrashing machine and separator. F. Strobel .. 564,351
Time recorder, F. 8. C . 554,581
'I‘ire bicycle, O. W. Ketcham « 554,493
Tire boit cutter, J. C. Clinch . 554,504
'l‘lres, machlne for upsetting wheel, L. F. Falr- 64454
’l‘ongne steadler. wagon, E. Brinck . 564,571
Toy, B. B. Whaley............c...... . 554,566
Trace or hame hook J. W. Beckwith.. 554,228
Trap See Animal trap. Bug or flea trap, Roach
Tap.
’l‘rolley and switch, electric railway, L. L. Stimp- " 554,350
’I‘rolley guard, J. H Beazan "~ 554,511
Truck, car, J. A. .. 564,233

Truck, car, F'. L.
Truck, car, J. C. Wa

1I'runk, telescopic, F.

Tube.’ See Duplex tube.

Tuning keg L o T S oanea o OaOAa 0 O00ROR, CAROTOGR 554,
urbine wbeels, making, J. B. McCormick, Jr..... 564,202
urbines, automatic speed regulator for steam, J.

L. Jonsson. ,425
urkish bath, portable, J. M. Murphy.............. 554,527

'[‘ype casting pump, J. West............ 554,405, X

Typewriting machine, N. L. Anderson 554,567

"vpew"ltlnz machine, W. H. Briges.... 554,232

Typewriting machine, electric, J. L. Gar! ,504

Typewriting machine ribbon holder. E. L Foster 554 590

Umbrella fixture, H. D. Sabin.. 313

Umbrella. folding, S. J. Wilson. . ,329

Umbrella stand and lock, H. Ellswor

Valve, W. J. McKay

Valve. clean-out, McCormick & Kletcher.
Valve for steam or water heating appara
F.Morgan............

Valve, steam engine, S. Eid

Valve, steam engine cylinder. . 554,364
Vault, safety bank, T. Barnes. 554,411
Vehicle running gear, O. Wllso . 954,472
Vebicle, self—progelling, 554319
Velocipede, ice, G. Von Otto 554,346
Voltaic battery, S R. V. Rob 654,427
Wagzon gear, J ren . 554,534
Wardrobe, F. B. Pollard . 564,397
Washer. Sde Ore washer.

Washer, J. M. White.... ... 564.431
Washing macbhine, Walters & Cadwalader . 554,553
Watch dial fastening device, G. E. Hart. . 554,511
Water closet seat, E. L. Taft.... .. . . 554,501
Water gage, Long & Riedel.. . 554,283
‘Water heater, B. C. Noble.. . 554,311
Water wheel, turbine, J. B. McCormick. Jr........ 854,201
Well borlng and drilling apparatus, 8chenck &

L& ] T oo OB Ao IBa0000 . 554,315
Wells devlce for ﬂowmg; L. Stephens.. 854,
Wheel. See Car wheel. Fifth wheel. Sprocket

wheel. Water wheel.

Wheel for tram cars, etc., T. Miller................ 554,523
Wick raising or 1owering device, A. R. Welch..... 554,404
Wlndlnz or spooling machine, tbread, J. W. Fos- " ssa62

Wlndow and blind, A. Sommerfeld.

Wire handles, machine for making, D. L. Hil

CHilLLL
Wu;e netting machines, cop holder for, A. E Bar- " 554,368
Wool washlnu machlne. M. Musgreave. L B89
Wrench, T. sel . 564,596
Wrench, P. Lorann ..... ag . 564,284

TRADE MARKS.

Ash pans, C. O’Mahony........c.covveiirernnneannnnnens 2,7
Baklnu powder. Lamp Chimney Baking Powder

Beer and malt tonics, lager, C. A. King..

Beverages, non-alcobolic, Cox & Company
brushbes, solid back, Ames Bonner Company.
Canned green peas, Albert Landreth Seed Com-

pany
Cereals. Muscatine Oat Meal Company. 3
Cosmetics, A. Latbhrop 8
Currants, cleaned, Houven Mercantile Company 21,776
Cutlerz. lncludlng clippers, razor strops

lather brushes. Hibbard, Spbncer. Banlett &

Company
Egg beaters, R. Bry:
Farm |mplements Hlbbard. S|

Company..
Firearms and sporting goods, Hibbard, Spencer,

ny

Bartlett & COmMPpANY..........ccooeiuvneeinnnnnnns 193
Flour, wheat, Hicks Brow-n Milll%g Company...... 21,778
Gum asnd lsolldlﬂed mucilage, esive tablet, H. -

L o A BB n0000000a0006a000000Ababa000aEEHNa00 -
Hardware and snelf hardware, articles of, Hib-
bard, Spencer, Bartlett & Company.. .......... 92
Ice cream eezers, milk cans, and other housebold

articles, Hlbbard ‘Spencer, Bartlett & Company 27.790
Ink for marking linen. indelible, American News
Company .
Lamps, carbon
& Company.
Limestone, crus
Milk, cream. and cheese, New York Con ensed
Mi ilk COmpany........coooneeeeennn.
Ointment for cure of
Ointments, J. L. Bull.
Paint, compound for removing, C. 8. Baile 2,7
Pistols, rifles, and sporting guns, Coit’s Patent

. 21,775
7

Fire Arms Manufacturing Company 194
Purveyor’s goods, J. D. Dewell & ,180
for skin d noll & Compan; 185

pany... .

Remedy for lndlaestlon. dyspepsia, and allied alld
ments, W. R. Warner..................... 7,182 to 27,784
Rope and twine, Standard Rope and Twine Com-

Tea.H C Fisher.. 5
Tobacco, chewing, J.'W. Blackwelder
Toilet, powder, O. S8AMOSLZ . .........m.orrrnerenesns.
Toilet preparations and fumlgators,

named, Colgate & Company......................
Washing compounds, ﬂmd T. H Tabor.
Whisky. Mellwood Distillery Company

DESIGNS.

Ax, W.A.Grimes
Boat, pleasure,
Button, A.
Carpet, A.
Carpet, N. 8. Ste

Chbair, student’s. H. E
Eraser, O. C. & C. W. Hackett
Fastener, F. 8. McKenney
Hamper, clotbes, A. Probola
Jar, packing, Sherwood & Hun
Kneader. bread, L. J. Strang..
Lamp base. L. Hornberger
Letter, sign, P. Steven

S

-?—-ééguu
gERERanaR

ﬁ&j&?’ng

=t

#5141 to 2oiun

Lock or latchb case, H. R. Town 25,150 to 25.152

A G ] e 25,146

s .. 25,140

.. 25,15

Stoves. high shelf for, Klng & Kennedy . . %.155

Table cover, etc., C. F‘rrreste ....... . 25,160
Table vessel, L. W. Sweet .. 25,

Toy cap exploder. E. R.1v 147, 25.148
Yoke book, neck, G. A. & F 0. Gregerson.......... 25.1

A printed copy ot the specification and drawing ot
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished from this office for
25 cents, In ordering please state the name and number
of the patent desired. and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained oy the in-
ventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40 each.
If complicated tbe cost will be a llttle more, For full
mstructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.
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Rpoertisenverits, Invest Time, Energy, and MECHANICALDRAWING e
- - - 5 - Meckﬂ::xsgms tﬁa.m Engmeermghhlectrwlty, ‘ \
ORDINARY RATES. Brains Successfully ? ™ | imimiinais phiscmnens, |
Inside Page. each insertion - - 73 centa a line ?;'shﬁosgudﬁrxy‘:ur?;:ﬁlu' stating subject

Back Page. ench insertion = - - - $1.00 a line

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

I'he above are cnarges per agale line—about eight
worus per line. I'his notice shows the width of the hne.
and is sev in agate type. Wneravings may head adver-
tisements at fhe same rate per agate line, bv measure-
ment, as the: lerter press. Advertisements wmusi ve
received at Publication Office as earlv as Thursday
morning to appear in the roilowing week’s issue.

00D or METAL WORKERS

without steam power can save
time and money by using our

<FQotandHand Power lachinery

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

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

AMERICAN PATENTS. — AN INTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have heen filed from the beginning down to December
3l. 1894. Contained in RCIENTIFIC AMERICAN SCUP-
PIL.EMENT, No. 100:2. Price 0 cents. To be had at
this office’and trom all newsdeuiers

POWER & FOOT
LATHES.

SHAPERS,PLANERS.DRILLS,
MACHINE SHOP OUTFITS TOOLS
AND SUPPLIES. CATALOGUE FREE
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI 0.
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e SDOUBLE STEEL

The Opportunity for Live Men with or without Technical Knowledge.

CONCRET

Concrete and Twisted Iron
(pitched, nigged, or tooled).
natural stone is perfect.

UNSIGHTLY CRACKS ]Jrevented by shrinkage joints, invisible, unob,

Concrete Surfaces

CONCR ,'I‘E WALLS
SIDEWA LI

IGH
RA ‘S MES PA

RANSOME & SMITH CO,,

NT RIGHTS

The Coming
Building Material,

construction ahead of all other systems in effect-
iveness, universality, and simplicity.
The resemblance between these and

jectionable.

built plumb by easily nandled and economical molding apparatus.
—Ransome’s Monoht‘mc latest, cheapest, and best.

E = sold for States, counties, cities, or buildings.
RAWINGS, CIRCULARS. and complete information upon application.

622 Boyleston Building,

CHICAGO.

| Save money! Make
money printing for
others! Type-setting
easy. Prmted rules.
Write for catalogue,
presses, type, cards,
ete, to factory
KELSHEY & CO.

Meriden, Conn.

=5 D0 YOUR OW
| PRINTING

N2 65. PRESS for

(RN cards, circulars, &c
%w Press for printing
a small paper, $40.

LITTLE GIANT SCREW PLATES

‘Wire sizes for Jewel-
ers, Dentists, Tool Ma-
kers, and Amateurs
use. Machinists’ sets

with Taper, Plug,

and Bottoming taps

. for pipe and bicycle
work. Also bl
! B smiths and carriage
makers use. §F Send for fully ulust'rated catalogue.

WELLS BROS. & CO., P.0.Box B, Greenfleld, Mass.

,x’n

eSQUARE

s sh
With elther bevel or narrow blade,

© A
o
& Co
©
©

23 inch for toolmakers.

$2.00
2.30
2.60

pfwe catalogue of Fine Tools ,f'ree.

The L. S, S’I‘ARRETT (‘0.
© Box13, T, MA<S8., U. S
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The Curtis Steam . . . .
Pressure Regulator « <

A steam saving appliance of established
value. May be used wherever necessary
to control or reduce steam pressure. Its
empioyment means a great saving in oper-
ating expenses.

8F~Send for circular S. A.

D’ESTE & SEELEY CO.,
29=33 Haverhill St., Boston.

ARMSTRONGS PIPE = THREADING

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,

Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocics and Dies
= unirersaily acknoawledged to be

THE BEST. (% Send for cumma.
THE ARMSTRONG MFG.

Bridgeport, Conn.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant, its qualities,
chentistry, pressure or uqueracurm, its probable future,
experiments pertormed with i A most valuable series
of articles, giving 1n complete form the particulars of
this subject. Apparatus for making the gas. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998,
1012,1014, 1015, 1016, 1022,
3% ; also SCIEVTIFIC AMERICAN, Nos.
, vol. 12; 23, vol. 73; and 1, vol.74. Price 10 cents
each. 'I‘o be had at this office and from all newsdeulers.
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VELOCITY OF ICE BOATS. A COL-

lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of ice
boats, demor.strating how and why it is that these craft
sail faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 214. Price 10 cents.
To be had at this oftice and from all newsdealers.

DEFIANCE MACHINE WORKS
/ * BUILCDEEF?';I&E -y

HUB, SPOK Eﬁ‘
WHEEL BENDING;
WAGON, CARRIAGE
AND HOOP

MACHINERY.

SEND FOR CATALOGUE

PATENT SPOKE DRIVER

Scientific ook (atalogue
RECENTLY PUBLISHED.

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

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

Eclipse — ==
‘Cream Separators

are Closest Skimmers, Most Durable,
Easiest Running, and far the Simplest
Hand or Power Separator on the
market. Agents Wanted.
C. L. CHAPMAN SEPARATOR WORKS,

LITTLE FALLS, N. Y,

=
NICKEL
o2 AND
§§ ELECTRO-PLATING
Eg Apparatus and Material,

o]
'5'; Hanson &Vankale Co.
S Newark. N. J.
o= 81 L1BERTY ST., N. Y.
g 35& 37 S. CAN AL ST.,
& CHICAGO.

BUY
TELEPHONES

That are zood—not ‘" cheap things.”” The differ-
ence in cost is little. We guarantee our apparatus and
%uarantee our customers against loss by atent suits.
ur guarantee and instruments are BOTH GO D.
WESTERN TELEPHONE CONSTRUCTION CO,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

HELLO, CENTRAL!

Long Distance Granular Carbon Telephones!
The “best” is the cheapest in the long run,
9 and ours are the best. A trial will convince
you. Money back if it don’t. Exchanges invit-
ed to take a pair on trial. Ten styles to choose
from. Drop a postal in the slot and get illusg=
trated catalog{ and particularsby return mail.
PHENIX INTERIO R TELEPHONE CO.,
131 Liberty St., New York.

BARNES’ .
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Advantages:
The speed can be instantly changed from 0 to 1600
without stopping or shifting belts. Power applied
can be graduate 5 to drive, with equal safety, the
smallest or largest drills within its range—a won-
derful economy in time and great saving in drill
b breakage. Send for catalogue.
- % W. F. & JNO. BARNES CO.,
3y 1999 Ruby St,, Rockford, I11,

THE ORNAMENTAL IRON INDUS-

try.—Description of the method of manufacturing
wrought iron into ornamental and artistic forms, With
9 illustrations. Contalned in SCIENTIFIC AMERICAN
SUPPLEMENT. N 020. Price 10 cents. To be had
at this office and from all newsdealers.

% BREAK

GREATER Cﬂf’/l[/fr (/.9//%'1555
POWER THAN ANV OTHER ON EARTH

CH
NGM@WLE*RERY
GATES IRON WORKS Df”
550 ELSTONAVE. CHlCAGO
YPNOTISM e one o ersonat Magnot-

Dr. Anderson, 8 A 2, Masonic Temple, Chicago.

MopERN

| MINI

ot @

CyCle pum!)mﬂerent Slyles.

Insist upon havmg them. Also PUMP CONNECTIONS

of all kinds. Perfect fit %uaranteed Liberal dlscount
The Davis & Stevens NIE Co.

ENECA FALLS, N.Y.

Durable—Easily Applied.

Thisroofing is manufactured
from natural Trinidad asphalt
materials, and will not dry up
and become brittle under ex-
posure to the weather as goal-
tar rootings do. Send for
ree sampleof roof 12 yearsold,
G with mrcular and price list to

to dealers.

Fultﬂn btreet,
~ New York, U.'S. A.

We bave furnished Rope for
Jame ol the krgestDrives
/e country

H-PHANNON
/ OMPANY,
U 6Merkel 5. CHICAGO.

SMALL MOTORS for AII Purposes.

The best manufactured. Specially adapted fo
all kinds of light work, sewing machine outfits
toys, dental drills, ]ewelern’ lathes models
etc. Send for Catalogue. The LLEAVIT
MOTOR (0., Manufacturers of Electric
Motors and Electrical Specialties, 122
Mitchell sSt.,, PROVIDENCE, R. I.

= If)w wantany

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannet be overestimated. Its circulation
is many times greater than that of any similar journal
now published. Jt zo0es into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A busincss 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 larger 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 or ad-
dress MUNN & CO.., Publishers.

361 Broadway, New York.

THE BICYCLE: ITS INFLUENCE IN
Healith and Disease.—By G. M. Hammond, M.D. A val-
uaple and interesting paper in which the subject is ex-
haustively treated from the following standpoims: 1%
The use of the cycle by persons in heaith. 2. The use of
the cycie by porsons diseased. Cnntamed ln Q('m\'rnnc
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

DYNAMOS and ELECTRIC MOTORS

0 to 75 light Dynamos
are pronounced a success by
all who have them in use.
High grade, compound wound
self oiling, self aligning bear-
ings, high efficiency and great
durability guaranteed. OW-
est prices. Do your own light-
ing, no experience required.
Send for catalogue and_prices.
Complete plants furnished.

ROTH BROS. & CO., Mfrs.,
30-34 Market Street,
Chicago, Ill., U. S, A.

BALL BEARING AXLES AND RUB-
ber Tires.—A paper read before the Carriage Builders’
National Convention, Philadelphia. October, 1894, show-
ing the advantage to be derived from the use ot ball
bearings and ‘pneumatic tires in road vehicles. ’On-
taned in SCIENTIFIC AMERICAN SUPPLEMENT. No.
992, Price 10 cents. To be had at this office and from
all newsdealers.

sWELL DRILLS

awarded Higuest Medal at the World’s Fair.
All latest 1mprovements Catalogue free.

F. €. AUSTIN MFG. CO., CHICAGO, ILL.
—— —

METAL

i FERFORAT;EP \ o ‘
I()mENDESCK'P\\ D 2> DAL Usgg !
K |
{GHICAGO. ILL.USA. ano 78 PERRL 5" NEWYORK]

currency. or stamps, we will
send by mail, postage paid,

s [
Cup

capacity % oz. You will be delighted
with it. Send for our catalog of special«
ties. Penberthy Injector Co., =
116 Seveuth St., Detroit, Mich. GREASE Cup

Vv USE GRINDSTONES?

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

'\ The CLEVELAND STONE GO,
2d Floor, Wilshire, Cleveland. 0.

MANUFACTURE OF STARCH FROM
Maize.—By J. Kriegner. Full details of the process.
With one illustration, Contained in SCIENTIFIC AMER~
ICAN SUPPLEMENT, No, 101:2. Price 10 cents. 'l'o be

For $I

had at this office. and from all newsdealers.

How to Build

bandsome

a Home ———t

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

“The Scientific American

Building Edition.”

Each number is illustrated with a Oolored plate and numerous

eneravings made direct from photographs of buildings,

together with interior views, tloor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables, carriage houses, ete,

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

The illustrations

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

PusLisHep MonTHLY.

For sale at all news stands,
or Mldress

MUNN & GO.,

SusscripTions $2.50 a Year.

SincLe Cories 285 CenTs.

Publishers, 36! Broadway, New York

© 1896 SCIENTIFIC AMERICAN, INC.

Correspondence School of Industrial
Sciences, SCRANTON. PA.

GASOLINE

ENGINES.

lig to 75 horse p power For Propellm Boats of all kin
eapest Fuel, Absolute Safety, No Licensed Engmeer
1m le Constmctlon Flundreds in Successful Use.
rite for illustrated catalogue.
E GANS ENGINE C 0.,
Merion Aveénue & 49th Street. PHILADELPHTA PA.

ALCO VAPOR LAUNCH.

Engine and helm controlled
from bow. Latest improved and
only 12 to 1 motor now ready for
the market. 18 to 40 ft. launches
2,3,5and 7 b. p. No licensed en-
gmeer or pilot required. Speed
and safety guaranteed. No dan-
gerous naphtha or gasoline used.

v, e o —=——— 2
Marine Vapor Engine Co., Jersey City, N. J.

THE MODERN ICE YACHT.— BY

Geo. W. Polk. A new and valuable paper, containing
full, practical directions and specifications for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 10
To be had at this office and of all newsdealers.

cents.

The Chlcagu Gas & Gasoline Engine

The simplest gas and gasoline
engine on the market. Has no
equal for absolute, steady speed
and durability. It is a dwarf
in size and a Samson in
strength. Catalogue senton
application.
MANUFACTURED BY
. J.. NORMAN CO.,
48 *“A” South Clinton St.,
OHICAGO, 1LL.

RIIERION

STEREOPTICONS,

MAGIC LANTERNS &
~ ACCESSORIES. ¢

BOSTON
PHILADELPHIA
ATLANTA ST.LOUIS
BUFFALO, CHICAGO

SAN FRANCISCO.

NOW READY!
" Seventeenth Edition of

Experimental Science

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

Just the thing for a holiday present for any man,
womar,student, teacher, or anyone interested in science.

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-
oOptical Projeciion of Opaque Objects. new experiments
in Projecticn, Iridescent Glass, some points in Photo-
graph ¥. incinding Hand Cameras, Cane Cameras, eto.:
vstems of Electrical Distribution, Electrical Ore Find-
er, FRlectrical Rocker, Electric Chlmes, 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, substantlall and beautifully
bound.  Price in cioth. by mail. ¥4. alf morocco, $3.

§FSend jor uiustrated arcuiar,

MUNN & CO., Publishers,
Office of the SCIENTIFIC AMERICAN,

361 BROUADWAY, NEW YORK.
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.

INDTUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

S10 Walnue =t.. Philadelphia, Pa.. U. S, A,

§#~ Our New and Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Cata!ogues
and Circulars, the whole covering eve'y branch of Sci-
ence applied to the Arts. sent free and free of postagze
t%gny one in anv vart of the world who will furnish his
address.

Che Part Played by Accident in
Tnoention and [liscoverv.

Bv Prof. Ernst Mach in January Monist. 50 cents.
Chtcago: The Open Court Pub. Co.

EMPIRE

~® BOILER CLEANER »

COMPOUND

Clrcular will give vou the infermation

that will enable you to Snve ‘l‘lme.

Trouble and Money. ed, o

1[)r01'0d and being used by La’rgest

2ailways and Factomesm e East.
OFFIC

o =" Kemble Bldg.,19 Whitehall St.,N.Y.
CROOKES TUBES IN ROENTGEN’S

Photography.—The new photography as performed b,

the use ot Crookes tubesas a source of excitation. All
about Crookes tubes. SCIE\_TIF[(‘ AMERICAN SUPPLE-
MENT, Nos. 181, 189, 238. 243. 244,792, 795,
9035 and 980. These p.oruaely illustrated SUPPLE-
MENTS contain a most exhaustive series of articles on
Crookestubesand the experiments performed with them
Among them will be tound Prof. Crookes’ early lectures
detailing very fully the experiments which so excited
the world, and which are now again exciting attention
in connection with Roentgen’s photography. Price 10
genll,s each. '1'o be had at this office and trom all news-

ealers.

They have a tone that’s

all theirown., . . . .
are the stand-

THE NE ard of excel-
DEPARTURE %7555
BELLS over.

Made in_ 16
different scyles

and prices.

booklet to THE N

Send os al
PARTURE BELL C(l.,

210 Nol‘lh Main Street,
Bristol, Conn., U. S. A,

JAPAN AND CHINA

Do you wish to extend your trade to above-
mentioned countries? If so, write
or call upon
BURNS, OVERTON & CO.,

Representing H. E. Reynell & Co.,of Kobe, Japan.
Constable Bldg., 5th Ave. and 18th St., New York City

VANDUZEN 5" PUMP

THE BEST IN THE W
Pumps Any Kind of quuld.

Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

SIZE
200 to 12000 Gallons per “Hour.
k. Cost 87 to $THeach. Address

“THE E. W. VANDUZEN CO.,

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

ID EA s DEVELOPED. Absolute secrecy. Send

for particulars. Advice and suggestions free.
Correspondence and sampie orders solicited. 25 years
in business. Gardam & Son, 98 John St., New York.

AT A TEST

of Steam Pipe Coverings
@ bought in open market
by the State College of
Pennsylvania, for the purpose of conducting a CON-
DENSATION TEST, our Covermﬁ gave

20 better results thal = - - n’s Asbestos Sponge.
20% better results than - Magnesia Sectional Covering.
21% better results than - - (fa.reY s So-called Asbestos.
50% better results than - Manville Wool Felt Covering.

We oﬁe’r it at prices to swit the times.
Agents Wanted. Mention this paper.

New York Fire Proof Covering Co., 121 Liberty St.,N. Y.

A Valuable JJook

708 Pages.
Haif-Morocco, 86.30.

12,500 Receipts, Price $5.

Bound in Sheep, $6.

This splendid work contains a careful compilation of
the most useful Receipts and Replies given in the Notes
and Queries of correspondents as published in the =ci=
entitic American during the past fifty vears; together
with many valuable and important additions.

Over Twelve Thounsand selected Receipts are
here collected neariy every branch of the useful arcs
being reprosented Itis b]y far the most comprehensive
volume of the kind ever placed before the public.

The work may be regarded as the product ot the stud-
ies and practical experience of the ablest chemists and
workers in all parts of the world; the information given
being of the highest vaiue. arranged and condensed in
concise form convenient for ready use.

Aimost every inquiry that can be thought of, relating
to formula used in the various manufacturing indus-
tries, will here be found answered.

lnsm‘uctlons for working many different processes in
the arts are given.

Those who are engaged in any branch of industry
probably wiil find in this book much that is of practical
vaiue in their respective callings.

Those who are in search of independent business or
empioyment, reiating to the home manufacture of sam-
ple articles, will ind in it hundreds of most excellent
suggestions.

&~ Send jor Descriptive Circular.

 MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk.

“lCHEA,

GLOSSY or MATT.

and three sample prints.

VELOX P

merican,
PPAPER et hato ™

When exposed to the same light, prints
500 times quicker than albumen. . .
No dull or rainy weather to interfere with your work.
No dark rooms nor complicated manipulation.

Developed and toned as fast as the printing frames can be filled. A choice of tones more
beautiful than can be produced on an‘; other paper. Permanent prints. The greatest paper
for hot or damp climates. 35 ceunts

Nevern Platinoid, Enameled and
the bestand most uniform in the market. Nepera P O

Rembrandt, a Matt Printing-out Paper.
Nepera Chemical C0., soie Manutacturers, NEPERA PAKK, N. Y.

n stamps brings two sample dozen cab’s, developer
ough Bromide Papers are
P, an insoluble gelatine paper.

Elec'ricity, Mechanics

smm m]M[ & Sie:m Eogineering

By our une ualed Corres ondence Method El.EC-

RICA I. PPARAT ISHED without
extra cost. Special pmpos'm,on now open. The Scientific
Machinist Co., 51-52 Blackstone Bldg., Cleveland, 0.

C. F. SPLITDORF, EI:\ENG ACTURING

RICIAN.

o &8 Induction
- GESELITEERES Colls
4 A agnets,
\:\'[ T\ NS \,( ‘ 1—,@ Special
ire
‘Winding,
17-27 Vandewater St., New York. etc.

[ndlspensable
to all drivers.

SELF RELEASING
Breeching Hook

}5)  Safety, econ-
B g - omy, and con-
SSSSSS=—————— TS ana For-

eign Patents for sale or to manufacture on royalty.
Sample. H. P. VAN WAGNER, Stony Creek, Ont., Can.

SCROLL SAWS 2o et o, “sont s dos
catalogue. Wilkinson Co., 88 Randolph St., Chicago
Thoroughly taught by re-
md first

Shorthand by Mail Soeo i inge

lesson Free. Potts Shorthand College, Wllllamsport Pa.
MACHINES. Corliss Engines. Brewers’
and Bortlers’ Machinery. THE VILTER

Ic MFG. Co., 899 Clinton Street Milwaukee, Wis.

MANY BOATS UF MANY KINDS

MINDS FOR
Catalogue. 0000 J H. RUSHTON, Canton, N. Y.

YPE WHEELS. MODELS & EXPERIMENTAL WO
NUVELTIEG & ETC. NEW YORK STENCIL WORKS 100

BI-SULPHIDE
OF CARBON
!’ Care and Management of. 26 illus-

(13
D Y N A M 0 trations. Pamp let, Price

American lnduutnnl Yubli slhmz Company,

- SMALL MACHINERY |
IASSAU 8T N.Y.

for use1n the arts, Killing Insects
in Grain, Killing Burrowing An-
1mals, ete. Manufactured by

E. RR. TAY LOR, Cleveland, Ohio

CHICACO
CHECK
PERFORATOR

Price Reduced to $10

Protect your Checks and Drafts
from Forgers.

Ask yourdealer for it or send
order direct to the mfrs.,

THE B. F. CUMMINS CO.
232 Clinton Street,
Aipieadieet | Dept. A

83 Nassau Street,
NEW YORK.

-}Dept.. B.

Hahn’ slmproved Watchman’s Time Detector

This Clock is adapted for 6 or 12 stations,
and the keys are all different. The regis-
tering is done by numbers, ranging from
1to6and 1to 12, instead of as in the old
style Time Detectors which mark either
by holes or an impression on the dial.
For circulars, address A. NANZ & (,u.
118 Chambers Street, New York

INCUBATORS

Broodel s. Vegetable and
er Cutters,
BONE AND GRAIN MILLS,
A complete line of Eoultry supplies
at lowest pnces. reen cut bone
will K HENS LAY
m ‘Winter
nd pro-
duce fertile
eggs for
hatching.
Send 4c. for
catalog and
valuablein-
formatlié)n
n poultr; -
,?ms‘:%g, &/ Absolutely Self-Regulating.
Peerless Incubator & Brooder Co.,
2% 516 “A” Ohio Street, Quincy, 11

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention &obably is
.aatenmblebywntmgto unn & Co.
Communications strictly confiden-
ial. A handbook of paternts and
how to obtain them sent free.

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amere
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any smentlﬁc work.
a year. Specimen copies free.
Address MUNN
New York, 361 Broadway.

New Idea in Trunks

The Stallman Dresser Trunk
is a portable dressing case,
with drawers instead of trays;
the bottom is as accessible as
the top. Costs no more than
box trunk. Shipped C. O. D.
Bwith privilege to examine.
2¢. stamp illustrated catalog.

S,T EREOPTICONS.
MAGIC LANTERNS AND

ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERMaxer 218 CENTRE ST.
NEW YORK :

«~_DEAFNESS
;‘ f and HEAD NOISES relieved by using

£ Wilson’s Common Sense Ear Drums.
e New scientific invention, entirely different
in construction from all otner devices. Assist the deaf

when all other devices fail, and where medical skill has

given no relief. aall]fe c{)mfortablfe ana mvllslble no
tring attacl en or_pam

I o;‘s 3 1% EAIR DRUM M \NUM- co .,

t Co. Building, Lousville, Ky,

Loulsvﬂle and 1122 Broadway, New York

= Mention this paper.

WATER WHEELS.
SEND FOR PAMPHLET.

JAMES LEFFEL & 00.,
Springfield, Ohio, U. 8. A.

ridgeport, Conn.
FUR S ALE A Complete Set of Patent Office Re-

ports from January, 1881, to_Decem-
ber. 189%, about 60 valumes, bound in sheepi;I Entu'ell%

new and in first-class condition. JOHN E.
& CO., 312 Thompson Street, PHILADELPHIA, PA.

NESS & HEAD NOISES CURED
E by my Invisible Tubular Ear Cushions, Whispers heard.

arranted to help more cases than all similar devices
combined. Help ears as glasses doeyes, Sold byFREE
F. Hiscox only, 853 Br’dway, N. Y. Send for book of proofs
We sell our en- fem

SAVE TWO PROFITS sl it

Consumers. Special Offer to Agents
Freebfor Skate, Shears and Knife Sharpen-

famond butlery Co. 60 B'way, N. Y.
RA“G"TIN or SURVEYING tauﬁht
by mail. Karn
a month. Positions secured 0 cent stamp for
catalogue. P. 0. Box 369, Trenton, N. J.

Incubators SBrooders

Best in the world, hot water, pipe system. Will
hatch chicks when others fail. Catalogue Free.
" Shoemaker Incubator Co., Freeport, Iil. U. 8. A.

SHOEMAKER'S POULTRY BOOK

96 pages, printedin 6 colors. Birdseye view
of largest Poultry Farm. Tells all about
Chickens, Prices of same, their Diseases,
remedies,poultry buildings,etc. ; finely illus-
trated. Priceonlyl5e. C. C. SHOEMAKER,Freeport,Ills,U.8,4¢

INCUBATOR.
A Catalogueof 64 a es. Givesfull
information of cos raising poul-
try and at the ]east expense. The
booklsworth dollars to you. Address

F. Williams, 61 Race 8t., Bristol, Conn.
CE-HOUSE A\ID COLD ROOM —BY

B. G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SU!
PLEMENT, No. 24. Price 10 cents. To be had at this

office and from all newsdealers
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VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, ant ELEVATORS

PROVIDENCE, R. I
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CITY. N.J.

SEND for Catalogueof
the Musical Instru-
ment you think of buying.
Yiolins repaired by the
Cremona System. C. STORY,
26 Central St., Boston,Mass.

THE FADING OF PIGMENTS.—A PA-

per by Capt. W. DeW. Abney, discussing the action of
the various rays of the spectrum upon colors. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No

Price 10 cents.
newsdealers.

To be had at this oftice and from all

HARDEST %’BRASIVE ls‘BoswlNUT EN‘

DWDER CRYST %’ EEL;S
CARBORUNDUM, CDALMO OIVG/IH[L‘}BC/ Y.

WOODEN TANKS.

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

W. E. CALDWELI, CO
217 E. Main Street, Lounsvnlle, Ky.

IRE BRICK suneos

PURPOSES.

e« e o o o « 0T Send for Prices and Catalogue.
BROOKLYN FIRE BRICK WORKS.
S8 Van Dyke Street, BROOKLYN, N. Y.

* Air Cushion”’ Rubber Stamps

ALWAYS MAKE A GOOD PRINT,
Stamp, Stencil and Seal Supplies

Wholesale a.nd Retail.
THE R, H. SMITH MFG. CO,,

Sprmzﬁeld. Mass,
EDGE TOOILS

are often nearly ruined by using a grind-
stone not adapted to the work. Our
quarries produce a large variety of grits
suitable for grinding any tool.

BF~ May we send youw our Catalogue,
wnch will give you some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO.

T AN
Bt

SHAKING GRATES,

AGENTS WANTED in all

our Grates on royalty.

WATER CIRCULATING GRATE CO0., Mfrs. and Sole Props.,
General Office and Works, 1036-1128 Filbert St., Philadelphia, Pa.
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Aluminum. Its History, Occurrence, Properties,
Metallurgy and A pplications, Including Its Alloys. By
Joseph W. Richards. T'hird edition, thoroughly revised
and greatly enllarged. 8vo, cloth. 700 pages. Phila-
delphia, 1895, .. . ciiiiii it iiei i ineans $6.00

Bicycle Repau‘lnz. A Munual complled from
Articles in **I'ne lron Age.” By S. Burr. 8vo.
cloth. IGSpages,fullylllustruted. N. Y., 1896 ..%1.0

Bookkeeping. Goodwin’s Improved Buokl;eepmg
and Business Manual. By J. H. Goodwin. 8vo_cloth.
B00 PAZES. .. eetiieeneeeerearennnnreeennenee e oL, %3.00

Carpeuntry., Home Carpentry for Handy Men. A
Beok uf Practical Instruction in all kinds of Construct-
ive and Decorative Work in Wood that can be done by
the Amateur in_House, Garden and Farmstead. By
Francis Chilton-Young (author of Kvery Man His Own
Mechanic). With upward of 550 illustrations from the
Pen and Pencil of the Author. 8vo, cloth. 772 pages.
London and N. Y..18% .

Chemistry. A Hnndbook of Industrial Organic Chem-
istry, adapted for the use of Manufacturers, Chemists,
and all interested in the Utilization of Organic Materials
in the Industrial Arts. By Samuel P. Sadtler. Second
revised and enlurged edition. 8vo, cloth. 127illustrations.
53Tpages. 18%5.......ciit tiiiiiiiiiiii i .

Chemist’s Compendium for Pharmacists,
Chemists and Students. Compiled by C. J. 8.
Thompson. 16mo, cloth. 200 pages. Londen. 189%. .$1.00

Civil Engineering. A Treatise on Civil Engineer-
ing. By W.M. Patton. 8vo, cloth. 1,654 pages. lllus-
trated.” N. Y.,,1895.... ... .ccciiiiiiiiiniiiinninee. 7.50
Compressed Air. Practical Information upon Air
Compression and the 'ransmission and Appllcatlon of
Compressed Air. By Frunk Richards. 12mo, cloth. 203
pages. lllustrated. N. Y., 1895, $1.6

Disoveries and Invemums of the Nmeteeenlh

Century. Edited by Robert Routledge. Brought up
to the Present Time. With 432 illustrations, portraits,
ete. 650 pages. 8vo,cloth.e 189 .........ccue..... |3.

Dynomo=Electric Machinery. A Manual for
Students in Electrotechnics. By Silvanus P. Thompson.
Fifth edition, revised. 834 pages, tully illustrated. 8v0.
cloth. London, 189%.

Electric Heating. By Edwin J. Houston and
E. Kennelly (ElemenLar{ Eleclro-'l‘eehmcal Serie:
12mo, cloth. 240 pages. lliustrated. N.Y.,189%..$1.0

Electric Wiring for the Use of_ Architects,
Underwriters and the Owners of Buildings.
ngRnwell Roubb. 8vo, cloLh 183 pages. llluﬁtratsr}.

Electrical Boats and nvngnuon. By Thomas
Commertord Martin and Joseph Sachs. 8vo, eloth. 98
illustrations. 224 paves. N. Y., 1895 $2.50

Electrical ‘I'ransmission of Eunergy. A Manual
for the Design of Electrical Circuits. By Arthur
Vaughan Abbott. With 9 folding plates. 8vo, cloth. 586
pages. lllustrated. N. Y., 1895, 4.50

Electrician. How to become a Successful Elec-.
trician. I'ne Studies to be Followed, Methods of Work,
Field of Operation and Fthics of the Profession. By
T. O’Conor Sloane. 189 pages. lllustrated. C]_|0|L]r|l)

Electricity. Aalternating Electric Currents. Ry Ed-
win J. Houston and A. Kennelly. (Elementary Elec-
tro-Technical Series). 12mo, cloth. Illustrated. 225
pages. N. Y, 1805....ciiiiiiiiiniennnencnneennnnnnns $1.00

Electricity. Domestic Electrical Work. Concise and
Practical Explanation for Plumbers, Tinners and Hard-
ware Dealers, on How to Wire Buildings for Bells,
Alarms, Annunciators, and for Gas Lighting from Bat-
teries. Illustrated with 22 diagrams. By William A.
Wittbecker. 55 pages. Paper cover.

Electricity for Everybody.
Explained. By Philip Atkinson.
and portrait of the Author as a frontispiece. 12mo,
cloth. 240 pages. N.Y.,18% 1.50

Gas. A Textbook of Gas Manufacture for Students.
By John Hornby (Technological Handbooks) {2[110
cloth. 261pages. Illustrated. London, 1836 .

Heating. American Steam and Hot Wa[er Heatmg
Pructice. From the Engineerinz Record. Being a
selected reprint of descriptive articles. Questions and
answers.  With 535 illustrations. 8vo, cloth. 317 pages.

............................................ $4.00
_ Heating. Practical Hot Water Heating. Steam and
Gas ¥itting. Illustrated.
approved devices and appliances uscd; aleo the bost and
quickest methoas of doing Hot Water Heating, Steam
and Gas Fitting up to the present d‘lte By James .L

1ts Nature and Uses
With 100 illustrations

Lawler. 12mo, cloth.- 284 pages. N. Y.,1895...... ®2.0
Machinist. The modern maclnmst A Pl‘d.CLlCul
Treatise on Modern Machine Skop Methods. Describ-

ing in a comprehensive manner the Most Approved

Methods, Processes and Appliances employed in present

B‘actace for Cutting. Shaping, Fitting, Erecting and

lmshmg Metul Work, on the Vise, Kloor, Lathe, Plan-

, Shaping, Slotting, Milling, Drilling, Grinding and

ot 'er Machines. By John T. Usher. Illustrated by

7 engravings. 322 pages. 12mo, cloth, N. Y., 185‘3

Magnetism, ByE.J. Houston and A. E. Kennell)

Elementary Electro-' ’l‘echmcal Series). 12mo. cloth.
4 pages. Illustrated. N. Y, 18% ... .... ....... .

Mechanical Eungineer’s l’ocketbook A Reter-
ence Book of Rules, Tables, Data and Formulae for the
use of Engineers, Mechanics and Students. By William
Kent. 1829m0, morocco flap, pocketbook form. 1,087 pages.

Mechanism. The Wonders of Modern Mechanism,
A Résumé ot Recent Progress in Mechanical, Physical
and Engineering Science. By Charles H. Cochrane.
8vo, cloti. Illustrated. 402 pages. Phl]aaelpm% 1%90

Minerals, and How to Study Them. A Book
for Beginners in Mineralogy. By Edward Salisbury

Dana. With more than 300 illustrations. 12mo, cloth.
380 pages. N.Y., 1805 ....iiuiiiiiineniennnaiannnnnns 1.50
Minerals. A Practical Manual of Minerals, Mines

and Mining. Comprising suggestions as to the localities
and associations of all the useful Minerals, tull descrip-
tions of the most effective methods for both the quali-
tative and quantitative analyses of each of these
Minerals. and hints upon the various operations of Min-
ing, including Arceitecture and Construction. By H. S.
Osborn. Tllustrated by 171 engravings. Second edition,
revised and enlarged. 8vo, cloth. 369 pages. Phll.t-
delphia, 1895. .. .cienriiiiiaienceienariieinnenaiiiiaens $4.50
Mmlll%’1 Economic Mining: A Practical Handbook
for the Miner. the Metallurgist, and the Merchant.
By C. G. Warnford Lock. 8vo, cloth. 668 pages. [llus-
trated. London, 1895...........viiie vieeit cannnnn £5.00
Refrigeration. Compend of Mechanical Refrigera-
tion, A Comprehensive Digest of Applied Enerz etics
and Thermodynamics for the practical use of Ice Manu-
facturers, Cold Storaze Men, Contractors, Engineers,
Brewers, Packers, and others nterested in th- applica-
tion of Retrigeration. By J. Siebel. mo, clmh
266 pages. 1895..... . ........ s
Shop Kinks and Machine Shop Lhnt A
Series of over Five Hundred Practical Paragraphs. In
familiar languave, showing special ways of doing work

better, more cheaply and more rapidly than usual. By
Robert Grimshaw, M. E. With engravings. 893
pages, 12mo, cloth. N Y., 18%6.......ccovunnn.aas $:2.50

steam Engineering. A library of Steam Encin-
eering. By Jchn Fehrenbatech, M.E. 8vo, cloth. 525
illustrations. 803 pages. 18%.......... TS $5.00
Telephone. 'The Practical Telephone Handbook
and Guide to the Telenhonic Exchange. By Joseph
Poole. A,lLE.E. With 288illustrations. Second edition.
revised and eniarged. 54 pages. 4 folding pla&eﬁ$ 118_95))
)

A Manual of the

With many

162 page-.
1.5

#1.50

Wiring. How to Wire Buildings.
Art of Interior Wiring. Augustus Noll.
illustrations,

o 18

Fourth edition. 12mo, cloth

IFTREE.

Our entirely new Catalogue of Scientific anq Techni-
eal Books, containing over 8,000 titles, and ‘embracing
more than 300 different subjects, with Authors’ Index,
will be mailed free on application to any address in
the world. Address

MUNN & CO.,
Publishers of the “Scientific American,”
361 Broadway, New York.

Showing the latest and most
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Boil l\l h '1‘ I. N
Ddverfiseneiis. DAIMLER MOTOR COMPANY, ENGINES, oo s o o
BUILDERS OF
ORDINARY RATES.

Inside Page. each insertion. - 75 cents a line
Back Page. each insertion. - - $1.00 aiine

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

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

((RO[\/\E”

Teakettles have many oints of superiority.
Spout cannot be melte off and will not leak
if left on fire without water.
with pure
ways cold.

Heavily lined

tin. Enameled wood handles, al-

The ‘“ROME”

is the only Teakettle on
the market that does not

= have 25 per cent of lead
in the lining—leadin solution is a
subtle poison.

Qiveted to Cover.

All Latest Improvements.
Always Absolutely Safe.
Ask your dealer for the ** Rome’’ or

send to us for Descriptive Circulars
and Prices.

Rome Manufacturing Co.
131 James Street, Rome, N. Y.

and far away,
The whizzing wheels speed on to- day.
As they fly along the glad shouts ring— ;
“ Ride MONARCH, the wheel that’s bést and ng."

MONARCH

KING OF BICYCLES

Beloved by his subjects because he does
right by them. There’s goodness and
merit in every inch of his kmgly fame.

4models. $80and $100, fuliy guaranteed. For chil-
dren and adults who want a lower
price wheel the Deflance is
made in 8 models, $10 to $75.

Send for Monarch book.

Monarch Cycle Mfg. Co.
Lake, Halsted and
Fulton Sts.,
CHI1CAGO.

88 Reade Bt.,

NEW YORK.

20088 )

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCTENTIKIC
AMERICAN SUPPLEMENT can be bad at this otlice fcr
10 cents, Also to be Lua Of newsdealers in all parts of
the country.
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“NAPOLEON" ¢{

BICYCLES
ARE SUPERB... Catalogue Free

THE JENKINS CYCLE CO.
18 and 20 Custom House Place, Chicago
»eeosomeo-eseOueseeseoQ\

AEE“E! Q:TED tor FINE TOOLS N EveRvsyiop.
2 C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.US.A.—™
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'AND AGENCY.

The
American
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Letters-
Patent No. 463,569, granted
tc Emile Berliner Novem-
ber 17, 1891, for a combined
Telegraph and Telephnne,
covering all forms of
Microphone Transmitters
cr contact Telephones.

OFFICE AND WORKS,

nghest Grade Single and Twin Screw Launches.

Safest, cleanest and speediest power boat built.
No smoke or smokestack, no boiler, no elec-
tricity.
Run on one pint of gasoline per horse power
per hour, and are under way in less than one
minute.

No steam or naphtha under pressure.

No licensed engineer or pilot.
Also Stationary Motors.

i~ Send for lllustrated Catalogue and Price List.

“STEINWAY,” LONG ISLAND CITY, N. Y.

DOES
ANY-
THINGS
PHOTOGRAPHIC-

w Pocket
Kodak.

. $56.00
- 1.50

Pocket Kodak, loaded for 12 pictures, IV x 2,
Developing and Printing Outfit,

EASTMAN KODAK CO.
Sample photo and booklet ROCHESTER, N. Y.

Sor two 2-cent stamps.

A3 Prics

Bicycies, Watches. Guns, Buggies. Harness,
Sewing Machines Organs. Pianos Safes,Tools
Scales of all vurieties and 1000 other articles
Lists free. CHicAGO ScALE Co , Chieago 111,

Brazing—
~_Stand

For Bicycle Manufacturers,
Repair Shops, and T'ool Room
purposes. . . . . o o

Buffalo Dental Manufacturing Co., Buffalo, N. Y.

WE ARE BUILDING . . .
The Celebrated ——————

"HORNSBY-AKROYD’

a 0IL ENGINE
The De La Vergne Refrigerating Machine Co.
FooT E. 138TH STREET, NEW YORK.

«cnﬁS

_SEND FOR

GATALOGUE .

UIVTER ARMS CO.

FULTON N.Y.

is simply claimed to be.

REWARD

sentenceof the thief.

ART CATALOGUE FREE BY MAIL.

ICYCLES.

ARE THE CHOICE

OF EXPERIENCED RIDERS,

Those who have learned to know the difference between a wheel that actually is high grade, andone that

Others may be good, but the Waverley is the Highest of all High Grades.

of a new Waverley Scorcher is offered to each person who recovers a stolen 96 Waverley

during 1896, payable upon presentation to us of satisfactory proof of the facts and the

“This reward is open to every one excepting the vwner bf the
le to more than one person in an;

A 1?[NDI[A.N’AyBII'.C\ZCLE CO., INDIANAPOLIS, IND.

EW YORK

n*\(LQ'I SEND FOR CATALOGUE.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for so small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Tabie of Cities having over 8,000 inbabitants;
Map of the United States —miniature outline; The
Patent Laws full text); The Trade Mark Law (full
text); The Copyright Law (full text): Tbe Principal
Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion t’ortraits of Distinguished Awmerican
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

§F™ Sent by mail to any address on receipt of price,
23 cents.

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

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con-
struction ot every part of these vehicles. With 15 en-
gravings. Coutamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from all newsdealers.

JESSQP'S, STEELAE"

ETC
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

“ IMPROVEMENT THE ORDER OF THE AGE." .

Three New Model

smith Premicr IYPEWIIters

Nos. 2, 3 anD 4

" HAVE YOU EXAMINED THEM ?
Many Improvements Heretofore Overlooked by Other Manufacturers.

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A.

BRANCH OFFICES IN TWENTY-NINE PRINCIPAL CITIES IN THE UNITED STATES.
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PRIESTMAN SAFETY OIL ENGINE

¢ Phenomenally low in cost ¢f operation.”—Franklin Inst.
NEIERERS Kerosene, NOT Gasoline

ENGINEER r

Economlcal Simple, Safe, Au-§
tomatic. Kor Electric Light- )
ing, Pumping, Milling, ete. -
PRIESTMAN & COMPANY, Inc.

Front and Tasker Streets, = =

There is hardly a USE OF POWER

in Factory, Mill, Store, Office,
Elevator, Creamery, or Shop—
ar on the Farm, the

“CHARTER”

is not now filling. It is also run-
ning Boats, Well Drills, Pumps,
Dynamos, Threshlng Machines,
d e%c Of course it also uses Gas-
oli

Philadelphia

" ESTABLISHED 18435.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly--52 Numbersa Year.

This widely circulated and splendidly illustrated

paper is published weekly. Every number contains six-
teen pages of usefal information and a large number of
eriginal engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity.Telegrapby, Photogranby, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. Complete list ot Patents each week.

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

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

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

MUNN & CO,, 361 Broadway. New York.

—e
Scientitic Qmevican Supplement

Thisis a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f wnich are taken from foreign
papers an¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preser:ts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology Geology, Mineralogy, Natural
History, Geography Archaology, Astronomy, Chemis-
try, Blectricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, Ship Building,
Marine Engineering, Photograpby, Technology. Manu-
facturing Industries,Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

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

MUNN & CO., 361 lh'o’ulwny, New York.

@1{11&1113 Fdition.

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

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

The elegance and cheapness of this magnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

Txport Wﬂxtwu

of the SCIENTIFIC AMERICAN, with which is incor-
porated ‘“LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography
with the SCIENTIFIC AMERICAN. Every number con-
tains about 50 pages, profusely illustrated. Itis the finest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language i8 spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION bas a large
guaranteed circulation in all commercial places through-
out the world. $3.00a year, postpaid, to any part of the
world. Single copies, 25 cents.

2" Manufacturers and others who desire to secure
foreign trade may have large and handscmely displayed
announcementis published in this edition at a very
moderate cost. Rates upon application.

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

PRINTING INKS.

The SCIENTIFIC AMERICANXN is printed with CHAS.
KENEG JOHNSBON & €O.8 INK, Tenth and Lombard
Sts., Philadeiphia, and 47 Rose St., opp. Duane, New York






