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THE ATLANTA EXPOSITION., factory, and the railroads centering in Atlanta are|Atlanta on the day set apart especially in honor of

At a meeting of the directors of the Exposition on|now running trains in double sections, which, it is | Chicago.
November 7, it was announced that cash subscriptions | expected, will bring a large increase of visitors. Chi-| 1Inthe accompanying views we illustrate some of the

had been made sufficient to cancel the accumulated |cago day and Manhattan day are being looked for-|notable features of the Exposition, the view across
indebtedness, putting the enterprise on a firm finan-| ward to as of exceptional importance in the matter| Clara Meer showing a model Japanese village, exhib-
cial footing, with gate receipts iucreasing largely|of display and attendance. it being predicted that as| iting the typical characteristics of this people.

every day. The attendance has thus far been satis-lmany as 15,000 delegates from Chicago will be atl There is an apparent lightness or breeziness in

THE FORESTRY BUILDING. THE PHENIX WHEEL.

IN THE STREETS OF CAIRO. TERRACE AND CLOCK TOWER WITH CHIMES,

THE ATLANTA EXPOSITION.
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Japanese structure that precludes its general use in
our severe climate, although it has a pictorial aspect
that is pleasing in its variety. The large building
overtopping the Japanese village is the Liberal Arts
building, the Chine tower, Art building and New York
State building being upon the terraced heights, while
the large white edifice presents the Woman’s building
from one of the many standpoints that reveal its beau-
tiful proportions. The vole and boat in the lake are
part of the paraphernalia of the Life Saving Service
exhibit, the upright mast representing the supposed
mast of a stranded vessel. One of the crew is daily
rescued from this mast in a genuine exhibit of the
means employed in this service. A line is shot over
the yard, the breeches buoy is sent out from the
shore, and finally the exhibitor simulating a distressed
mariner is brought safely to the shore.

The Government building is the most attractive and
complete of all on the grounds, and in it are exhibits
from nearly every department of the government—war,
navy, interior, treasury, etc. About one-sixth of the
floor space is given to army siege and field guns, army
rifles, military trappings, wagon trains, models of men
and horses fully accoutered for service, ete. In a simi-
lar space for the navy are shown models of ancient and
modern United States war vessels of large size in glass
cases, including a full sized torpedo boat ready for ser-
vice and the various forms of guns and small arms
used in the service. The S:mithsonian Institution con-
tributes a varied and eduecational display. The Light-
house Board, Fisheries Commission and Signal Service
have many beautiful and interesting features, and in
the southwestern corner of the building are tanks for
living fishes of many species.

The L of the corner is utilized with a broad passage-
way so a'ranged that the only light coming into it
passes through the water in the tanks, thus giving per-
fect illumination of the fish. One side of the L is de-
voted to salt water and the inhabitants thereof, while
the fresh water fish are in the tanks on the opposite
side. This portion ot the building is always crowded
with visitors, and great credit is due the commission
for the taste displayed in its arrangement. The por-
tion devoted to the Agricultural and Treasury depart-
mentsis also exceedingly interesting. Every variety of
government note, bond, postage stamp, vignettes, por-
traits, ete., is shown, and a stamp is in operation
producing medals and coin.

The Forestry building, with a floor space of 8,000
square feet, is unique in construction, in that the tim-
ber on its exterior surface and the interior supporting
timbers are not denuded of their bark, thereby giving
to this building the appearance of being a colossal rus-
tic summer house. In the exhibits forming its attrac-
tive interior are shown all the varieties of Southern
wood, both in the rough and finished state. The
western ‘half of this building (in the immediate fore-
ground) is devoted to minerals, and here are shown all
the useful Southern winerals, as coal, marble, lime-
stones, granite, clays, ete., and many of the more
valued stones for jewels and ornamentation. An octa-
gonal turret rising from the center breaks up the
straight lines of the side walls. Projecting porches on
the ends and sides also materially assist in destroying
a monotonous flatness to the elevation.

The Phenix wheel, whose larger prototype proved
so attractive at Chicago, is also a good drawing card
for visitors at Atlanta. The wheel is rotated by a
huge sprocket chain engaging with the sprockets upon
one of the ciren'ar rims, the chain being driven by a
steam motor. Upon either side of {he street where
the wheel is located are buildings devoted to amuse-
ment exclusively.

In the ““Streets of Cairo.” the architecture of Egypt
is represented both in form and decoration. The lo-
cality is devoted to booths, where are sold trinkets and
souvenirs, supposed to come from Egypt, the dealers
being dressed as Egyptian natives.

Looking toward the Government building from the
piaza, the most prominent feature, as represented in
one of our views, is the **Chime” tower, as it iscalled.
Itis located upon one of the terraces thatsurround the
grounds of the Exposition, and contains a chime of
thirteen bells and a tower clock. Back of this tower is
shown the Government building, and upon the left
is seen a portion of the Art building.

B . = = S

A Scientific Prize Awarded.

Mr. J. R Roosevelt, secretary to the United States
Embassy, has presented to Lord Rayleich and Prof.
Ramsay the check of the embassy for $10,000, being
the Hodgkin prize awarded by the Smithsonian In-
stitution of Washington for their discovery of new
properties in the atmosphere. The recipients of the
prize have written a letter of thanks to the Smithso-
nian Institution.

This, we believe, is the largest prize ever awarded
in this country for a scientific discovery. The
founder of the Smithsonian Institution was an
Eunglishman, and that his own countrymen should
have won the reward is a wmatter of especial gratifi-
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THOMAS C. ROCHE.

Another practical worker in photography has passed
away. We refer, with regret, to the death of Thomas
C. Roche, on October 22 last, 68 years old, following
just a year after the decease of Charles Ehrmann.

Mr. Roche, we are informed, began the practice of
photography in 1858 as an amateur photographer,
practically when the wet plate process began to be ex-
tensively used.

In 1860 he brought into use aniline dyes for photo-
graphic purposes, for tinting albumen paper and the
coloring of photographic prints. In 1862 he was in-
duced to become a professional photographer and be-
came-associated with E. & H. T. Anthony & Company
of this city, one of the oldest photographic manu-
tacturers, whom he served for the past thirty-three
years as their expert in photographic matters. At
the time stereoscopic pictures were the fashion he did
an immense amount of work, making stereo negatives
of Central Park, and, under the protection of General

Meigs, numerous pictures of battle grounds of the
civil war.
In 1877 he was awarded a silver medal for the best

carbon transparencies, and received a similar award
the following year. About this time he suggested an
important improvement in collotype printing which s
now being used commercially. 1t is said in 1879 he
produced the first specimen of gelatino-bromide paper
made in the United States, for which he was after-
ward in 1881 awarded a patent. He also invented an
improvement in gelatine dry plates by which the gela-
tine was s¢ hardened during the manufacture of the
i plates that it would not dissolve out afterward in hot
or warm water. The plates were specially useful in
hot climates and he gave them the name of *‘tropieal
plates.” He was very successful in the making of
collodio-bromide emulsions and in preparing dry plates
with the same, while later he learned to manipulate
the gelatine dry plate perfectly. He was familiar with
many different processes, was fond of experimenting
in several directions and always willing to aid and help
amateurs and others out of difficulties in photographie
manipulation.

He was generally quick and alert in grasping the
salient points of photographic problems and was con-
sidered a rapid operator. For several years he was an

308 : active member of the Operator Photographers’ Associa-

tion. One of his last demonstrations before a photo-
graphic society was on the primuline process before
the Society of Amateur Photographers of this city.

31 We learn that one of his sons is engaged by the New

| York Herald as chief of the photographic department
‘in that newspaper office, a fitting continuation of
His loss will be greatly
felt by many of the old and many of the new photo-
graphers and in a greater degree by the firm in whose
service he has been so long.

- B o —
THE PERMANENCE OF MODERN BUILDINGS AND
PUBLIC WORKS.

If history is to repeat itself in telling the story of
the great civilized nations that dominate the world to-
day, there is an age coming when the Anglo-Saxon
race in both hemispheres will be known only by the
monuments of its skill and labors that may happen to
survive it.

The kingdows of Assyria, of 4,000 years ago, speak
to us from the sculptured walls of Nineveh.

Thebes, the Sphinx and the towering mass of the

Pyramids are eloquent witnesses of the skill, resource-
fulness, and undoubted wisdoin of the ancient Egyp-
tians.
i The Parthenon, at Athens, and a thousand sculp-
tured fragments strewn thickly over its classie soil,
‘w1ll preserve for ages to come the record of Grecian
art.

The colonizing Roman has left enduring monuments
of his taste and skill, both as architect and engineer,
‘and the highways that he constructed are to-day, in
many cases, the main thoroughfares of the countries
through which he originally built them.

The question of the comparative durability of our
Nineteenth Century engineering and architectural
works is an interesting one.

We will assume—although we see nothing to indi-
cate the fact—that the tide of Western civilization has
reached its high water mark, and that in the splendid
achievements in the arts and sciences, which have
marked the closing yvears of the Nineteenth Century,
the Western races have reached the zenith of their
powers. We will assume for the sake of argument
that from this timme on a decline shall set in which
shall ultimately lead to a decrepitude and decay as
complete as that of the races of Assyria and Egypt,
| Greece and Rome—and at the same time ask the ques-
ltion: How many of our great public works will be
|left standing upon the earth forty centuries hence, to
bear witness to our Nineteenth Century knowledge
and skill ?

Are there in New York, London or Paris buildings
lthat will stand for forty centuries the buffeting of
wind and weather as those stately edifices by the
Euphrates and Nile have stood 2 Probably not; nor

|
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is the fact any reflection upon the work of the modern
builder. It is merely a result of the more artistic
modern taste, which expresses itself in a style of archi-
tecture that is at once more picturesque and less dura-
ble than the gloomy temples and palaces of the an-
cient builders.

This is the age of steel and iron, materials for con-
struction of which the ancient races appear to have
known very little. As compared with stone, they are
less durable. Left to itself, an iron or steel structure
will, in time, corrode and disappear. TUnless the
skeleton frames of our modern lofty buildings be care-
fully built in and protected from oxidation, it is cer-
tain that their life will be limited; for, should the
steel work ever be €aten away by rust, there will be
no strength in the lower walls adequate to carrying
the great superimposed load of the upper stories.
This, of course. is not an immediate contingency;
but in reckoning the life of buildings—as we are now
dning—by centuries, it is an element of decay that
may ultimately be responsible for their collapse.

Of the great steel and iron structures, such as the
Brooklvn and the Forth bridges, it may safely be said
that their life will be contemporaneous with their care-
tul maintenance and repair. The theory of the erys-
tallization of steel under continued stress is now pretty
well exploded ; and it is generally conceded that if a
steel structure, such as the Brooklyn bridge, which is
subject only to static strains, be carefully protected by
painting, its life may be indefinitely prolonged. Left
to itself, however, as the works of the ancients have
been left, the rust eating through the cables would ul-
timately bring the whole structure into the river, leav-
ing the granite towers as an indestructible monument
to mark where the bridge once stood.

The great systems of waterworks, both for muni-
cipal supply andéd for irrigation., will provide many
lasting monuments to the energy and skill of the
nineteenth century. Nothing constructed in Egypt or
Assyria was more durable than is the masonry of the
great dam of the Croton waterworks.

In constructing our vast system of railroads we have
written our history in monumental lines of rock and
earth, that will probably last as long as this globe
turns upon its axis. Should some glacial period return
and grind these embankments and cuttings out of ex-
istence, there would yet remain the great tunnels, to
show with what unconquerable energy we pushed our
way even through the heart of the hills themselves.

O —
Autumnal Tints,

Now that the shortening days and lengthening
nights are gradually inducing that wintry sleep of
vegetation prior to which a large percentage of trees
and shrubs and lesser growths throw off entirely their
leafy garb, we find these unobtrusive green leaves
rivaling the brightest blossoms of the summer in the
briliiant tints they assume. Curiously enough, too, in
most cases the alteration of the sap, asits vital flow is
first slowly checked and then stopped altogether, leads l
to the assumption of a gamut of tints embracing the‘
brightest complementary colors of the normal hue of
green. In one and the same leaf we start with the
pale green of the opening buds in spring, the ripe, dark
viridity of the late summer, and now, at the first keen
frost, it first turns pale and sallow, and then blushes
vividly, changing into glowing scarlet as it falls flut-
tering to the ground. Here, in the succeeding stages
of decay, the scarlet deepens and sobers down into
warm russets and browns prior to merging into the
dusky tints of Mother Earth herself. The subtile
changes which lead to this wonderful display of color
are extremely interesting when considered in relation
to the laws of color generally. Every tint. as is well
known, has its own particular number of vibrations of
the rays of light which produce it, precisely as every
tone in sound or music has its special number of aerial
vibrations, which cannot be altered without altering
the pitch. Hence, in the leaf, during its period of vi-
tality, it is endowed with a capacity for absorbing all
the tints but the green, which it rejects and reflects,
and by virtue of which we term it of that color. So
soon, however, as its vitality declines a change sets in,
and as it wanes the light is gradually decomposed in a
different degree, and correspondingly divers hues are
reflected in the process. If we observe the colors of
the rainbow or spectrum, we shall invariablyv find a
certain order maintained ; beginning with violet, the
tints gradually merge into indigo, and thence into
blue and green. Then, starting from this completed
half, we tind precisely the same successional order as
we observe in decaying leaves, viz., the pale greens,
yvellows, orange, and reds, which render our autumnal
landscapes so brilliant as to defy the palette of the
painter to reproduce them. Thisrichnessof coloring is |
a feature which werits full recognition in the choice of |
trees and climbers especially. A wall covered with [
Ampelopsis Veitchi, for instance, is intensely beautiful l
for several weeks before the foliage actually drops,
the varying degrees of exposure to sun or frost bring-

green to scarlet will be presented in a single coup
d’wil. —The Gardeners’ Magazine.

Electric Road Carriages.

M. Rechniewski contributes to L’Electricien an ac-
count of the vehicle built by M. Jeanteaud, which ran
the Paris-Bordeaux race without serious accident. He
says that electricity propelled carriages are, neverthe-
less, yet only in their experimental stage. Fromn the
driver’s point of view the electric carriage has the most
convenient and manageable motor and leaves nothing
to be desired on this count. Its most inconvenient
feature is that it is necessary to seek a charging sta-
tion after runninga certain course for the purpose of
being recharged or of a change of cells, an inconveni-
ence less serious for certain services than for others,
as, for instance, when a carriage runs between certain
fixed points or stations. The first item to be consid-
ered is the distance that can be run on one charge;
the second item is the possible running speed. Among
the many accumulators tried up to date for road ve-
hicles, those of the Fulmen type have given best re-
sults, and the arguments of the article are based on
the figures obtained therewith. The batteries used
on the Paris-Bordeaux route weighed complete 850
kg. (1,875 1b.), and had 38 elements of C 21 type di-
vided into a dozen boxes of 3 or 4 elements each.
Each element had 15 kg. of electrodes and a capacity
of 300 ampere hours at the ordinary rate of discharge
of 10 hours. At a discharge of 70 amperes, nearly 5
per kilogramme of plates, the capacity of the battery
would be still 210 ampere hours. Unfortunately, the
mean power at the 10 hours’ duration of discharge is
fixed a trifle low, and the length of the road between
charging stations is thus very important. As the
electrical carriage bears its own battery, and this is
limited in its storing power, the question of weight
and efficiency are of special importance, and it is de-
sirable to reduce weight to a minimum.

The vehicle of M. Jeanteaud at present holds the
record for speed and distance among its electrical
competitors. Itis a plain vehicle with no offensive
pretense in the shape of a dummy animal in front; it
has two parallel seats, each of two places, and a back
to back seat at the rear and provided in front with a
circular splash guard carrying a triple bullseye lamp.
The accumulators are placed beneath the rear seats.
The wheels are of hickory, 1 meter diameter in front
and 1'40 meter behind, and they carry respectively
1,200 and 2,000 kilos., or a total of 8,200 kilos., or fully 3
tons.

The front end is supported by two bow springs set
transversely one above the other and coupled back
and back, so giving the effect of a central support to
the body of the carriage and halving the effect of a
stone or lump under either wheel, as well as giving a
very elastic suspension and easy running. The body
of the vehicle is entirely of steel. The axles have
bearings of 45 and 55 millimeters at the front and rear;
on the day of therace an accident bent the rear axle,
which ran hot all the time and compelled stoppages
continually for cooling and oiling, and when examined
at the journey’s end, the axle box was proved to have
seized badly, and to this common aeccident the delay
of the electrical carriage was entirely due. There is a
brake on the wheel tires actuated by a pedal and
another brake worked by wheels at each end of the
seat for use in case the driving chain broke upon an
incline, the two brakes giving absolute security in the
working of the machine.

The mechanical arrangement consists of a shaft
carrying differential gear driving the wheels by two
chains, the gearing permitting speeds of 12 and 24 kil-
ometers per hour at the ordinary speed of the motor—
7% and 15 miles.

The motor built by the Société Postel Vinay has
given excellent results, both on a brake test and over
the course of 600 kilometers (375 miles), which it ran
without a failure, and so takes a position in advance
of anything yet tried. Its efficiency was over 90 per
cent when working at a voltage of 70, and nearly 7
horse power with 70 amperes. This is necessary for
the traction at the rate of 24 kilometers. The weight
of the motor is 225 kilos., and it develops 14 or 15 horse
power when surmounting hills without heating or
sparking, and it acts as a dynamo or brakein descend-
ing hills to the extent of 80 amperes. Though too lit-
tle to be taken into account, it is enough to secure ex-
cellent regulation in desecending hills. The intended
output of 70 amperes has frequently been doubled,
and even 200 have been drawn for an appreciable time
without lowering of the voltage. 1n spite of such

enormous outputs, of frequent journeys by rail of

some of the batteries returned to Paris to recharge,
and sent on again to Bordeaux, of hasty transship-
ment and frequent operations by unaccustomed
hands, and of shaking on the road, these bhatteries
have behaved well and kept their charge. Each bat-
tery of 830 kilos. served for a run of 40 to 70 kilometers,
according to the nature and profile of the route. Ten
minutes served to change them at the stations, and

It was only in March, three months before the race,
that the construction of the carriage with its motor
and battery was commenced, and only one trial was
made prior to the race of June 6, and except for the
heating of the one axle, no part of the vehicle or of its
machinery called for the slightest repair during the
run of 600 kilometers, as is proved by its return to the
exhibition after the journey.

Messrs. Jeanteaud et Brault aimed less at the prize
than at demonstrating that electricity has entered the
practical stage in road traction, and we can only re-
gret that the unfortunate accident to the axle should
have prevented the vehicle from showing what would
surely have been even a much better record. At the
same time, the weight of over three tons should be
kept in mind as something to be, if possible, reduced,
as it is a great bar to the success of acecumulator pro-
pelled carriages for general work.

-

A Fiberloid Explosion.

The city of Newburyport, Mass., was startled about
10 A. M., October 23. by the explosion of what are
known as the Fiberloid Works, by which many were
wounded and several lives were lost. The facts are as
follows : Last May the Fiberloid Company started
operations as successors to the Lithoid Company for
the manufacture of collars and cuffs. Fiberloid, which
ismerely a trade name, is nearly identical with cellu-
loid, being a hard elastic substance made by subject-
ing gun cotton or pyroxylin with camphor and other
substances to a hydraulic pressure of 4,000 pounds to
the square inch. This compound is very inflamymable
and highly explosive, and a former explosion took
place in the same place, only with another company,
June 14, 1890. Hence the utmost caution has been ob-
served.

There are eleven buildings in all, employing a hun-
dred hands. One object in having so manyv small
buildings is to limit the results of accidents. The dry
house is where the recent catastrophe took place. This
is a room where the pyroxylin is dried after being
washed to free it from acid. The lot on hand had been
washed with especial care. The point of ignition is
known to be about 385 deg. Fahr.,,and a man who
was in the dry house four minutes before the explosion
noted the temperature as being only 100 deg. Fahr.
The man in charge was accustomed to use wooden
scoops for shoveling the cotton; and he also wore
tennis shoes with rubber soles so as to prevent friction
from shoe mnails. In short, every known precaution
was taken; and yet there was this explosion that
killed McManus, the man in charge of the dry room.

William Giles, foreman, had just left the dry room
before the explosion occurred, and thus escaped un-
injured. He testifies that the temperature had been
noticed by him as being only 100 deg. Fahr., whereas
the cotton does not ignite below 385 deg.

William H. Poor was in the mixing room ; was badly
burned, but is expected to recover. His statement is
that the explosion in the dry room burst a hole through
the wall into the mixing room, where it ignited the
nitrated cotton and the alecohol. He thinks McManus
was dragging a paper barrel of cotton across the floor
and that the friction ignited the cotton dust scattered
on the floor. The shock from the explosion was felt
all over the city of Newburyport, breaking many
windows, throwing down objects from shelves and

doing other damage.
————— et ————————

Gambier,

The following paragraph is a part of a speech deliv-
ered by the Marquis of Ripon, K.G., late secretary of
state for the colonies of Great Britain, at the anniver-
sary dinner of the Linnean Society. It is a good thing
to be honest enough to acknowledge ignorance, but
how a secretary of state for the colonies could have es-
caped hearing something of gambier is a mystery.

I had a curious proof the other day of the way in
which plants of great value may be but little known
to those who do not cultivate science, or are not en-
gaged in those industries in which these plants are
employed. I received a deputation from Leeds.
Though most of you probably think only of Leeds as
an important place for the production of cloth, yet
there is a great leather trade in Leeds besides, and
this deputation of leading men came to me to do what
I could to help to increase the production of gambier.
They told me they could not get on without it ; that
it was absolutely essential to their industry, and that
it came shipped to them from Singapore. 1 believe
the largest quantity is not grown in Singapore, but
comes from the native states beyond. I am bound to
say that until 1 had received this deputation, I had
never heard of gambier. I knew nothing about it.”

The interest of this paragraph lies not in the igno-
rance of the official, but in the information it gives of
the growing scarcity of gambier. If that deputation
of citizens of Leeds should turn to the United States,
they would learn that we have a substance here called
canaigre., prepared from the roots of Rumex hymeno-
sepalus, that will sooner or later aisplace gambier,

ing out the colors irregularly, and thus adding the ad- | the reconnection is automatic by means of springs and | which is of uncertain origin, uncertain quality and un-

ditional charm of contrast, since all the hues from

metal plates.
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AN IMPROVED VINE CUTTER.

The illustration represents a machine adapted tocut
off parts of any creeping vine or for trimming or cut-
ting off runners, and it may be carried close to the
plant to cut off desired portions without injuring what
is left, the cutters being also readily adjustable and
easily accessible for sharpening or cleaning. The im-
provement has been patented by Hammond J. Evans,
of Hampton, New Brunswick, Canada. At the for-
ward end of the inachine is a sickle bar finger adapted
to travel on the ground, and the body and finger bar
are made in two sections divided longitudinally, there
being in the rear portion of the finger bar and forward
portion of the body a longitudinal opening where the
cutters are located, as shown in the sectional view.
The ground wheel at the left hand side of the machine

EVANS' VINE CUTTER.

has an internal gear and is fast on the axle, the op-
posing wheel being removable, while meshing with
the internal gear is a pinion on a shaft carrying a stel-
lated cutter wheel, whose teeth are sharpened on a
bevel to meet the cutting edge of a cutter adjustably
secured in the left hand wall of the longitudinal open-
ing, the upper edge of the cutter being flush with the
upper surface of the finger bar of the machine. The
stationary cutter may be adjusted or removed as de-
sired, and in case the vines might be damaged by
the passage of the machine in its ordinary shape, the
removable wheel may be taken off, bringing the cut-
ters near the trunk and precluding the possibility of
injuring the standing portion of the vine.

PO

AN APPARATUS FOR UNLOADING CARS.

The illustration represents an apparatus designed to
facilitate the unloading of coal, grain or other mate-
rial from cars, scraping the load into a chute whence it
may be conveyed to the desired point. The improve-
ment has been patented by George T. Dixon, of South
Butte, Montana, and communications relative thereto
may also be addressed to Alexander Jamieson, Butte,
Montana. In standards adjacent to the track is jour-
naled a shaft carrying three pulleysand a projecting
drum, a driving shatt operated by a hand crank being
journaled lower down in the standards. Uprights
have pivoted horizontal arms extending over the track
near by, and on each of the arms is a sliding sleeve
carrying two pulleys. A shifting lever is connected

with two shifting arms under the three pulleys, and a
straight belt is carried down from one of the end pul-

RENSE o

DIXON’S SCRAPER FOR UNLOADING CARS,

leys to the driving shaft, while the other end pulley is
connected with the driving shatt by a crossed belt, in
such way that the shifting lever will take either of
these belts to an engagement with the center pulley,
which is fixed on the shaft, the end pulleys rotating
loosely thereon. The shaft may thus be driven in oppos
ite directions by the shifting of the belts. A cable from
the front end of the shifting lever is passed over one of
the pulleys on one of the horizontal arms over the track,
thence over the track and around a pulley on the hori-
zontal arm at the other end of the car, and back to en-
gagement with the shifting lever,there being two blocks

or checks on the straight stretch of the cable over the

track. Another cable is wound around the drum, ex-
tending thence over a pulley on one of the uprights
and around a pulley on one of the horizontal arms
over the track, from which it extends to a connection
with one end of the scraper, while attached to the
other end of the scraper is another cable extending to
and being wound around the drum in an opposite
direction, the latter cable passing around a pulley on
the opposite horizontal arm. The scraper is of etal,
nearly U shaped in cross section, and at its rear end is
pivoted a gate limited in its rearward pove-
ment by a pin as shown in the small view.
The car to be unloaded having been placed in
proper position beneath the seraper, and the
power shaft set in motion, the scraper is alter-
nately carried forward and rearward, through
and over the material to be unloaded, the
checks or blocks on the straight stretch of
cable automatically moving the shifting lever
to cause the drum to be rotated in one direc-
tion or the other to move the scraper backward
and forward, and the scraper filling itself and
drawing the material toward the open end of
the car in each forward movement.

A Railway Through the Sea.

It is stated that Mr. Magnus Volk hopes to
open his railway from Brighton to Rotting-
dean next Easter. The length is about four
miles, and the lines are laid on the sea beach
near tolow water mark, so that they are sub-
merged for the greater part of the twenty-four
hours. There are four lines cf rails, laid in two
pairs, the width of gage between the outer rails being
18 feet. EKach pair of rails is supported by concrete
blocks mortised to the rock below, the steepest gra-
dient being 1 in 800, and the sharpest curve halt a
mile radius. The car, which was designed by Mr. St.
George Moore, of 17 Victoria Street, Westminster, who
acts as engineer for the company jointly with Mr. Volk,
is)being built by the Gloucester Wagon Company. Each
of the four main supports is a 12 inch steel tube,
mounted on a four-wheel bogie. The leading bogies
will be driven by vertical shafts inside the steel tubes.
The deck of the car is 23 feet above the rails, and well
out of reach of the waves. The deck will measure 46
feet by 22 feet, and will carry a saloon 25 feet by 13
feet. It wasat first intended to drive by current obtain-
ed from accuwulators, but the plan has since been al-
tered to the trolley system. It is desired to erect poles
on the shore to carry an overhead wire. The Crown
has given its consent to their erection, and an applica-
tion for a similar concession has been made to the
Brighton Corporation, who own a short length of fore-
shore. The estimated cost was $125.000, and will not
be much exceeded.

AN AUTOMATIC LETTER COPIER.

To copy letters on single sheets, enabling a copy to
be attached toand filed away with the letter answered,
the compact and simple machine shown in the illustra-
tion is brought out by the Anderson Copying Machine
Company, of No. 41 Leonard Street, New York. The
copying paper is carried on a roll, from which it is
drawn forward beneath a
spring-pressed copying cylin-
der by simply turning a
crank, the paper, just before
it reaches the copying cylin-
der, passing over moistened
wicks on transverse rods.
These wicks, as shown in
the small sectional view, are
formed of a piece of felt
whose body portion lies in a
pan of water beneath, ard
whose ends are lapped
around the nickel plated
transverse rods. A movable
tension rod is used in front
of the wicks, under which the
paper passes, to hold the
paper close to them, so it
will pass evenly over the
wicks and be thoroughly
moistened. To copy a letter,
the crank is turned until the
indicator on the drum and
the arm indicator are at the
same point, when the letter is la‘d. written side down,
on the paper, and the crank is turned until the letter
and copying paper is passed around the cylinder,
when both letter and copy may be released and taken
off by running a rotary cutter through a shallow trans-
verse slot in the cylinder. If desired, a number of
letters may thus be copied on a continuous strip
before cutting off, twenty letters requiring no more
cutting than one. It is said that one hundred letters
may thus be copied in five minutes, and the machine
always gives a good copy, whether in the hands of a
beginner or an expert.

o
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A GALVANIZING AND TEMPERING TANK.

For dipping metal in a liquid bath, as required in
setting and cooling tires, tempering steel, galvanizing
articles, ete., the improvement shown in the illustra-
tion has been devised and patented by Charles A.
Emanuelson, of Wilmington, Ill. It consists of a
liquid-containing tank in which are inclined track-
ways, on which travel wheels supporting a platform
carrying the articles to be immersed. In the bottom

of the tank is a horizontal framework of mortised tim-
bers, removably held in place by means of latches,

EMANUELSON'S GALVANIZING AND TEMPERING TANK.

and at the ends of the timbers are vertical brackets
having at their upper ends inclined plates to which
are secured the upper ends of the trackways, of which
there are four, formed of sheet metal, inclined and
curved downwardly in spiral form. The supporting
platform for the articles to be dipped is formed of
another similar horizontal framework, there being
mounted adjacent to the endof each pair of timbers a
shaft carrying rollers adapted to travel upon the
tracks, while arms secured to the beams have bent
fingers or tongues engaging the under sides of the
| trackways. The cover plate of the platform isof sheet
metal, with a central circular opening and a slot at
one side wherein is arranged an adjustable slide block
and pivoted lever, to be manipulated by hand, and
having a clamping surface to engage the article to be
held on the platform. To hold the platform raised,
there are on the outer sides of the tank springs having
at their free ends fingers which extend through into
engagement with the timbers of the platform frame,
the withdrawal of the fingers releasing the platforiu to
permit it to move to its lowermost position, the plat-
form having at its opposite sides chains for raising and
lowering it.

For use as a galvanizing bath, the wooden timbers
may be replaced by suitable metal braces and various
other minor changes may be made to adapt the im-
provement to different uses.

OO+
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Magnetism of Asbestos,

Faraday placed asbestos in the list of weak mag-
netic bodies, but recent observers have discovered that

IETS W
ANDERSON'S AUTOMATIC LETTER COPIER.

certain varieties of this mineral are stronglv magnetic.
Swinton, in the Electrical Review, has called attention
to this property of asbestos, and Bleekrode shows that
a gray variety exhibits strong magnetism even in com-
paratively weak magnetic fields. He points out that
this substance should not be used as an insulating ma-
terial in magnetic instruments. —Ann. der Physik und
Chemie.

WHEN water freezes it expands with a force which
Trautwine estimates at not less than 80,000 1b. to the
square inch.
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A NOVEL CUTTING OFF MACHINE,
Thisis a band cut-off saw manufactured by Butter-

worth & Lowe, of Grand Rapids, Mich., who have im-

proved on the construction and details, making the
entire frame of iron and steel, and giving especial care
to the counterbalancing and to reducing
the friction to a minimum. The back-
bone of the machine, as well as the posts
that carry the guide rollers, are of steel
tubing; the yoke that carries the back-
bone is supported on trunnions that are
cast solid with the base. The saw is
maintained at a uniform tension by an
adjustable coil spring, another sensitive
adjustment controlling the position of
the saw on the out end wheel. The guide
rollers (between which the saw blade
runs) can be adjusted to line the saw as
desired, also to keep the saw teeth a
proper distance from the edge of the
rollers. Other adjustmentsalso permit the
use of saws two or even three feet shorter
than commonly used on the machine.
The frame is accurately balanced, and
the use of a compensating sheave allows
the saw and frame to be worked up or
down at one point with the same force
thatisrequired at any other point. This
force is very little, as the rope sheaves are
fitted with roller bearings. The machine
does not require a strong or special
foundation, but can be bolted to the
floor of the building. The log does not
need dogging or holding while being cut.
The machine can be operated entirely
by hand, requires no friction or other
mechanical hoists to raise the saw
and has positive adjustments at all
points.

For wood pulp work it is especially
adapted, as the cut leavesthesawed ends
smooth and clean, the saw teeth travel-
ing in straight and parallel lines and in
only one direction. In using the ordinary
circular cut-off devices, or coarse tooth
drag saws, small flakes of sawdust loosen
in grinding and work into the pulp. The
violent jarring of ordinary drag saws is
obviated by the use of this machine,
which works smoothly and rapidly. The
machines are at present made to carry
wheels 28, 36, and 48 inches diameter, the
size of wheels limiting the machine to about that
diameter of log.

THE LAC INDUSTRY.

Lac, improperly called ‘ gum lac,” is produced in
two very different ways: (1) through the puncture of
various plants by certain insects (such as the lac of
India, Persia and Madagascar), and (2) by an incision
made in certain resinous trees (such as the lac of China
and Japan).

Lac of India.—The Indian lac is collected from trees
of very different genera—sacred tig, banyan, jujube,
acacia, croton, etc. It forms under the influence of
the sting of a hemipterous insect, the Carteria lacca
or Coccus lacca. It is a gall insect of the cochineal
Kind, resembling a red louse, which, at the time of
oviposition, fixes 1tself in great numbers upon the
yvoung branches of the above-named plants. These
insects secrete a resinous and waxy substance which
solidities, in imprisoning the insects, and forms a thick
crust that covers the epidermis of the branch attack-
ed. The oviposition is effected during this transfor-
mation. The temale dies, and her body becomes a

Fig. 3.—METHOD

OF WASHING LAC.

vesicle filled with a reddish liquid designed as food
for the larvee. Each female lays twenty eggs, which
become larvae and perfect insects and escape from the
resinous stratum.

The collecting of the lac is done by gathering the

[1./ ’
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A NOVEL CUTTING OFF MACHINE.

braunches upon which it is found before the transfor-
mation of the larvae into perfect insects. The lac is
delivered to commerce in sticks, grains, scales and
threads. ¢ Stick lac” is the natural product. This
lac still adheres to the branch upon which it was pro-
duced.

“*Seed lac” is merely the preceding broken into
fragments and separated from the branch. Some-
times it consists of pieces that have fallen from the
branch and been carefully collected. ‘‘Shellac” re-
sults from the fusion of the first. It is prepared as

1 2 3

Fig. 1.—TOOLS AND APPARATUS USED IN THE
WORKING OF LAC.

2. Knives. 3. Bamboo tabe.
5. Rounded knife.

1. Rounded knives. 4. Bucket for lac.

1

Fig. 4 PURIFICATION OF TAC.
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follows: The stick lac is broken in order to free it
from the impurities that it contains (fragments of
bark, wood, etc.) Itis then put into tubs of water, in
which the Indians bray it with their feet in order to
wash it well. The water is renewed until it finally
comes off clear (Fig. 3). The washed lac
is then boiled with alkaline water in
order to dissolve the color that it con-
tains. The softened and melted resin
rises to the surface of the bath, while
the color, called “lac dye,” is collected
by decantation and is used for dyeing
morocco leather and cashmere wools.
The lac in paste is put into a long and
narrow cotton bag that two Indians hold
by the ends and twist in exposing it to a
quick fire burning in an open grate (Fig.
4). The lac passes through the fabric
and falls into a wooden trough, from
which it is ladled by an Indian and
poured in the form of a thin stratum over
copper cylinders. Before the lac is com-
pletely dry, it is broken into irregular
scales that are submitted to a moderate
pressure. These scales are very thin,
transparent, brittle, and of a golden re-
flection. Lac in threads is merely lac
drawn out while it is melted to a pasty
consistence. In commerce there are dis-
tinguished brown, red and yellow lac.
The difference between these is due
merely to their degree of coloration by
the alkaline liquor, as we have just said.

In order to obtain white lagc, it is neces-
sary to have recourse to a chemical treat-
ment by alkalies and to bleaching by
pure alkaline hypochlorites, to which are
added weak acids or oxygenated water.

The origin of Guatemala lac is identical
with that of the lac of the Indies. The
Madagascar lac is produced by the Gas-
cardia Madagascariensis, which lives upon
a tree of the order Laurace®. This lac
is in spherical or ovoid masses (Fig. 2)
traversed by a branch in the direction
of the longer axis. The size of these
reaches that of a pigeon’s egg. The
color of this lac is a grayish yeliow. Its
composition is similar to that of the In-
dian lac.

The Lac of China and Japan.—The lac
of China and Japan is produced by in-
cisions made in the trunk of the lac tree or varnish
sumac (Rhus vernicifera), called ‘ wrushi” by the
Japanese. This tree is reproduced either by seeds or
cattings. It does net yield lac until it is eight or ten
years old. The collecting is done as follows :

At about 80 cm. from the ground. the upper part of
the bark is scratched with a knife (Fig 1, No. 2) for a
width of 8 ecm. and a length of 6. With the instru-
ment shown in No. 1 of Fig. 1, incisions 12 mm. in
width are made in a horizontal direction in the bark,

|

other incisions are made with the point found on the

GaMASSIAE
Fig. 5—PREPARATION OF COLORED LACS.

1. Bowl. 2. Mixing tool. 3. Method of operating. 4. Branch of sumac,
showing incisious.

Fig, 2.- MADAGASCAR LAC,
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back of the knife. Four days after the incisions have
been made, the lac begins to flow frow the tree and is
collected with a strip of wood and put into a bamboo
tube (Fig 1, No. 3). After the lac has been removed
from five or six trees, the collector returns to the first
tree and makes an incision therein over the others,
and so on with the remaining trees. It is necessary
to remove the lac as soon as possible after it begins to
flow, otherwise it would become brown, and even
black in the air.

A workman can tap two hundred trees in a day. A
tree of a circumference of from 15 to 20 cm. will yield
from 90 to 95 grammes of varnish per season. Varnish
of the first quality is collected from May to October.
During the month of October the lac is of second
quality. The varnish that comes from the branches
is collected with a special knife (Fig. 1, No. 5). From
the bamboo tubes the varnish is poured into a pail
capable of holding 9 kilogrammes. The lac is stored
in a similar vessel, but of a capacity of 30 kilo-
grammes.

When the tree ceases to yield varnish, the branches
are lopped off and cut into pieces one meter in length,
which are tied up in packages. After these have been
dried for three or four days in the sun, they are im-
mersed for five or six days in cold water, and are then
incised with a knife in the form of a corkscrew. The
juice that exudes is collected in a pail. This is lac of
the third quality. The lac is preserved in a vessel
which is hermetically closed. A hundred varieties of
lac are known in China and Japan. Lac is mixed
with iron or steel filings to form a paint that is used
for covering wood and imitating slate. One variety of
lac is prepared thus: Three hundred and seventy-five
grammes of lac and 75 of oil are mixed and passed
through cloth and 50 grammes of iron filings are added.
Red lac is obtained by mixing laec with oil, vermilion
and extract of Gardenia florida.

Colored lacs are obtained by mixing colored powders
with ordinary lac. Black lac is obtained by exposing
ordinary lac to the sun in a wooden bowl (Fig. 5, No.
1), which is placed in an oblique position (Fig. 5, No. 3).
During this time a workman stirs the lac with a spat-
ula in taking care to add a little iron filings to it. The
Chinese lac is the product of the same tree (Fig. 5, No.
4). Lac is employed in the toy trade, marquetry, cab-
inet making, etc.—La Nature.
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Engineering 'Tools at Pompeii.

Under the title of ‘“Things of Engineering Interest
Found at Pompeii,” Professor Goodman lately gave
his inaugural lecture in the engineering department of
the Yorkshire College, Leeds. The lecturer remarked
that he had recently visited Pompeii, and was not
only charmed by the great beauty of the works of the
ancient Romans, but also by their extreme ingenuity
as mechanies—in fact, it was a marvel how some of the
instruments and tools they were in the habit of using
could possibly have been made without such machin-
ery as we now possess.

After explaining the situation and destruction of
Pompeii by showers of ashes and mud, not lava, as is
usually supposed, in the year 79 A.D., Professor Good-
man showed a series of about fifty lantern slides, pre-
pared from photographs taken by himself in Pompeii
last Easter. The streets, he explained, were used as
waterways to carry off the surface water, and probably
sewage, from the houses. The pavements were raised
about a foot above the streets, and stepping stones
were provided at intervals for foot passengers.

The horses and chariot wheels had to pass between,
and in many places deep ruts have been worn by the
chariot wheels in the stone paved streets. The water
supply of Pompeii was distributed by means of lead
pipes laid under the streets. There were many public
drinking fountains, and most of the large houses
were provided with fountains, many of most beautiful
design. The amphitheater, although a fine structure,

capable of seating 15,500 people, was small compared |

with many in 1ltaly. The bronzes found at Pompeii
reveal great skill and artistic talent. The bronze bra-
zier and kitchener were provided with] boilers at the
side and taps for running off the hot water. Ewers
and urns have been discovered with internal tubes
and furnaces precisely similar to the arrangement now
used in modern steam boilers. Several very strong
metal safes, provided with substantial locks, have
been found. The locks and keys were most ingenious,
and some very complex. On looking at the iron tools
found in Pompeii, one could almost immagine he was
gazing into a modern tool shop, except for the fact
that the ancient representatives have suffered severely
from rust.

Sickles, billhooks, rakes, forks, axes, spades, black-
smith’s tongs, hammers, soldering irons, planes, shov-
els, etc., are remarkably like those used to-day; but
certainly the most marvelous instruments found are
the sargical instruments, beautifully executed, and of
design exactly similar to some recently patented and
reinvented. Incredible as it may appear, yet it is a
fact, that the Pompeiians had wire ropes of perfect
construction.

A BUTTONHOLE MOISTENER.

The illustration represents a simple device adapted
to moisten the starched and stiff surface around a but-
tonhole, especially in collars and cuffs, to facilitate
buttoning. It has been patented by Charles Miller, of
No. 239 Fourth Avenue, New York City. Asshownin
perspective and section, Figs. 1 and 2, the body of the
device has a projecting wedge-like lip adapted to enter
a buttonhole, and there are apertures in the front
part of an adjacent portion adapted to hold a sponge
or other absorbent material, at the back of which is a
spring-pressed perforated plate. An aperture in the
handle, closed by a screw plug, provides for supplying
water to moisten the sponge. Fig. 3 represents a mod-
ification of the device in which a sponge is attached in
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MILLER'S BUTTONHOLE MCISTENER.

pointed wedge shape to a suitable handle, the sponge
to be then dipped in water as used.

AN IMPROVED CAR WINDOW SASH.

To enable a car window to be readily moved in its|
beads or frame, while the sash also fits so closely as to
exclude wind or rain, the improvement represented |
in the accompanying illustration has been devised and !
patented by Henry V. Herrmann, of No. 97 Water
Street, New York City. Near each edge and at each
side of the sash is an L-shaped groove comprising a
part extending parallel to the sash, and a part extend-
ing inwardly and transversely, as indicated in the sec-
tional view, and fitted in each of these grooves is a
movable metallic strip, interposed sott rubber strips[‘
serving to push the metallic strips outwardly to cause
them to bind against the window beads, while making
an easy and frictionless connection between the parts.
The ends of the strips have flanges seated in recesses[
in the upper and lower edges of the sash. Secured to"
each vertical edge of the sash is also a metallic strip
whose vertical edges project sufficiently to engage the
edges of the rubber strips at the sides when the latter
are spread by compression, thus preventing contact,
of the rubber with the wood of the window frame.;
This construction is designed to compensate for all
shrinking and swelling of the wood of car windows,

N
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HERRMANN’S SASH FOR CAR WINDOWS.

enabling them to be readily moved up and down at
all times, while at the same time a tight and weather-
proof joint is secured.
_— ——vrr———
A New Waterwheel.
A waterwheel of remarkable construction has been
introduced in the North Star mine, Grass Valley, Cal.

Itis eighteen feet in diameter, weighs 10,500 pounds

and develops 250 horse power, running under 750 feet
head, at 110 revolutions, and is directly connected to
the shaft of a duplex compressor, compound tandem
type., of same capacity. The design of this wheel is
novel. From a cast-iron hub radiate twenty-four
steel spokes, which are connected to a rim made up
of angle iron properly shaped, having a slat for the
buckets, which are bolted to the periphery, the strain
being taken by four heavy steel truss rods. The large
diameter of the wheel is for the purpose of giving
proper speed to the compressor under the high head
available ; and the water is applied to the wheel
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‘lapse of the whole structure.
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| through a variable nozzle controlled by an automatic

regulator, the latter maintaining a uniform speed on
the wheel, with a variation from full load down to

twenty-five per cent of the same—a great economy of
water.

Doctor of Machinery,

Among the multitudinous trades and professions in
New York there aremany which areentirely unknown,
even by name, to the general public. One of the least
known and most interesting is that of the expert in
machinery. The work of a machinery specialist is far
higher than that of a skilled engineer, and many years
of experience and special training are necessary to tit
the expert for his duties. There are only about half a
dozen of these men in the country, one in every large
city. When anything goes wrong with a machinery
plant ‘of whatever nature, the cause of which the en-
gineer in charge, frequently the builder of the engines,
cannot discover, the machinery doctor is called in.
Every chief engineer of a big plant may be called a
specialist so far as the machinery under his charge is
concerned, but the specialist in machinery is an expert
in engines of every description.

Though he has never seen the engine before, he
rapidly diagnoses the case and prescribes a remedy,
just as a doctor does for a sick patient. The instru-
ment most used by him is a dentophone, which con-
sists of a thin steel rod about a foot long, which he
holds between his teeth and applies to the head of the
cylinder. To the practiced ear of the expert every
sound transmitted from the cylinder tells a story.
The working of the piston in the-cylinder, and, in-
deed, of the whole engine, can be heard distinetly in
this manner by anybody, but it takes an expert to tell
just what those sounds mean.

In the case of a mysterious knocking which was
heard in the cylinder of the big driving engine in a
large spinning factory not long ago, an expert was
called in to determine the cause. Every method had
been tried to discover where the trouble was, but
without avail. Bearings were examined, the cylinder
was taken apart, and every part well oiled, ail to no
purpose. When the expert came he traced the mys-
terious knocking from the cylinder, along the piston
rod, ecrank shaft, and through the main shaft, away
off among the looms, where one of the looms was
found to be the cause of the trouble.

Often an expert’s services are 1equired in the case of
synchronizing looms. If all the looms in a big spin-
ring factory happen to keat together, as sometimes
happens, the vibration is strong enough to bring the
building down. For the same reason soldiers always
break step when going over a suspension bridge, for
otherwise the measured tramp of the many feet all
striking the ground at the same time would seriously
endanger the structure. The power of sound is also
enormous when exerted in a particular way. Every
substance in nature has a keynote, and when a sound

lof the same pitch is caused near it, a considerable

amount of vibration is produced. When the great
tubular bridge was being built across the Menai
Straits, which divide England from the island of
Anglesea, a traveling violinist nearly caused the col-
He happened, while
playing, to hold for a considerable time a note which
chanced to be the keynote of the huge bridge struec-
ture. The sound echoed along the vast tube and re-
echoed with ever-increasing force until the whole
bridge vibrated as if an earthquake were taking place.
The bridge engineer, who was near by, instantly divin-
ed the cause, and stopped the playing of the violinist.

Part of the business of the machinery doctor con-
sists in so arranging the distribution of looms and
other machinery that their working will not endanger
the stability of the factory. Defects in a boiler can
alsobeinstantly determined by the practiced earof the
specialist. A plate in the boiler is selected which is
known to be in good condition, and he takes mental
note of the pitch of the sound made when the plate
is struck with a bhammer. All the other plates are
istruck in the same way, and any one which does not
‘ring true and conform to the correet pitch is examin-
; ed and replaced. A case is on record where a machin-
|ery specialist was crossing the ocean and detected
crystallization in the center of the shaft, thereby
averting what might have been a serious accident in
midocean. Measures were taken to strengthen the
shaft in the place where the quick ear of the expert
detected weakness, and when the vessel was docked
his suspicions proved correct.

Few men even with the most exhaustive training
can become experts at this business, as it requires a
marvelous quickness of ear and delicate perception of
sound with which few men are blessed. Technical
knowledge is of little avail of itself, and a fine engineer
might be a poor machinery doctor, just as a great
musician might make an indifferent piano tuner.
Whenever a big mill is erected, a specialist is always
consulted as to the placing of the machinery, and his
fee is generally well worth the expense and tronble
which an injudicious distribution of machines may
cause.—N. Y. Tribune.
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Testing House Pipes and Drains.

A good article on thissubject, calculated to enlighten
owners and occupants as well as plumbers, may be
found in Domestic Engineering for September. These
tests are named the water test, the smoke test, and the
peppermint test. Presuming that the pipes are all in
place and connected, but yet uncovered, and all open-
ings closed by plugs (there are a variety of plugs for
this purpose, generally constructed to become tizht by
expansion under pressure of a screw), the entire system
is then filled with water. If the water at the highest
point does not settle away after standing some time,
the system is watertight. Connections should then be
completed. If the water settles, there are leaks, which
should be carefully sought outand stopped. Afterthe
connections of the fixturesare made, the systemn should
be tested again. This may be done by the smoke test,
or the peppermint test, or both in succession. The
peppermint test is considered by most plumbers the
more delicate, but it is more difficult to apply. The
smoke test is performed by generating smoke
and foreing it into the pipes, while all windows, doors,

or other openings which permit free -circulation

of air into and through the building are closed. If
smoke is detected anywhere in the building there are
leaks, which may be discovered by the visible escape
of smoke therefrom.

The peppermint test is applied by taking a small
bottle of oil of peppermint and a can of boiling water
on the roof and pouring it down the soil pipe, immedi-
ately closing the top and having someone in the house
detect if any smell of peppermint becomes apparent,
and where it comes from. This test requires delicate
handling, and is troublesome. The person on the roof
will have to remain some time, for if he comes intothe
house, he brings the odor of peppermint with himand
spoils the test.

Maguire tabulates the following list of fifty-one
specific insanitary and dangerous defects actually dis-
covered in inspection of dwelling houses. These may
prove suggestive to plumbers who are making inspec-
tions of systems of plumbing which are suspected of
being defective:

1. Common brick or stone built drains under base- .

ment.

2. Large built drains, under or near dwellings.

3. Pipe drains of larger diameter than actually nec-
essary.

4. Pipe drains broken, or with leaking points, satu-
rating the subsoil with sewage.

5. Pipe drains with built or imperfect junctions.

6. Pipe drains under dwelling without sufficient
fall.

7. Pipe drains with fall in the wrong direction.

8. Drains of any kind without proper intercepting
traps.

9. Drains of any kind without constant free current
of air throughout.

10. Drains without easy means of inspection.

11. Drains carried from public sewer direct under

hall door steps and under scullery floor, instead of '

across open area.
"12. Rat burrows from built drains, undermining
floors.

13. Rat burrows from public sewers worked along
outside pipe drains into houses.

14. Defective connection between soil pipes and
drains.

15. Soil pipes inside houses under almost any cireum-
stances.

16. Soil pipes inside or outside without ample ven-
tilation.

17. Seil pipes through pantries, larders, or stores.

18. Defective, badly placed, or ill constructed water
closet apparatus and housemaids’ slopsinks.

19. Warer closet cisterns with overflows joined tosoil
pipes or drains.

20. Safe tray sunder water closets joined tosoil pipes
or drains.

21. Two or more water closets or sinks on one soil
pipe, untrapping each other when used.

22. Overflow pipes connected to soil pipes liable to
become untrapped, all very dangerous.

23. Water supplies over troughs taken from water
closets or other contaminated cisterns, and liable to be
used by careless servaunts to fill bedroom carafes for
drinking.

24, Taps for supplying bedroom water fixed over
housemaids’ slopsinks, liable to be polluted by splash
from slops emptying.

25. House cisterns, with overflows, joined to soil
pipes or drains.

26. Traps of every kind, without ample ventilation
to guard them.

27. Scullery sinks connected direct to drains admit-
ting foul air, not only through traps, but through
joints of brickwork and plaster all round.

28. Bell taps, with loose covers on scullery sinks.

29. Grullies or traps in floors of sculleries, laundries,
larders, or basement, etc., connected to drain, and
usually dry and untrapped, or full of foul deposit.

30. Ventilating foul air shafts, discharging near
chimneys or windows or ventilating openings.

31. Rain pipes used as ventilators for drain discharg-
ing foul air near bedroom windows or under roof
eaves.

32. Rain pipes used as, or connected to soil pipes,
likely to treeze soil pipe solid in severe winter.

33. Rain pipes passing down center of houses con-
nected in any way to drains.

34. Open rain courses from valley gutters, passing
under floors to outside down pipes connected to
drain.

35. Rain pipes of low roofs, bow windows, or porches
connected direct into drain.

36. Ashpits located near larder, pantry, or dwelling.

37. Ashpits liable to let moisture soak into house.

38. Ashpits capable of retaining moisture or un-
ventilated.

39. Rat burrowsfrom defective drainsin neighboring
premises.

40. Defective drainage or fittings in neighboring
premises.

41. Any direct communication with drains of neigh-
{boring premises.

42. Water tanks in areas, near ashpits or sculleries,
or with any connection of overflow to drain.

43. Bath waste or overflow pipes connected to soil
pipes or drains.

44, Wash hand basin wastes or overflows connected
to soil pipes or drains.

45. Water closet cisterns under bedroom or parlor
floors.

46. Cesspools near houses,
where.

47. Cesspools or drains near wells.

48. Drains crossing your honse from neighbor’s
premises.

49. Field or surface water drains, with open joints
under basement connected to house drains direct.

50. Damp basements or damp walls.

51. Drinking water defects of source supply or stor-
age.

or unventilated any-

.
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What Shall We Eat ?

The Canadian Baker and Confectioner, condensing
a pamphlet issued under the auspices of the United
- States Department of Agriculture, prepared by W. O.
1Atwater, Ph.D., professor of chemistry in Wesleyan
; University, on the nutritive value of food products,
says :

** A quart of milk, three-quarters of a pound of mod-
erately fat beef—sirloin steak, for instance—and ftive
ounces of wheat flour all contain about the same
amount of nutritive material; but we pay different
prices for them, and they have different values for
nutriment. The milk comes nearest to being a per-
fect food. It contains all the different kinds of nutri-
tive materials that the body needs. Bread made from
the wheat flour will support life. It contains all of
the necessary ingredients for nourishment, but not in
the proportions best adaoted for ordinary use. A
|man might live on beef alone, but it would be
a very one-sided and imperfect diet. But meat and
bread together make the essentials of a healthful diet.
! Such are the facts of experience. The advancing sci-
‘ence of later years explains them. This explanation
i takes into account, not simple quantities of meat and

bread and milk and other materials which we eat, but
also the nutritive ingredients or ‘nutrients’ which
they contain.”
The chief uses of food are two: To form the mate-
rial of the body and repair its wastes ; to yield heat to
| keep the body warm and to provide muscular and other
J power for the work it has to do. Dr. Atwater has pre.
| pared two tablesshowing, first, the composition of food
materials, the most important of which are the nutri-
tive ingredients and their fuel value; second, the
i pecuniary economy of food,in which the amount of
“nutrients is stated in pounds. In the first table we
; find that butter has the greatest fuel value, fat pork
| coming second, and the balance of the foods mentioned
| being valued as fuel in the following order: Cheese,
oatuieal, sugar, rice, beans, cornmeal, wheat flour,
. Wheat bread, leg of mutton and beef sirloin, round of
| beef, mackerel, salmon. Codfish, oysters, cow’s milk,

i and potatoes stand very low as fuel foods.

| From the second table we learn that the greatest
rnutritive value in any kind of food of a specified value
(Dr. Atwater takes 25 cents’ worth of every kind of
i food considered) is found in cornmeal. In 10 pounds
of cornineal there are a trifle more than 8 pounds of
actual nutriment. In 8% pounds of wheat flour there
are over 64 pounds of nutriment; in 5 pounds of white
’sugar there are 414 pounds of nutriment; in 5 pounds
of beans there are 4 poundsof nutriment; in 20pounds
of potatoes there are 3% pounds of nutriment; in 25
cents’ worth of fat salt pork there are 34 pounds of
nutriment; in the same value of wheat bread there
are 24 pounds; in the neck of beef, 13{ pounds; in
skim milk cheese, 13/ pounds; in whole milk cheese,
a trifle more than 1% pounds; in butter, 114 pounds;
jand in smoked ham and leg of mutton about the
same; in milk, a, trifle over 1 pound; in mackerel,
about 1 pound; in round of beef, 3{ of a pound; in
salt codfish and beef sirloin, about 14 a pound; in eggs

© 1895 SCIENTIFIC AMERICAN, INC.

at 25 cents a dozen, about 7 ounces; in fresh codfish,
about 6 ounces; and in oysters at 35 cents a quart,
about 3 ounces.

—_———

Death of a Famous Inventor,

Something like forty years ago one of the earliest
clients we remember, as an applicant for a patent,
through this office, was the gentleman referred to
as follows in the American Carpet and Upholstery
Trade :

Sylvanus Sawyer, who died at Templeton, Mass., re-
cently, was one of those old time types of New England
inventors to whom the intricacies of machinery are a
perpetual delight and pride. Outside of a number of
small though useful inventions that he made, there are
two that were of importance enough to give him more
than a local reputation; and from them he, unlike
many other inventors, realized enough to allow him
tospend his last years in peace and in the pursuit of
those studies in which he was wont to employ his
spare hours while not busy at the work bench.

He came from good New Englard stock, his father
being Malcom J. Sawyver, well known through the
town, in accordance with the Yankee fondness for nick-
names, as ‘‘Praying John” Sawyer. He was born in
that place in 1822, his father living on a small farm
and being by occupation a farmer and a stone cutter.
In his early days Sylvanus showed a remarkable taste
for mechanics, and was of a most ingenious turn of
mind. He was hardly out of his teens when he had
fitted up a little workshop on his father’s farm, where
his inventions were perfected later. The first inven-
tion of note was brought to perfection about 1850, and
was a rattan splitting machine. Previous to this, the
rattan from which the cane was made for seating
‘“cane chairs” had been cut by hand—a slow and la-
borious process. The invention consisted of a head
with knives so set that when the rattan was fed into
the machine by rollers the strips were neatly cut off
and curled up ready for use. This proved to be of
great service in that section, where the chair business
was the leading industry, and from its invention Mr.
Sawyer realized largely.

Minor inventions occupied his attention for soine
years, and although all of themn were of more or less
value, it was not until about 1854 that he conceived
the idea of a rifled cannon from which could be dis-
charged an explosive shell. He had a cannon cast
after this pattern in Fitchburg, rifled, and having a
caliber about 8% inches in diameter and 5 feet long.
He then brought it up to Templeton and had explo-
sive shells of an original and peculiar pattern made,
they being grooved to fit the rifling of the cannon and
give it that rotary motion now so universally used.
The shell.was hollow and in shape not unlike an
acorn, and on its tip was an opening through which
powder could be poured. A fulminating cap was the
final arrangement, so adjusted that when it struck any
object the contents of the shell would be ignited and
an explosion take place.

When the test of his cannon was made (1834), his
shell went straight tothe mark and exploded with due
precision, tearing the target into flinders. Thus suc-
cessful was the first rifled cannon ball ever fired in this
or any other country. Later, after many experimeunts,
it was adopted by the War Department asan improve-
ment of value.

- —

Myopes.

Dr. G. Sterling Ryerson, Professor of Ophthal-
mology in Trinity Medical College, Toronto, says:
Myopia being essentially a condition due to abuse of
the eye, one is constantly obliged to say ‘‘don’t” to
patients. It occurs to me that it might be useful to
put these prohibitory rules in aphoristic form :

1. Don’t read in railway trains or in vehicles in
wotion.

2. Don’t read lying down orin a constrained posi-
tion.

3. Don’t read by firelight, moonlight, or twilight.

4. Don’t read by a flickering gaslight or candlelight.

5. Don’t read books printed on thin paper.

6. Don’t read books which have no space between

i the lines.

7. Don’t read for more than fifty minutes without
stopping, whether the eyes are tired or not.

8. Don’t'hold the reading close to the eyes.

9. Don’t study at night, but in the morning when
you are fresh.

10. Don’t select your own glasses at the outset.

It would almost seem as though some of these rules
were too obvious to require mention, but practical ex-
perience shows that myopes abuse their eyes just in
the ways stated. Reading by firelight or by moon-
light are favorite sins. Reading lying down tends to
increase the strain on the accommodation, and while
traveling tires the ciliary muscle because of the too
frequent adjustment of focus. In short, anything
which tends to increase the quantity of blood in the
organ favors the increase of the defect, leading in ex-
treme cases to detachment of the retina and blind-
ness.—The Canada Lancet.
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A COAL CAR DUMPING
MACHINE,

Great progress has been made
during the past two years in
loading and unloading vessels for
shipment, and most especially
is this true at the lake ports,
where it is necessary to handle
with great dispatch cargoes of
iron ore and coal. The old
wethod, which existed for years,
was principally hand work, and
the cost of unloading coal by
hand was about twenty-five
centsa ton. Thecoal was trans-
ferred from cars to vessels by
slow working cranes, which could
do but little in the course of a
day. At many ports there were
not even cranes, and wheelbar-
rows and ‘navvies” Kkept a
vessel tied many hours at dock
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A COAL

when she might have been on her way making some-

thing for her owners.

Of the many efforts which have been made to per-
fect machinery for doing this work, none seem to have
met with the success reported of the Long dumping
machine, recently perfected in Cleveland by the Ex-

celsior Iron Works Company,
and which is shown in the ac-
companying illustrations.

At a very recent test on the
docks of the N. Y., P. & O. Rail-
road in the city of Cleveland,
this machine actually made a
record of unloading three ordi-
nary railroad coal cars into a
vessel in three minutes. The
coal was what is known as or-
dinary lump Massillon, and it
was transferred from the cars to
the vessel with absolutely no
assistance other than the hand-
ling of this machine.

The machine is the invention
of Mr. Timothy Long, a practi-
cal designer who has been con-
nected with the Excelsior Iron
Works for a number of years.
The car dump consists mainly
of a large cylinder, with an in-
side diameter of 11 feet, and an
outside diameter of 16 feet ; the
length being 40 and the circum-
ference 52 feet. It is set 28 feet
above the level of the docks,
but on a level with the com-
pany’s tracks, one of which runs
through the cylinder when the
latter isatrest. The coal-laden
car is set in the cylinder by
means of a switching engine;
and by the time the car is de-
tached from the train, it is
clamped firmly by means of a
beam running along the side.
This beam acts by hydraulic
pressure and the car is held
rigid by four iron clamps which
fall upon the top of the car’s
sides, and which are firmly held
in place by keys fitting in cogs.
These clamps act automatically
when the cylinder begins to roll.

This clamping process is the
work of an instant, and, by
means of a lever worked from
the end of the cylinder, an en-
gine on the dock level is started.
This engine has a cylinder 30
inches in diameter by 19 feet
stroke of piston, and a single
stroke is all that is necessary to
roll the cylinder up an inclined
plane into the position shown
in one of the engravings, when
the coal rolls out compactly into
the chute. When the coal leaves
the car, the chutes stand out
horizontally, which prevents the
coal aequiring any momentum.
As soon as the cylinder begiiis
to roll back, the chutes are
gently lowered by means of
another engine on the dock
level, and operated by a man
standing between them, until
thecoal is allowed to pour gently
into the hold, the breakage be-
ing thus reduced to a minimum,
which is something less than
when it is handled by being
shoveled into buckets and then
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dumped into the hold by means of ‘ whirlies.” Both
the eylinder and chutes are operated by means of wire
cables, and the operation of the whole machine is so
simple as to add greatly to its value, there being no
complicated machinery to get out of order. The cylin-
der is made absolutely accurate in its movements by
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DUMPING MACHINE—THE CAR HANDLING CYLINDER.

a series of four inch holes being
bored in the perimeter near each
end of the cylinder, which fit
upon coune shaped pins on the
inclined track. This gives all
the advantages and none of the
dizadvantages of a cogwheel ar-
rangement.

The great points in favor of
the Liong car dumping machine
are as follows : The machine op-
erates rapidly; it empties cars of
all sizes, in any order, without
adjustment beingjnecessary; and
the coal breakage is reduced to
an absolute minimum. The ma-
chine is comparatively cheap as
to its first cost, and iseconomical
of operation. The construction,
while solid, is not complicated,
and can be erected at low cost.
Only three men are required.

These are the engineer or fireman, a man to operate
the cylinder, and a third to operate and control the

movements of the chutes.

The machine has duplicate

boilers, one for use in case of emergency ; but the en-
tire apparatus is operated with only 80 pounds of

steam.
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The stoppages usual to any new type of ma-

chine have, of course, occurred,
but the changes necessary were
very trifling in character, and
in no way reflected upon the use-
fulness of the machine.

Long Tongued Bees Needed.

A correspondent of the Coun-
try Gentleman says: The giant
bees, which are the principal
source of honey supply in the
Madras Presidency, are about
one-thirdlargerthan ours. They
build one single sheet of comb,
about 18 by 18 inches, and 8 or 4
inches in thickness, attached
generally to the under side of
protected rocky cliffs. 1 now
not only believe there are sev-
eral ways by which a cross of
these bees with the Italians can
be made to increase their size,
buat (better still) that these India
bees can be domesticated in our
frame hives by using comb foun-
dation, with larger cells, and in
wider frames—probably 1Y4 to
114 inches. It might also be
necessary to use some of our
frames with finished drone comb
alternately with frames of foun-
dation, which would compel
them to build even and straight
combs., If we can get a fixed
type of bees with tongues long
enough to sip all the honey from
red clover blossoms, the money
value and the food value of our
clover crops would be doubled.

I wish the government would
either send as consul to the Ma-
dras district a practical apiarist,
or (better) send one as special
agent to experiment with the
giant bees on the lines I have
referred to. Five thousand dol-
lars would, probably, make a
fair test. If a new bee or cross
can be introduced here, it should
be done through experiment
stations at cost, or at reasonable
prices, to prevent extortion by
the queen dealers.

Out of 120 colonies in my two
apiaries, some five or ten of them
have stored this season consid-
erable red clover honey. But
they can only get a small part
of it from the shortest blossoms.
One-sixteenth to one-eighth of
an inch added to the length of
their tongues or proboscis would
be worth millions to us.

— et
'To Mend Broken Plaster Casts,

Paint the broken surfaces over
two or three times with verv
thick shellac¢ varnish, and at
each application burn out the
aleohol over a flaine. 'When the
shellae is sufficiently soft, press
the parts together, and hold in
position till cool. It will be as
strong as it was before broken.
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THE RUSSIAN TORPEDO BOAT DESTROYER SOKOL.,

Thirty knots an hour has been the mark which the
builders of torpedo craftand swift river launches have,
of late years, been striving to reach. The torpedo boat
destroyer Sokol was the first boat to win this coveted
distinction; and the accompanying illustration shows
her as she appeared on the measured mile, when run-
ning at the rate of 804 knots, which is equal to about
35 miles an hour.

The Sokol was built for the Russian government by
Yarrow & Company, of Poplar, London. She belongs
to a class of boats which were built as an answer to
the torpedo boat proper. Their duty isto give chase
to, run down and destroy, these small craft; and for
this purpose, the destroyer is given larger dimensions,
higher speed, and a powerful battery of rapid-fire
guns. The Sokol is 190 feet long by 18 feet 6 inches
beam. Her horse powerfor her sizeis enormous, being
about 4,000; and it shows at what great cost these high
speeds are obtained. She is twin-screw, and her en-
gines are of the three- stage, compound type, that
the builders use in this type of vessel. Steam is sup-
plied from eight water tube boilers.

The high speed of the Sokol is not due to the horse
power alone—great as this is—but it is in large meas-
ure owing to careful attention to detail in the con-
struction of the hull and mackinery. Wherever it
was possible to save a pound of weight it has been
done. The hull is built of nickel steel, a material
which is more rigid and possesses greater strength
than the customary mild steel of ship construction.
In the fittings of the hull aluminum has been used
wherever great strength is not required; and weight
has been saved in the en-

the ruins until they erumbled and were spread out
level with the country. Back ten miles from the Gila
River the ground is higher, and was once the site of a
city. Portions of the wall by which it was protected
are still standing, more than twenty feet in thickness.
Inside are the mound like ruins of the houses, which,
being less durable, have crumbled. The buildings
must have heen very large, for in some instances the
mounds are 300 feet in length by 200 in width and
20 in height. The space inclosed by the wall is about
fifty miles by three. Much of the country is very little
higher than the present bed of the Gila, and at one
timme a branch of that stream must have flowed into
a basin and formed a natural reservoir. There was a
rise of about ten feet greater at one point between
the basin and the river, and the sandstone formation
shows unmistakable signs of having been cut by arti-
ficial means, perhaps with rhe idea of assisting the en-
trance of the water by eularging the passage. Five
canals lead out of the basin, all on the south and west,
which confirms the belief that it was once a reservoir
formed chiefly by natural causes, and used to store
water against the periods of drought. The prehistoric
city is laid out north and south, at least, in a majority
of instances the streets run to the cardinal points. The
walls seem to vary a little from this rule; in fact, are
crooked in places, as if they might have been con-
structed for the support of bastions or towers. This
city and the one containing an old fort further down
the river are the only ones in which the writer ever
found any evidence of preparation for war. It seems
as if the races who lived in this Gila country were
either so numerous that they feared no attack or they

The majority of the skeletons discovered in the Gila
Valley are in good condition, aud it is therefore not
easy to reconcile this fact with the finding of the great
deposits of bone dust.—New York Sun.

-
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An American on the British Empire.

The Hon. Justice Field, of the United States Su-
preme Court, recently passed through Canada, and a
long account of an interview with him appears in the
Montreal Daily Witness. In reply to a remark by the
correspondent, who observed, ‘' You have beaten usin
the race for population,” the judge said, *‘ There were
special causes for that. But you are bound to pros-
per. Greatness will come in time. It always does
where England plants her foot; and that not because
of her might, but for a nobler reason. Wherever Eng-
land plants her foot she at once establishes order : she
makes laws ; she protects life and property. And those
who place themselves under that flag stay under it,
assured that they can sit under their own vine and fig
tree. That is the secret of the British Empire—that it
stands for order, for the sacreduness of human life, for
protection of every interest, however humble. You
have a great country and are partof a mighty empire.
When I think of Australia, New Zealand, South Afri-
ca, India and this great country to the north of us, I
am filled with wonder.” Do you think this unwieldy
empire will last? ‘ Justice and righteousness will
make it last,” replied the venerable judge. ‘‘These
form the cement which binds nations together. 1f
they are absent, no nation can prosper. 1t may ap-
pear to be great for a time, but it will eventually go
down in ruin. England’s rule, in the main, is for

justice and righteousness,

gines by using high class 3 >
bronzes, which have a high
unit of strength for their
weight.

In the endeavor to get
the highest possible speed
on a given displacements
the torpedo boat builder
has exercised a powerful
influence on naval design
in general. It is doubtless
largely owing to his expe-
rience as a builder of tor-
pedo boats and swift
launches that Mr. Herres-
hoftf holds the first place
as a designer of swift sail-
ing yachts.

oo
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‘The Ruined Gila Cities,

The attention of people
interested in archaology
and ethnology generally
has long been directed to
theruins of the cliff dwell-
ings in northern Arizona
and southern Colorado,
but there are compara-
tivelv few persons outside
of Arizona and New Mexico
who know that in southern
Arizona there is a field far
more interesting and of
wider range. So eminent
authority as Major J. W.
Powell, recently of the United States Geological Sur-
vey, is quoted in support of this statement. Conserva-
tive estimates put the population of the Gila country
at fully 2,000,000 when it was at its height.

The Gila reains have been but little explored be-
cause of the inaccessibility of the region, the intolera-
ble dry heat during two-thirds of each year, and the
total lack of water where it is needed. The mining
prospectors who have tramped for years over all the
mountains and through every valley in the Territory
have given no heed to this part of the Gila country,
because, no water being there, it would be useless to
attempt to develop a mine even on good surface indi-
cations. An expedition under Frank Cushing did
sowme work near Los Muertos, which is known in the
Southwest as the Pompeii of Arizona, but with the
breaking down of his health the enterprise came to an
end. Thearea of the country in which the remains of
a prehistoric people are found is some 300square miles.
It extends frow the junction of the Gila and Colorado
Rivers eastward to the Superstition Mountains, and
trom Phenix on the north almost to the Mexican line.
Near Casa Grande the most extensive Indian remains
are to be found.

The country is a ruin from one end to the other. All
parts of it bear unmistakable evidences of irrigation
canals several hundred miles long and built with ex-
actness and skill, and of cities of 30,000 and 40,000 popu-
lation. One can walk for miles and find every foot of
the sandy surface more or less mixed with pieces of
broken pottery. The paint is still on them, and is not
in the least faded, though it has lain exposed for ages.
In the locality of Mesa City and Tempe an overflow
from the Gila at some distant period washed against
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had no enemies with which io contend. South of
Phenix, on the mesa, are the ruined corrals or stock
pens in which their animals were kept. Many
finds prove the purpose for which they were used.
What the animals were is not so easily determined.
On slats found in ruins south of the Salt River are
splendid figures of llamas. In the ruins that have
best withstood the exposure of the ages many interest-
ing specimens of the ceramic art have been found.
Ollas of all shapes and sizes, urns containing the ashes
of the dead, and jars partly filled with parched corn
and beans are found in a remarkable state of preserva-
tion. It seems as if the entire city had been swept by
a flood and the earthen house melted down, or they
were shaken by an earthquake and toppled into a
thousand fragments, giving the inhabitants barely
time to escape. Few of the skeletonsthat the amnateur
diggers in the ruins have taken out show signs of mu-
tilation or have broken bones. The people appear to
have died of suffocation or some natural cause that
left no mark upon the frame. In working in several
spots where bones have been found deeper digging
has brought to light large quantities of bone dust as
fine and light asgunpowder. Inone spot near Tempe,
several tons of bone dust have been found recently,
lying in what appears to have once been a trenchsome
seventy feet long and two deep. nine feet below the
surface of the sun-baked earth. The edges of the de-
posit of bone dust were broken and uneven, so that it
could not mark a place of burial. Does it consist of
the remains of animals or is the dust that of human
beings ? 1f the latter, was it the result of funeral
rites, or were the bodies deposited there by some great
flood that came over the land without a warning ?
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and therefore, 1 would
safely predict permanence
for her great empire.”

Speaking of the relations
between Britain and the
United States, the judge
said : “The only rivalry
between the two countries,
enlightened and tolerant,
will be an industrial rival-
ry, of which we cannot
have too much. English-
speaking people, whether
American or British, un-
derstand justice and will
eventually do right. It
is not their genius to do
other. 1f there be irrita-
tion it will pass away ;
local acerbities will vanish.
We are growing out of
localism ; we are taking
the larger view.” “ Whe-
ther Canada will go on to
nationhood,” said the
judge, in answer to an-
other question, ‘‘or be-
come a part of the United
States, who cantell 2 One
thing is certain—Canada
can never be coerced to
join us. No sane person
would think of such a
thing. If. after carefully
considering the problem,
both countries agree that it would be best to oblit-
erate the imaginary boundary line and to become
one, then I think their desires could Le acecomplished.
But it is madness to talk of coercion. The day of
force is over. We are having, and will have more
and more, the reign of wisdom ; and it will be wisdom
and good feeling which will ultimately deterinine this
matter.”

Safety Appliance for Electric Wires,

We have received a photograph illustrating a test of
a safety appliance for electric wires, in which the in-
ventor, Mr. A. E. Hutchins, of Detroit, Mich., is rep-
resented as standing upon the wet ground, with naked
feet and having in his mouth and wrapped around his
body a wire connected with an electric line, said to
be carrying a current under a potential of 3,000 volts.

The electric wire thus handled with impunity would
produce instant death but for the safety appliance de-
vised by Mr. Hutchins. This appliance consists of a
bracket at the top of the pole which supports theline,
the bracket having at its extremnity a pear-shaped loop,
the inner portion of which hasasharp edge. The wire
extends through the loop without touching, and is
held normally at such a distance from the side of the
loop as to permit of the swinging of the wire and all
usual vibrations, without forming any contact with
the loop. When, however, the line breaks it drops
upon the sharp edge of the loop, which cuts the insu-
lation, if there be any, and forms an electric contact
with the bracket, and the bracket being connected by
a wire with the ground, the fallen wire is immediately
grounded and the portion lying outside of the loop or
within reach is thus rendered harmless.

3
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Cycling and Heart Disease.

Under the above caption, in the Asclepiad, No. 43,
vol. xi, third quarter, 1894-95, Sir B. W. Richardson
publishes a revision of the interesting paper which he
read before the Medical Society of London in January,
on cycling in relation to diseases of the heart. The
author has himself been a cyclist since 1877, and his
powers of accurate observation and phiiosophic grasp
are well known. What he has to say on this subject
is therefore of great importance. The rapid increase
in the number of persons using bicycles and the im-
moderation exhibited by some of the min the exercise
will unquestionably, before long, introduce among the
imflammations, neuroses and muscular affections, cye-
ler’s cramp, cycler’s heart, cycler’s muscular strain,
cycler’s joints, etc.

Confining our attention to the effect of eycling upon
the orgauns of circulation, Sir B. W. Richardson divides
them into two classes: First, the immediate effects of
the exercise upon the heart and circulation as observed
on the rider. Second, the after effects as observed in
the consulting room or sick chamber.

First.—In all riders, at all ages, in experts as well as
beginners, there is in the beginning of each attempt a
quickening of the circulation, although there may be
no consciousness of the attendant phenomena, The
pulse is full and bounding, and throughout the ride
thereisa continued rapidity not amounting to the same
degree as at first, but rarely falling to less than one
hundred pulsations per minute. The rise of the pulse
is considerably increased in climbing, with a fall on
horizontal planes and a well nuarked fall in descents,
especially if the feet be taken off the pedals, as is the
practice of accomplished cyclists. Even if cycling be
daily continued. these phenomena will be excited.
The heart, it examined during a few moments of rest,
in order to permit of auscultation, is full and bound-
ing like the pulse. The external impulse is very pro-
nounced, and the sounds are full, with not unfrequent-
ly an accentuation of the second sound. So long as
the exercise is continued, an increase of cardiac mo-
tion is observable. the act of movement on the ma-
chine seeming sufficient to keep the circulation in vig-
orous and equal tension. This accounts, according to
Richardson, for the astounding journeys that the fully
trained cyclist can undertake, when in his prime, and
for his endurance against sleep. There are some pe-
culiar points connected with this overaction of the
heart. For example, no rider is so embarrassed by it
as to cause him to stop abruptly in order to dismount
and seek rest, while one rider, who could not climb a
flight of stairson foot without resting many times dur-
ing the ascent, complaining of breathlessness and
palpitation, could, on the machine, climb hills with-
out distress. It would be wrong to conclude from this
that cycling is not injurious, because there has not
been length of time enough to determine from many
cases what the ultimate effect of long-continued riding
may be. The evidence on this particular subject is
unfavorable at a general glance, for several accom-
plished and skillful riders have, after some years, suc”
cumbed prematurely from diseases of the circulation,
but there has been no sufficient pathologic inquiry to
prove in what way the damage was developed.

Second.—Dr. Petit suggests that out of one hundred
riders there is sure to be one at least who is affected
with heart disease. The wonder, therefore, is why so
few suffer in an immediate manner from the exercise.
Petit seems to have known of two or three sudden
deaths, but he does not tell how many hundreds or
thousands of persons form the body of riders out of
which this conclusion was drawn. Richardson has
been giving attention to the matter since 1887, and
knows of only tive or six instances, physical accidents
excluded. in which a eyelist is said to have died dur-
ing the exercise, and he is not sure that in any of
tuese cases the tatal result was to be attributed to the
influence of the exercise upon the heart. If, however,
we have to consider the continuous effect for sowe
years on those in whom the elastic tissues have lost
much of their primai eiasticity, it is certain that there
are waony wen and women m whom the circulation
becomes disturbed (‘- distrained ” is Richardson’s word)
by an arduous pursuit of the exercise. Fortunately
there ecomes with this a ** saving " distaste for the ex-
ercise which gives protection. For sowme obscure rea-
son, one who has been a cyclist gives up using his
wheel. Upon examination it is found that there is a
feebleness of the circulation, coldness of the extremi-
ties and an unnatural langnor and inability to sustain
fatigue and a rather quick weariness if exercise on the
machine be tried.

Contrary to what would be expected theoretically,
cycling exercise carried out with moderation two or
three times a week, if it be done without strain, as in
hill climmbing, and if it be not too long continued, as in
a lony stretch, proves an actual remedy in cases of
fatty degeneration of the heart. Richardson relates,
indeed, a case in which the exercise proved benefi-
cial to a man of over seventy-five years, suffering
with symptoms of senile failure of the heart. Horse
exercise he believes not in the least degree comnparable

with cyeling in these cases, while walking in any de- miles each way.
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gree is all but impossible, because the limbs have to
carry the weight of the trunk, and fatigue, which is
very wearing, leads to more exhaustion than is bal-
anced by the exercise.

Gouty dyspepsia is often very much benefited by
moderate cycling. In cases of marked valvular dis-
ease, the exercise is not to be advised, but there are
some cases in which it has been undertaken without
apparently resulting harmfully. Intermittent pulse
and palpitation may be improved by exercise on the
tricycle rather than the bicycle, so that the patient
may at any moinent stop without alighting and shall
not undergo the nervous strain which attends bicy-
cling. In anemia, the exercise may be directly cura-
tive, especially in the case of wotnen.

Overstrain in cycling is not merely a theoretic dan-
ger, but has actually been observed. There are two
classes of subjects who are affected injuriously. The
first are young persons, often mere boys, who are
made to ply the machine, probably heavily loaded, for
comercial duties and business. The boy really does
the work of a horse in this way ; he seems to enjoy it,
and the employers, knowing no evil from it, let him
do all that may be done. On account of the immatu-

‘rity of the heart and arteries, they are easily expanded

|

under improper pressure, and cardiac hypertrophy
and disproportionate development of the heart and
lungs is the result. Secondly, there are the extreme
conditions shown in those remarkable athletes who
enter into competitions that have never before been
dreamed ot in the history of the world.

The heart of the cyclist accomplishes in twenty-four
hours a labor equal to lifting one hundred tons one
foot from the earth, and this without s¢leep or
rest on the part of the rider. Such feats cannot be
repeated many times by one persen without mischief

i to the heart

As a matter of fact. Sir B. W. Richardson has seen
many cases, even among the so-called best athletes,
in which the heart has become large, irritable, extra
sensitive and easily iutermittent. The arteries are
distended, their elastic tissues enfeebled and their
functions, as regards nutritive repairs, imperfect.

In both these classes of cases, the young boys who
are made to work too hard and the athletes who en-
gage in extravagant competition, degenerative change
in the organs of the body generally is a result of the
injury done to the heart and arteries. In advising
patients on the subject of eycling, it is often more im-
portant to consider the state of the vessels than that
of the heart. Enfeebled and worn-out arteries are
more dangerous than an enfeebled heart.

There are three sets of acts which are most injuri-
ous in cycling ; these are straining to elimb hills or to
meet head winds, excessive fatigue, and the process of
exciting the heart and wearing it out sooner by alco-
holic stimulants, to the omission of light, frequently
repeated and judiciously selected food.—Philadelphia
Polyclinie.
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Motor Carriages.

When going to the carriage depot of Messrs. Peun-
geot, which is situated in the Boulevard de Gouvien
St. Cyr, I met with many little experiences. On one
occasion, what appeared to be a French engineer
dressed in a blue blouse and overalls, and engaged in
cleaning an engine, proved to be M. Pierre Giffard, of
the Petit Journal and Le Vélo. We soon became good
friends, and he told me that he was learning his en-
gine. Later in the day he divested himself of his
working clothes, and took me for a drive on the vehicle
he had just purchased. On another occasion M.
Menier, of chocolate repute, arrived with his horseless
carriage, gave some instructions, and left again in the
sawme manner. There also came a gentleman and his
wite from New York to examine the carriages, and in
the course of conversation it turned out that he was
an electrical engineer, whose name was known to me,
as well as mine to him. One afternoon an elderly
French gentleman arrived with his wife on a similar
errand. I did not listen to the whole conversation, as
it would have been impolite, but I could not help over-
hearing a good deal, as they were close to my side.
The lady seemed greatly surprised that the carriages
were not wound up before starting. Upon being told
that petroleuimn was employed for the power, she ex-
pressed her astonishment that a light should be em-
ployed in any part of the engine, believing that the
carriage was run by the weight of the petroleum alone.
This worthy couple were so dissatisfied with the pres-
ent condition of mechanical knowledge that they went
away in disgust. This is one of the small trials which
the engineer of the establishment has to put up with
in the course of daily life. In crossing the main
avenue, which runs from the Arc de Triomphe to
Neuiily, we met a smart little victoria without a horse.
A lady, elegantly dressed, was seated inside, with a
liveried coachman on the box. I was told that this
lady was a well-known actress of the Theatre de Fran-
cais, who lived outside Paris, and went daily to the
Magasins du Louvre and the Bon Marché to do her
shopping, the distance traveled being no less than five
She had started this carriage from
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motives of economy, and her coachman had been
broken in to drive the new horse. We met many other
such vehicles, but they were chiefly out on experi-
mental runs. In one case it was a carriage used for
advertisement purposes by a well-known establish-
ment—Le Chat Noir.

-
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1mprovement in

Gold Mining,

Recent reports of increasing production of gold in
this country and elsewhere have attracted attention
to new methods of mining and treating the ore, which
have greatly reduced the cost of obtaining the metal,
and made possible the working ¢f mines containing a
very small percentage of gold. In the Colorado gold
district the best results in this direction have not yet
been reached. Itis predicted that when the time comes
for the enormous deposit of low grade ore proved to
exist at Cripple Creek to be treated anywhere near as
cheaply as the cost at Johannesburg, Cripple Creek will
produce more gold than Johannesburg, where ores are
treated by stamp mills, the *‘tailings” being passed
through cyanide mills. Ten years have been spent in
reaching,the high state of efficiency and economy there.

Rossiter Raymond, a mining engineer who has had
experience in the Colorado mines, said:

The reduced cost of obtaining gold trom ores or rock
containing it is due :

**(1) To the numerous new deposits of gold opened
within the last tew years. Such deposits are, of course,
more cheaply mined while operations are conducted
near the surface. Inthiscountry the increased activity
in gold mining is doubtless due largely to the discour-
agement of silver mining by the fall in the price of
silver. A large army of prospectors, formerly secking
for silver mines in preference to gold, is now looking
for gold. But the most important new developments
in gold are those in South Africa, where the deposits
(though they have been overestimated in the specula-
tions of the London stock market) are unquestionably
of immense value and productive capacity.

*“() To the increased efficiency of mining methods
and machinery (high explosives, power drills, im-
proved hoists and pumps, cable tramways, ete.), which
permits large quantities of low grade material to be
handled at a profit.

“(8) To the cheapening of labor and supplies by
the extension of railroads, the increase of population,
ete.

¢ (4) To the multiplication (especially in this coun-
try) of smelting and other reduction works, which can
utilize other ingredients in gold-bearing rock (lead or
copper directly, and iron or silica as fluxes), so as tobe
able to pay to the miner, in sowe cases, the full value
of the gold.

**(5) The only innovation in metallurgical methods
for the extraction of gold, apart from variations in
smelting processes, is the so called ‘cyanide’ process,
which promises to treat cheaply certain classes of
ores and ‘tailings.” Its principal competitor is the
chlorination process, which is very old, but has been
much improved, and is now the most perfect of all
methods for gold extraction from material suitable to
it. This process usually requires a preliminary ‘roast-
ing;?’ and it is claimed that the ‘cyanide’ process can
be successfully operated without that preliminary.
Probably the ultimate verdict of practice will be that
each process has its special field, and that the choice
between them will depend upon a careful considera-
tion of all the elements of the special case—nature of
material, cost of chemicals and skilled labor, expense
of plant, ete. At the most successful of the Southern
gold mines, the Haile mine in South Carolina, a profit
is secured from material containing as mined about $4
per ton. This is first crushed and amalgamated in a
stamp mill, and then the sulphide ores, unaffected by
amalgamation, are saved by mechanical concentration,
to be roasted, chlorinated, and leached.

“Roek yielding free gold to the extent of $3 per ton
can be mined and amalgamated with profit under
favorable conditions as to size and accessibility of de-
posit, cost of power, wages. ete., provided the opera-
tion is on a large scale.” —The Evening Post.

Important to Millers.

The United States Circuit Court, Eastern District of
Pennsylvania, in the case of Henry B. Keiper and
Lanious B. Keiper, complainants, vs. Charles Miller,
defendant, holds that the patent granted to Samuel
M. Brua, November 12, 1878, No. 209,795, is valid and
the defendant has infringed as alleged.

The Brua case dates from Septewmber, 1892, when
Samuel M. Brua assigned to Messrs. H. B. & L. B.
Keiper, of Lancaster, Pa., his patent No. 209,795, of
November 12, 1878, for a ‘‘Process in Milling an Im-
proved Grade of Flour,” the claim ot the patent read-
ing as follows :

*The process of producing an improved grade of
flour, consisting essentially in continuously mingling
the corresponding grades of the valuable products of
the first and after grindings, respectively, for running
off the finished flour uniformly pending the regrinding
and rebolting, substautially in the manner and for the
purpose verified.”
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THE MOTOCYCLE RACE,

The motocycle race for prizes aggregating $5,000,
which were offered by the Chicago Times-Herald,
and which was to have occurred November 2, was post-
poned untii Novewber 28, Thanksgiving day, at the
request of eighteen makers, who had not been able to
put their machines in readiness.

In the recent Paris-Bordeaux race it was necessary
to postpone the race from its ori-
ginal date, and the contestants had
seven months in which to get
ready ; the same was true in the
Paris-Rouen contest; so it is not
surprising that American inventors,
who only had three monthe in
which to perfect their carriages,
should be somewhat behind-hand.

It was decided, however, to have
a run over the course on Nov. 2,
for a purse of $500, to be divided
between those who covered the en-
tire route to Waukegan and back,
92 miles, within the time limit of
thirteen hours, but owing to an
accident to the Duryea machine
the Benz wagon had no rivals, and
the judges awarded the prize to
H. M. Mueller, ot Decatur, 1ll. Two
carriages only entered the contest-—
the Benz motoeycle, oswvned by H.
Mueller, and the Duryea carriage,
made by the Duryea Company, of
Springfield, Mass. Crowds began
to form along the Midway Plais-
ance as early as seven o’clock, and
at 8:15 the two carriages started.'
The crowd was then so dense that
the police had some difficulty in
forcing the people back so as to
make room for the motocyveles. The
two Kane Pennington motocyeles
arrived five minutes later and were
sent across the line. Mr. Penning-
ton announced that he did not care
to compete in the special contest,
but would make a run over the
boulevard and across to Lincoln Park. Both the
Duryea and the Benz vehicle had slight accidents
before the outskirts of Chicago were reached. All
Waukegan turned out to view the novel spectacle.
The Benz wagon entered Waukegan at 2:40 P. M.; the
motor was there replenished with gasoline and ice was
dumped into the box above the motor to cool it, and
in seven and one-half minutes the wagon wasready
for the home streteh.

At Prairie View, one mile from Half Day, the Duryea
wagon was going at a good rate along a uarrow road;
a little ahead of it a farmer was driving his team. In
response to the whistle
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tor in traveling this distance was 9 hours and
30 minutes. The start was at 9:18 yesterday morning
and the finish at 6:43 in the evening. In making the
run the only time delay allowed by the judges under
the rules and conditions of the race was for stops at
grade railroad crossings, where trains might tempora-
rily block the way. The Benz machine lost seven

-

MORRIS AND SALOM’S ELECTROBAT.

minutes through this cause. The judges therefore
corrected the running time from 9 hours and 30 min-
utes to 9 hours and 22% minutes. This will be the
official record of the length of timme occupied, showing
an average speed of approximately 10 wmiles an hour.
But the machine lost other time than that at grade
crossings. Its total loss of time was forty-six iinutes,
making its real running time for the entire distance 8
hours and 44 minutes. The time losses enumerated
were : By sparking machine, 2; by loss of tire, 7; ad-
justing tire second time, 3:30; by sparking machine,
2:30 ; taking water, 4 ; by sparking mmachine. 3:30 ; lost

The gross time taken by the Benz mo-
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road by fault of bicycle guides, 4; taking supplies at

Winnetka, 5 ; taking supplies at Waukegan, 7; lossat
grade crossings, 7:30 : total, 46.

The total consumption of gasoline for the ninety-
two miles was 514 gallons, representing an expense of
less than $1. The result of this preliminary contest
shows that a great interest will be taken in the
race on Thanksgiving day.

We present an engraving of Mr.
Mueller’s Benz motocycle, which
won in this preliminary race. The
wagon was made under the Benz
patent, and was imported from
Mannheim, Germany, in May, and
has since been in constant use.
The moror is built on the same
plan as all the Benz motors. The
principle is that of the gas engine ;
crude gasoline is used, and the gas
generated from it is exploded by an
electric spark. It carries four pas-
sengers and is controlled by a per-
son sitting on the rear seat. In
Germany, the Benz motor wagon is
very popular, and not long ago
Emperor William, of Germany,
rode on one from Maxau to Lau-
terberg, a distance of fifteen miles,
in 35 minutes, an average speed of
2 minutes and 20 seconds per mile,.
Director Williamn Esswein, of the
Bavarian railroads, owns two of
the Benz wagons, one with a top
_; and one without, so as to be pre-
| pared for all kinds of weather, and
. travels in them 60 miles a day,

going to business from his house at

Durkheim, 15 miles from Ludwigs-

hafen, and returning for his lunch.

He makes an average speed of 2

minutes and 40 seconds per wile,

and has been doing this almost
daily for eighteen months.

We also illustrate the ‘ Electro-
bat,” which Morris and Salom, of
Philadelphia, who are representing

an electric storage battery company, have entered
for the great race. They bave coined the new
word ‘‘electrobat” to describe their machinesand give
them a distinetive name. The termination, ‘ bat,” is
derived from the Greek word ‘‘bainein,” *'to zo.” Inthe
large ‘““electrobat ” which we illustrate, for they have
entered two carriages, no machinery of any kind is in
sight with the exception of the steering lever: the car-
riage seats two, but is arranged to have another seat
on the back. There are two Lundell motors of nomi-
nal 114 horse power each, attached to the front
axle, and pinioned on the armature shafts, geared
directly into the driving

of the Duryea carriage
the farmer determined
to give up his right of
way : he made a mis-
take, however, and |
turned his wagon to the
left instead of to the
right. The motor wag-
on ran to the left at the
sametime that the farm-
er swung around his
horses. Mr. C. E. Dur-
yea grasped the situa-
tion at once, and rather
than have a collision he
preferred to take
chances with his ma-
chine. which was run
down into a ditch at the
side of the road. The | =
motor wagon was dis- |
abled and out of the |
race, and Mr. Duryea i
had it bauled to the |
nearest railway depot |=
and transported to Chi-
cago. A large crowd
was waiting to see the
Benz  carriage finisn.
At precisely 6:43 P. M.
it stopped in front oI
the Grant monument
and Judge Somers call
ed out the official time
of the finish. The
judges then examinec
the motor carefully, and
received a statement
from Mr. Mueller of the
delays he had experi-
enced. The official state-
ment of the judges is
as follows :

The number of miles
dctuaily run was nine-

THE BENZ MOTOCYCLE.
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gears attached to the
front wheel; the steer-
ing is accowplished by
turning the rear wheels
parallel with each other
from a point about three
inches inside of the
plane of the wheel and
connected by a rod to
a verticallever of a con-
venient height to be
operated from the front
seatof the carriage. 1t
can be turned complete-
ly around in a circle of
| twenty feet in diame-
ter; the wheels are of
wood and are fitted
with pneumatic tires
and ball bearings.

|  The front wheels arc
| 40 inches in diameter
and the rear or steering
wheel is 28 inches in
diameter. The bat-
teries are furnished by
the Electric Storage
Battery Company, of
Philadelphia, and con-
sist of four sets of
twelve cells, each hav-
ing a normal capacity
of fifty ampere hours
per cell. The control-
leris operated by meauns
of a small hand wheel.
There are four speeds

ahead and one back-
ward, which are ob-
tained by various

groupings of the bat-
teries and motors in
series and parallel. It is
4 said that the carriage
has a maximum speed
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of twenty miles an hour on good roads, and the
capacity of the battery is sufficient to run the carriage
for twenty-five miles. It weight complete with battery
is 1.650 pounds.

Remarkable evidence of the widespread and grow-
ing interest which is felt in the development of auto-
mobile conveyances was afforded at the exhibition of
horseless carriages by Sir David Salomons, at Tun-
bridge Wells, England, on October 15. Theexhibition
brought interested spectators from London and all
parts of the country. The number of vehicles shown
was not large, but was fairly representative ; with one
exception all of the carriages were of French manu-
facture and design.

>

9

Maple Sugar.

In the last issue of the Experiment Station Record,
Vol. 7, No. 2, some interesting data are given concern-
ing maple sugar and sirup, which were taken from the
New Hampshire Experiment Station Bulletin No. 25.
Messrs. A. H. Wood and F. W. Morse reported their
conclusions based upon the analyses of twenty-six
samples of maple sirup and of nineteen samples of
maple sugar. Their conclusions are given as follows :

Experiments in letting sap stand for several days
before boiling, filtering sap, and rapid and slow
evaporation had no decisive effect on the composition
of the sirup.

The sirups from soft maples were somewhat inferior
to those of rock maples both in color and flavor.

Boiling the sap did not seem to affect the color of:

the sirup, but injured its flavor. Sap that was kept
five days and then boiled gave one of the lightest
colored samples produced.

The rapidity of boiling had little influence on the
color, samples of sirup from saps that we allowed to
slowly simmer away being as light colored as those
from similar saps boiled rapidly.

The lightest colored samples were produced by boil-
ing a quantity of sap until finished, without addition
of fresh sap. One sample produced by boiling two
quarts of sap in a large glass beaker until it was thick
sirup, without addition of sap and without skimming,
had little more color than the sap from which it had
been made. This sap was from covered buckets, and
was thoroughly strained through cloth before boiling.

Sap filtered through quartz sand produced a sirup
in no way superior to the preceding, while one filtered
through boneblack lost almost entirely the character-
istic maple flavor.

Sap mixed with rain water gave a sirup objection-
ably dark colored.

Dark sugars contained less saccharose and more
reducing sugars than light sugars, and had a much
lower purity coefficient.

—_—————ttr—
Photography as a Cure for Drunkenmness,

We commend this story to the attention of our
temperance contemporaries, ‘‘merely adding,” as Mr.
Richard Swiveller would say, that ‘“if it isn’t true, it's
very good”: *A woman in Salemville, Pa., deter-
mined that her husband should know how he looked
when he was drunk. She knew how he looked well
enough, and needed not that any man should tell her.
Her children also knew by sad experience, but the man
himself had a very imperfect idea of the state of his
case. So once, when he came home and fell into a
maudlin slumber, she sent for a photographer.to come
forthwith, and on his arrival she set before him his
work. She ordered the photographer to photograph her
husband as he sat in the chair. The photographer did
his work, and did it well; and when the photograph
was finished and laid beside the husband's place at
breakfast it was a revelation, and the sobered gentle-
man experienced a decidedly new sensation. There
was no need of explanation; the thing explained it-
self. There was no chance for contradiction ; the sun
tells no lies. There was no room for argument; a re-
form has taken place.”

-
-~

Estimates—Captain Sampson’s Report.

The annual report of Captain W. T. Sampson, chief
of the Naval Bureau of Ordnance, contains an esti-
mate of $6,457 984 for carrying out the plans of the
bureau for the fiscal year ending June 30, 1897. In-
cluded in this amount are items of $25,000 for arming
and equipping the naval militia, $500,000 toward the
armament of auxiliary cruisers, and $4,390,204 toward
the armament of vessels authorized.

He says: ** The wisdom of the department’s decision
in favor of 13 inch caliber for the new battle ship has
been conclusively demonstrated by recent armor tests.”

The Calitornia Powder Company has succeeded in
manufacturing excellent powder for the 8 inch as well
as for the 5 inch guns, and is now in a position to
make prismatic powder for all calibers.

Relating to the adoption of the Lee rifle as the naval
small arm, Captain Sampson says: **The change in
the navy caliber from 045 to 0236 will result in a
lighter gun, less shock of recoil, almost double muzzle
veloeity and danger space, more than double penetra-
tion, and a more than double quantity of ainmunition
carried on the person. These are actual results.”

Navy

Seientific dmerican.

Cements in Mason Work.

A representative of the Brickbuilder, in an interview
with Mr. William Peck, of the H. Wales Lines Com-
pany, Meriden, Conn., an authority on mason con-
struction, obtained the following information :

‘Do you favor the first or second setting of cements
for mason work ?” asked the interviewer.

‘“That depends,” answered Mr. Peck, ‘“‘upon the
work I have in hand. Generally, however, I preferthe
second setting. The truth is that masons very seldom
use the first or even second setting of cement, but,
owing to their ignorance of the action of cement, gen-
erally use it in its third setting. Laborers usually mix
up a bed full at a time and temper it as it is used, some-
times once, very often twice; thus by the time it gets
into the wall it is in its second or third setting.

* For sidewalks or cement floors I prefer the first set-
ting, as it works better and does not become so spongy
under the trowel.”

““What do you consider the best mode of putting
down cement floors 27

“I think the best manner to do a good job is, first,
to have the ground underneath well tamped down and
solid ; second, to use screens instead of strips to get
the proper thickness of cement; third, to have help
enough to keep putting down allthe timeand not have
to wait between batches, thereby causing a break or
joint between the settings, which is liable to make a
crack; fourth, to float the first coat or layeras little as
possible, thereby preventing the rising of the sand to
the top of the cement, and insuring a good bond be-
tween the rough coat and finish.”

‘“What is one of the common errors of contractors ?”

‘“One great mistake they make is in not keeping
their walls properly covered during construction, es-
pecially in the winter. A few dollars expended for tar
paper or canvas and the tiine required to cover them
will often prevent hundreds of dollars’ worth of dam-
age by elements, and will not leave a dark streak there
when construction is continued.”

-

New DMethod of Refrigeration.

Considerable advances have taken place in the last
few years of the processes adopted for artificially pro-
ducing low temperatures, and, as the raports of the
various experiments made by Professor Dewar at the
Royal Institution have shown, degrees of coldcan now
be obtained with a facility which a few years ago
would have been thought impossible, and such perma-
nent gases as oxygen, nitrogen and hydrogen are
liquefied without difficulty. Hitherto the necessary
reduction of temperature to the critical point of such
a gas, or rather a mixture of gases, such as is contained
in the atmosphere, has been effected by the successive
employment of liquefied gases boiling at lower and
lower points on the scale, the latent heat of evapora-
tion being emploved as the medium for abstracting
heat from the gas experimented upon, the final decre-
ment of heat being obtained by the rapid evaporation
of the liquid product itself. The precise modus oper-
andi has been described at various times in our col-
umns.

By a new process, however, the laboratory methods
that have so far been employed for the liquefaction of
gases having a very low boiling point appear likely
to be supplemented, at all events, in producing such
products on a commercial scale. The process, which
is the invention of Herr Linde, a man of experience in
refrigerating machinery methods, has been described
in a recent issue of the London Times.

The new apparatus dispenses with the use of inter-
mediate cooling agents, and relies entirelv upon initial
compression by powerful engines and subsequent par-
tial expansion of the compressed air under carefully
regulated conditions.

Most people probably have seen at one time or an-
other the familiar lecture room experiment of forcing
a piston suddenly down a cylinder, and showing the
ignition of a scrap of touch paper by the heat thus
produced. If while the compression is maintained the
cylinder and its contained air be cooled to the original
temperature, then, on suddenly withdrawing the pis-
ton and allowing the air to regain its original volume,
there will be a fall of temperature corresponding to
the rise on compression.

If now the cooled air could be used to reduce the
temperature of a second quantity of air before expan-
sion, it is evident that, starting from a lower point
than the first batch, the second would on expansion
reach a lower point.

This is the principle of the new liquid air apparatus.
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cooling yet more powerfully the advancing stream in
the inner tube.

By carrying this cumulative cooling effect suffi-
ciently far the circulating air is at last brought down
to its critical point, and liquefies, after which a con-
tinuous stream of liquid air is merely a question of
engine power. It is impossible without the aid of dia-
grams to explain clearly how the continuity of the pro-
cess is maintained, but the ecycle of operations can be
readily apprehended. There is compression, expan-
sion in a closed chamber and utilization of the cold
thus produced to repeat the cycle from a lower initial
temperature.

During the process just described the air becomes
steadily richer in oxygen until that gas forms some 70
per cent of the product. This relatively pure oxygen
is sufficiently good for certain purposes, and it may be
further purified from nitrogen if desired. The price of
oxygen gas thus obtained compares, it is said, favora-
bly with that produced by the methods now in use. 1t
would have been gratifying (the Times remarks) to
have been able to announce that this commercial ap-
plication of recent scientific ideas, so closely associated
with the Royal Institution, had been made in Eng-
land. But, unfortunately, in this, as in so many other
cases, it has been * made in Germany,” where there is
at present far more alertness and a far higher stand-
ard of technical knowledge than among ourselves.

—_—————————
Wood Pulp Fruit cCans.

Wood pulp fruit cans are among the latest applica-
tions of wood fiber to a useful purpose.

The preparatory machinery, the American Wood
Worker tells us, consists of a beating engine, for disin-
tegrating the pulp, and a compressed air pump and an
engine for pumping the fluid pulp. The soft pulp
produced is placed on the fine netting and the moist-
ure driven out by compressed air, the mesh holding
the fiber permitting the water to escape. The pulp,
while yet in a soft state, is gathered upon a large
roller in sheets about 8 X 10 feet square, until about a
quarter of an inch thick. Itis then cut off the roller
and carried up on a canvas carrier to a drying chamber
nearly 100 feet long, through which it slowly passes,
requiring about ten minutes to make the trip. When
the sheet arrives at the other end it is partly dry and
may be handled readily. It is placed next between
pressing rollers, then shaped into cans about as ordi-
nary tin ones are, the edges being connected with a
special glutinous matter. Then the cans are finished
off in the machine. This is one way, but it makes a
seam. Another mode, adopted later, in which no
seam on the side is made, consists in taking the soft
pulp direct from the wire netting and moulding it into
eylindrical form, about the length ot a dozen cans, and
keeping it on the hollow tubes until ready for cutting
and heading.

.
A New Star Iin Carina,

Dr. Edward C. Pickering announces in Harvard
College Observatory Circular, No. 1, that from an
examination of the Draper Memorial photographs
taken at the Arequipa Station of the Observatory,
Mrs. Fleming has discovered that a new star ap-
peared in the constellation Carina in the spring
of 1895. On sixty-two plates. the first taken on
May 1% 1889, and the last on March 5, 1895, no
trace of the star is visible, although on some of
them stars as faint as the fourteenth magnitude
are clearly seen. The exposures of these plates varied
from 10 to 242 minutes. On nine plates. the first taken
on April 8 and the last on July 1, 1895, the star ap-
pears and its photographic brightness diminishes dur-
ing that time from the eighth to the eleventh mag-
nitude. This star precedes A. G. C. 15269 (photome-
tric magnitude 5°'47) 0'5m., and is 07 north. Its ap-
proximate position for 1900 is therefore in R. A. 11h. 3°9
m., Dec. —61”24'. Two stars of the eleventh magnitude
are near the Nova. One is nearly north, 110" distant,
the other is 80" south preceding.

—>-

Sealing Bottles Electrically,

In a recent number of La Nature, M. A. M. Villon
describes a novel method of sealing champagne bot-
tles. The loss and deterioration of champagne due to
the escape of gas has long, he says, made some pro-
cess of perfect airtight sealing desirable. M. Villon
accomplishes this by covering the cork and part of the
neck with a thin layer of copper electrically deposited.
For this purpose the neck of the bottle is coated with
a conducting substance such as blacklead, zinc or cop-
per powder, and plunged in a galvanic bath. This

A powerful engine compresses air, which is cooled as]bath has a cover of paraffined wood with conical

far as possible by ordinary refrigerating methods, and
passed into a spirally coiled pipe, over 100 yards long.
This pipe is inclosed in a second spiral. By means of
a valve at the end of the inner spiral a certain propor-
tion of the compressed air is allowed to expand in the
space between it and the outer pipe. Thus the stream
of air flowing to and also from the pump is cooled by
the compressed portion which has been allowed to ex-
pand, and arrives in its turn at the valve in a colder
state than the portion that preceded it.

holes, which are lined with copper rings. All these
rings are connected among themselves, and with the
negative pole of the dynamo, while a copper sheet in
the bath is connected to the positive pole. The bot-
tles are simply inserted in the holes, neck down, and
when a layer of two-tenths to three-tenths of a milli-
meter has been deposited the current is stopped. The
deposit may be gilt or silvered, or given any desired
shade in special baths. The process. of course, can be

Consequent- [ employed toseal bottles for mineral waters, preserves,

ly it reaches a still lower temperature on expansion, and a variety of products.
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RECENTLY PATENTED INVENTIONS
Engineering.

HYDRAULIC AIR BLAST APPARATUS.— |
Henry A. and Isaac Rogers, Bingham Canon, Utah. For l
furnishing air at a comparatively low cost “C buildings,
forges, mineg, etc.,, and removing foul air therefrom,
these inventors have devised an apparatus comprising a
straight hollow cylinder open at one en’. ~nd contracted at
the opposite end, an air pipe being connected to the con-
tracted end, and a water nozzle _rojeting into the cylin-
der, in the bottom of which, near 1’2 c-ntracted portion, is
a trapped outlet pipe. The water 110zzle has an outwardly
leading branch, the outwarw discharge of water with-
drawing air.

GRAVITY ExGINE.—Thomas G. Blatch,
Hazleton, Pa. TUpon a shaft is held to turn a hub or
sleeve having oppositeradial cylinders, there being stuff-
ing boxes in the ends of the sleeve and the outer ends of
the cylinders, whose inner ends are connected by ports
with inlet and exhaust openings in the shaft. Plungers
sliding in the cylinders are rigidly connected at their
outer ends with a heavy wheel, and the motive agent,
entering through a port in the shaft, pushes the piston in
one cylinder to lift the wheel, the other port being then
connected with the exhaust opening, and the wheel be-
ing rotated by its own gravity, as the different ports are
thus alternately opened and closed.

Railway Appliances.

CABLE GRIP.— Zebulon 8. Taylor,
Long Branch, N. J. This improvement enables the
griptaan toreadily open and close the gripping jaws to
release or engage the cable, and is so arranged thata part
of it automatically releases the cable at a crossing and
swings clear of the crossing cable, while the remaining
part of the grip retains its hold on.the cable grip until
the ftirst part has again closed on thz cable, to be then
moved up and clearof the crossing cable. The device
comprises hinged casings in which are hinged gripping
jaws adapted to be opened and closed in the closed cas-
ings, the jaws having arms with which are connected
crossheads carried on piston rods moving in cylinders
connected with a comprersed air supply. A further pa-
tent has been allowed the same inventor for improve-
ments enabling the gripman to stop or start the car on
curves in the road without danger of losing the cable
or permanently displacing it from its supporting pulleys
in the duct.

Electrical.

CLosED CoNDUIT RAILWAY.—Michael
F. Flynn, Stamford, Conn. In this conduit are supply
and return wires and a contact rail with which a trolley
mounted on the car is arranged to run, while switch de-
vices at intervals along the conduit are adapted to con-
nect with the supply and return wires, the car carrying
mechanism for operating the switch devices, and also a
shifting device to shift the switch devices to a neutral
position. The switches are worked automatically and
positively, although adapted to yield without breaking
under excessive strain, and the conduit may be easily
and inexpensively laid and its contained wires perfectly
insulated.

Mining, Etc.

DuMmPinG APPARATUS.—John D. Kelly,
John Watson and William J. Brown, Coal City, I1. This is
an improvement especially adapted for mine cages, etc.,
and provides for a dumping platform in connection with
a cage, on which aloaded car may be locked so that it
will not move as the car is drawn upward or lowered.
When the cage has reached a specified point in the shaft,
the platform with its car may be automatically dumped
to the right or left, or it may be dumped in either di-
rection by hand without the operator entering the
shaft.

SEPARATOR.—William O. Lentz, Mauch
Chunk, Pa. This invention relates to jigs for separating
coal from slate, ore, and other material, and the sepa-
rator comprises a pan having an overflow at one end,
where there is a well with inclined bottom and a gate at
its lower end, while a shield at the lower edge of the
side of the pan extends inwardly and downwardly into
the well. The coal passes over the overflow and the
slate passes down the well and into a separate com-
partment.

Mechanical.

CHUCK.—Thomas E. Cherry, Bath,
Me. This chuck comprises a body having a central sleeve
with external guide grooves, there being sliding jaws on
the chuck body, levers on the back of the chuck to ope
rate the jaws, wedges in the guide grooves to engage the
levers, and a screw collar to actuate the wedges. 'The
ciuck may be applied to an ordinary lathe spindle, and
the jaws may be very quickly adjusted and firmly fast.
ened, the jaws and mechanism being so arranged that
face plate work, such as sheaves, bushings, gears, etc.,
may be very advantageously held.

WRENCH.—Clarkson B. Cellins, Mill-
er’s Ferry, Ala. This is a tool which may be quickly and
very finely adjusted, and in which the movable jaw may
be lecked in whatever position it may be placed with re-
ference to the fixed jaw. A sleeve has free movement on
the body of a toothed shank, spring-controlled dogs car-
ried by the sleeve engaging the teeth, while a slide
operates on the dogs. The toolis of very simple and
duarable construction.

SCREW CUTTING LATHE.—Wendell P.
Norton, Torrington, Conn. This 18 animprovement upon
former patented inventions of the same inventor, provid-
ing improvements whereby the movement of the car-
riage is automatically arrested. The reversing rod is
under the control of the operator, and an auxiliary slid-
able rod having adjustable stop collars is adapted to be
alternately engaged by the carriage, a lever being con-
nected with the reversing rod and the auxiliary rod,
while a clutch mechanism actuated by the lever is
adapted to be alternately connected by oppositely driven
reversing gears with the driving shaft.

GRINDING MACHINE ATTACHMENT.—

Amos Hartley, Vassar, Kan. According to this improve-

Scientific

ment a U-shaped frame is adapted to be supported on the
work-holding mandrelof the grinding machine, the frame
having in the ends of its arms means for securing in axial
alignment a form or pattern and an irregular piece of
work to be ground, the pattern being in position to be
engaged by a finger or projection on the tool post while
the work is engaged by the grinding wheel on the spindle
of the tool rest.

Miscellaneous,

EvAPORATOR.—Peter Cooper Hewitt,
New York City. This apparatus has heating tubes and
one or more return tubes, and a geparating chamber with
a series of stationary tangential nozzles communicating
with the heating tubes, to effect the separation of the
vapor and the concentrated liquid by the motion of the
liquid. The separating chamber has a vapor outlet, and
one or more liquor outlets at its bottom while a liquor
overflow is arranged between lines passing through the
vapor outlet and return liquor o -tlet. to maintain the
inner or free surface of the body of liquor between the
vapor outlet and the return liquor outlet. The method
and apparatus may also be used for separating a mixed
liquid or solution by the removal of one portion in the
form of vapor, leaving another portion which is not
vaporized.

CARBONATOR.—George Nell, Minden,
Germany. According to this improvement an upright
cylinder is filled with small pieces of glass, porcelain, etc.,
not soluble in water or carbonic acid, and carbonic acid
gas is delivered through a pipe to the bottom of the ves-
sel, the upward flow of the gas meeting a downward flow
of finely divided water supplied at the top, the gas coming
in contact with all the particles of water, forming a per-
fectly uniform product free from air,and the charged
product passing through perforated partitions into an ac-
cumulator at the bottom.

BicycLE DRrRiviING GEAR.—Carl Nor-
dell, Stamford, Conn. This gear dispenses with the
chain and sprocket wheel, substituting therefor vertically
swinging pedal levers which drive directly the rear wheel,
there being ashifting fulecrum for the levers, whereby
they revolve the wheels with which they are connected
by a comparatively small foot movement. On the bicycle
frame, on opposite sides of the rear wheel, are journaled
gear wheels having inwardly projecting rims, pedal levers
having a crank connection with the gear wheels, while
hangersadjustably pivoted on the frame are slidably con-
nected with the pedal levers, pinions connected with the
rear wheel being geared to the inner sides of the gear
wheel rims.

PHOTOGRAPHIC RETOUCHER.—John N.
Choate, Carlisle, Pa. Two patents have been granted
this inventor for two forms of an apparatus in which the
retouching pencil or stylus is held rigid or immovable
while in use, and every movement of the body of the in-
strument is due to vibration of the armature, which has
an elastic or yielding contact with the body or frame of
the instrument to vary the power of the stroke. The ad-
justment of the pencil or stylus at different angles to the
body of the instrument is also provided for, and for hold-
ing it fixed in different adjustments. The retouching
pencil may also be secured to the frame of the hand-
piece or motor to form an immovable part of the instru-
ment while in use, a tremulous movement being imparted
to the motor and the hand in which it is held, whereby
the pencil point is caused to make rapid but slight im-
pacts on the negative, producing the most delicate re-
touching effect.

Ho1sTiING APPARATUS.—Lincoln Fred-
eric, Shamokin, Pa. This improvement relates especially
to improved construction of guides upon the car and
frame, whereby the dumping operation is accomplished
in an easy manner, and the return of the car to and its
stoppage in normal hoisting position are assured. The
improvement may be applied to a bucket car for hoisting
water from drowned wells.

APPARATUS FOR LIFTING FISHING
NETs or Lings.—Ralph and Walter M. Connable, Petos-
key, Mich. According to this improvement an endless
carrier has devices for gripping and carrying forward a
net, and releasing it at the delivery end of the carrier,
there being a number of the gripping jaws opened by the
weight or strain of the nets sufficiently to receive the net
or a portion of it, but not enough to admit the leads,
floats, or fish. The machine stands preferably near the
pilot house, so that the wheelman regulates the speed of
the net-lifting device, and the nets are drawn from the
water with a continuous and uniform inward movement.

FIRE EXTING UISHER.—Mariner J.
Kent, New York City. In portable apparatus where two
chemicals are employed, this invention provides an im-
proved holder for the acid, preventing its accidental es-
cape and the entrance of the surrounding liquid without
the use of a valve or stopper for the acid holder, but hav-
ing novel conveniences for its proper gradual escape, so
that the acid will fully combine with the second liquid,
and the escape of uncombined acid from the apparatus
will be prevented.

GooDps EXHIBITOR.—Gustav L. Hey-

man, Carlisle, Ky. Forsupporting and exhibiting bolts i

of oil cloth, each rolled on a central wooden stick, this
invention provides a suitable stand mounted on casters,
on which is a goods holder or carrier revoluble about a
central post. The oil cloth bolt retains its rigid condi-
tion, and yet is rotatable on the supporting devices, the
goods being kept neatly rolled, and so that the patterns
may be readily displayed.

Winbpow. — Lorenzo A. Murphy and
Alexander H. Milne, Wellington. Canada. This inven-
tion provides an improved sash-balancing device in con-
nection with a novel draft-closing board, affording means
to seal the window at its sill and permit the upper sash
to be lowered slightly for ventilation. The invention is
adapted for use on any window having two sashes slid-
able vertically in a casement, simple means being pro-
vided for utilizing the weight of one sash to counterbal-
ance the other sash.

SASH BALANCE. — Joseph H. Bane,
Barre, Mass. Thisis an improvement on a formerly pa-
tented invention of the same inventor, the operative por-
tion of the balance being contained in a casing set in

the window frame and the window sash having on each
side a rack. The spindle on which the pinion revolves
is capable of lateral movement, and is controlled by a
spring brake and adjusting device, and before introduc-
ing the sash into the frame the pinions to engage the
sash may be carried within their casing, leaving the sash
groove free and uninterrupted.

SCcAFFOLD BRACKET.—Aaron L. Wade,
Bradford, Ohio. This isa bracket which may be applied
to or supported by a ladder either from the front or from
the back, and may be adjusted from rung to rung of the
ladder, as required, and given any desired inclination.
It may also be attached at one of its ends to a roof or
equivalent support when necessary, and may be folded
when not in use to occupy a small space.

BRACKET.—Charles A. Baker, Wauke-
sha, Wis. This is u bracket more especially designed for
use on vestibule doors, windows, etc. It consists of a
tubular base with integral flanges for fastening the base
in position on a door, window, or other support, while a
telescoping bracket member has a head for supporting
a rod or poleand a split tubular shank fitted to slide in
the base is adapted to be secured thereto.

VEHICLE SPRING. — Willie N. Snow,
Eaton, N. . Combined with the bolsters and side bars
are coiled springs having their ends extended outward
and the axes of their coiled portions parallel with the
side bars, one end of each spring being attached to a
bolster and the other ends having pivotal connection
with the side bars, while an equalizing frame journaled
on the bolsters has outwardly extended arms pivotally
connected to the side bars, the yokes or stirrups on the
bolster embracing one arm of the equalizing frame and
the adjacent end of the spring.

WaeoN BRAKE.—Benjamin F. Jack-
son and Marshal L. Hughes, Sutton, West Va. This im-
provement comprises a brake beam with heavy shoes to
engage the wheels, a spring theowing the beam into brak-
ing position, while a lever with swinging fuicrum is con-
nected to the brake beam, and a draught mechanism con-
nected to the lever is arranged to hold the brake shoes
out of engagement with the wheels when a pull is exerted
on the draught mechanism. The brake acts automati-
cally when a vehicle is traveling down grade, or when
the horses are not exerting a pulling strain.

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.

SCIENTIFIC AMERICAN
BUILDING EDITION.

NOVEMBER, 1895.—(No. 121.)

TABLE OF CONTENTS.

. An elegant residence at Wakefield, N. Y. Two per-
spective elevations, also an interior view and floor
plans. Mr. Ralph N. Cranford, architect, Wake-
field, N. Y. An excellent design.

. Plate in colors of a cottage in the Colonial style re-
cently erected at Mount Vernon, N. Y. at a cost of
$4,750. Two perspective elevations and floor plans.
A picturesque design. Mr. H. J. Robinson, archi-
tect, Mount Vernon, N. Y.

A double house at Marietta, Ohio, recently erected at
a cost of $2,163. Three perspective elevations and
floor plans. William Foreman,architect, Marietta,
Ohio.

4. Aresidence at Germantown, Philadelphia, recently
erected at a cost of $25,000 complete, including
stable. Perspective elevation and floor plans.
Architects, Messrs. Hazlehurst & Huckel, Phila-
delphia, Pa. An ornate residence in the Spanish
Renaissance style.

. A residence at Lake Waccabuc, N.Y. Two perspec-
tive elevations and floor plans. An attractive de-
sign.

6. A Reformed Dutch Church at Warwick, N. Y.
Three perspective elevations and floorplans. Cost
$30,000. Architect, Mr. E. G. W. Dietrich, New
York. A design successfully treated in the Byzan-
tine style.

. A cottage at Mount Vernon, N.Y., recently erected
ata cost of $2,500. Two perspective elevations
and floor plans. Architect, Mr. A. M. Jenks,
Mount Vernon, N. Y.

. Perspective elevations of two low cost houses located
at Hasbrouck Heights, N . J. Perspective eleva-
tions and floor plans. Cost, $1,850. Mr. S. A.
Dennis, architect, Arlington, N. J.

. Views and floor plans of two windmills, at Mount
Vernon and Wakefield, N. Y. Cost complete,
$1,800. Architect, Mr. Frank M. Wright, Mount
Vernon, N. Y.

A stable at Wakefield, N. Y. Perspective eleva-
tion and floor plans. Architect, Mr. Ralph N. Cran-
ford, Wakefield, N. Y. An original design.

11. Miscellaneous Contents: Hints to readers—The edu-

cation of customers.—The echo organ at West-

minster Abbey. —The Mascot heater, illustrated.—

Carlisle’s burglar proof window sash lock, illus-

trated.—Steam pipe and boiler covering, illus-

trated.—A large shipment of roofing slate.—Mov-
ing a masonry house.—The *Royal” door check
and spring, illustrated.—An improved window
screen and awning, illustrated.—An Improved
steam heating boiler, illustrated.— Improved wood-
working machinery, illustrated.—Painting iron
work.—A new and powerful elevator, illustrated.
—Cheap flour or middlings in paint.
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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 fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects.

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

361 Broadway, New York.

© 1895 SCIENTIFIC AMERICAN, INC.

Wusiness and Personal.

The charge for Insertion under this nead is One Doilar a line
for eacn insertion : abour eight words to a line. Advere
tisements must de received at pubdlication office as eariy as
Thursday morning to apoear in e joilowing week’s issue.

*C. 8.” metal polish. I[ndianapolis. Samples free.

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

Handle & Spoke Mchy. Ober Lathe Co,,Chagrin Falls.O.

Screw machines, milling macmnes, and drill presses.
‘I'ne Garvin Mach. Co., Laight and Canal Sts.. New York.

A beautifully illustrated 18% calendar,11x14in , will be
mailed free on application. Wm. Jessop & Sons, Ltd..
91 John §t., N. Y.

Use the Houeh Security Cash Recorder. Entirely dif-
ferent from a Cash Register. Hough Cash Recorder Co.,
South Butler, N. Y.

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

A capable mechanical engineer wishes position as
manager of seme electric street railway interest. Is
familiar with everydetail of construction and can de-
sign and erect new work. Good references. Address
Engineer, care of Scientific American office, New York.

g -Send for new and complete catalogue or Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

1ET1ES

HINTS TO CORRESPONDENTS.

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

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

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

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

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

Scientitic American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

6657) F. E. T. asks how to transfer
printsto wood. A. First varnish the wood once with
w hite hard varnish, then cut off the margins of the print,
which should be on unsized paper. Wet the back of it
with a sponge and water, using enough water to saturate
the paper, but not so as to be watery on the printed side.
Then, with a flat camel’s hair brush, give it a coat of
transfer (alcohol) varnish on the printed side, and apply
it immediately, varnished side downward, on the wood-
work, placing a sheet of paper on it and pressing it
down evenly with the hand till every part adheres. After
standing a short time, gently rub away the back of the
print with the fingers, till nothing but-a thin pulp re-
mains. It may require being wetted again, before all
that will come (or rather ought to come) off is removed.
Great care is required in this operation, that the design
or printed side be not disturbed. When this is done
and quite dry, give the work a coat of white hard varnish
and it will appear as if printed on the wood.

(6658) C. A. M. asks how to clean cast
iron, wrought iron, and steel preparatory to plating. A.
Cleansing Cast Iron.—Castiron is freed from grease, etc..
by dipping in hot alkali solution used fora similar pur-
pose with copper, and after rinsing thoroughly is pickled
in water containing about 1 per cent of sulphuricacid for
several hours; then rinsed in water and scoured with fine
sharp sand or pumice and a fiber brush. It is thenrinsed
and returned to the acid pickle for a short time, rinsed
again and put into the plating bath directly. If more
than one per cent of acid is used in the pickle, th time of
immersion must be shortened, otherwise the iron will be
deeply corroded, and the carbon which the metal con-
tains, and which is not affected by the acid, will not
yield without a great deal of labor to the sand and brush.
Cast iron does not gild or silver well by direct deposit.
Copper or bronze deposits are better, though not perfect;
but if the iron is tinned, the coat is adherent and will
readily receive the other metals. Cleansing Wrought
Iron.—The cleansing of wrought iron, if much oxidized,
is effected in the same manner as cast iron ; but it will
bear a stronger pickle and alongerexposure. Whitened,
filed or polished iron may be treated like steel. Cleans-
ing steel.—Dip in the caustic lye used for copper, etc.,
rinse thoroughly, scour with pumice powder moistened,
rinse and pass through the following dip :

Hydrochloric acid . 500a00

Rinse quickly (but thoroughly) and plunge in the bath.
Clean wrought iron and steel gild well without an inter-
mediary coating in hot electro gilding baths. It is difti-
cult to obtain an adherent coating of silver on these
metals without interposing an intermediate coating of
copper or brass. which renders the further operation of
silver plating easy.

(6659) C. P. H., Portland, asks: What
effective working pressure would be had at the end of a
line of one inch pipe two miles long, with a compressor
supplying either 500 or 1.000 cubic feet of free air per
minute at_a pressure of five atmospheres or 75 pounds
per square inch? A. With a delivery of 514 cubic feet of
free air per minute you will have a pressure of 60 pounds
persquare inch and for 12 cubic feet of free air per
minute the pressure will drop to 10 pounds pressure at
the point of delivery. For the distance stated the total
volume of 500 cubic feet per minute will require a 10
inch pipe for a 70 pound working pressure at the end of
the line.
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INDEX OF INVENTIONS

For which Letters Patent of the

United States were Granted

November 5, 1895,
AND EACH BEARING THAT DATE.

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

Accounts, apparatus for keeping, M. H. Roberts..
Acid, apparatus for concentratingand distilling
sulphurie, G. Krell..
Adding machine, Wiilian
Addressing machine, Meier & Landma
Alarm. See Burg]ar alarm.
Amalgamator. G. A. Gelien.
Animal trap. L. C. Pratt
Annunciator, electrical, R.
Armature for dynamo- electrlc mach1
tors, W. Decker
Atomizer, A. C. Egeers..
‘Automatic regulator for converters

519,212
549,138
519,302
549,382
549,236
549,293
549241

... 519,234
.. 549,288

Axle and axle box, L. Burg .
Axlesand collar, wagon, T. 519,379
Baling ﬂbrous materlals mode of andmeans for, 519926
Baliots, table for use 1n counting, G. M. Greer 519.123
Band cutter and feeder, Kailor & Reeves.. . 549,198
Band cutter and feeder, N. J. Lindstrom.
Barrel, Townsend & Yates .
Bed joint, H. S. .
Bedstead ball ornament, D. N. Plume et al
Belt, link, L. King..........ooiiiiiiiiiinenn.ns 549.135
Belt shifting mechanism, automatic, G. A. Smlth
Bicycle. D. di B. Savorgnan........
Btcycle bearing, G.S. Gundersen..
Bicycle driving gear, J. W. Duncan.

Bicycle bandle bar, L.. E. Richardson. .2
Bicycle lock and supl)ort. J. A. Gorgas 9.311
Bicycle saddle, B. S. Seaman....... 519,466
Bicycle way, W. H. Myers 9,385
Bicycles, cnmhmed pump and saddle post for,
lackman & CONe ... .....oooiiiiiieiunneiiinensn 549,308

Bicvceles, variable

McManus
Block and tackle, 'I. Ryland..
Boiler. See Steam boiler. Water tube boiler.
Boiler feeder lubricator, G. Atkinson..
Boiler flue plug, J. Rapps et al
Boilers, apparatus for feeding scale preventive

compounds to. C. P. Hall........................
Boilers, diaphragm for locomotive, W. Britton

("
5 049 279

549,224
549,135

Book and binding thereof, E. Gregory.. 519,290
Book cover and marker, G. Barnes.......... 49,306
Boot or shoe sole plate, Parker & Johnson... 549,252
Boot or shoe stretcher, E. J Leighton.... 549,271
Bottle protector. nursing, F. G. Presnell. 549,394

Box. See CoffinTough box.’
Box filling machine, Palmer & Denmead.
Box for neckwear, etc., F. A. Werbeck.
Bor machine. J. G. Lettelier
Box machine, match, H, w.
Box nmiiling machine. W. S. Deig.
Brake. See Sleigh brake.
Brush, rotary, C J. Clements
Bucker. well, T. J. Goodwin..
Buck!le, suspender, J. F.

Burglar alarm, J. C. Clemmense
Button setting machine, L. H. Sis .
Buttons, eyelets, lacing hooks, etc,
feeding. I. H. Sisson
Can filling machine, W.
Car coupling, T. Ball
Car coupling, L. C,
Car coupling, D. J.
Car coupling, A. S.
Car coupling knuckle pin. J. R. L
Car draught rigging, W. H. Miner
Car fender, A. A. Williams
Car fender attachment, trolley, H. F. Risch.
Car fender, street, C. A. Hallqvist....
Car lighting, street, F. E. Kinsman.....
Car. railway sleeping, H. Pearson...........
Car safety attachment, street. A. E. Hughes
Cars, brake for electric or other, E. S Amrock. ... 54
Carbon contact resistance switch. F. G. H. Mey er 549,45
Card case. hat hoider, etc., for church pews com-
bined. N. P. Mickelson

Carpet stretcher, and shaker. C. W Veigel 341
Carpet stretcher and tacker, J. C. Dale...... ,445
Cartridge for exterminating animals, exploslve,
Sharp & Vance. ........oiviiiiiiieiienninenennnnn 549.297
Case. See Toilet case. Type case.
Cash register, A. A. Lutterman.. . ... 549.203
Caster. ball, A. Graydon .... ...... ... 549,267
asting metal ornaments, mould for, R. P
Schriver........ ....... . 549,331
Cell case. W E. Williams. 5 . 549,286
Chair fan attachment, rocking, Bofitger & Tan-
NENDEIZ. «.vsireireitiiiiiis ceetanean 431, 519,432
Clamp. See Fish clamp.
Clock, alarm, A. M. Lane ceees 549,242
Cloth cutting machine, F. H. Caldwel 549,476
Cloth cutting machine. J. Philippsohn. 9,3
Clutch friction. T. G Le 549454
Coat adjuster W. Parr..... 9,25

Coffin rough box, E. L bnader
Colter, F. Vierhus..
Comb, L. A. Shultz. .
Communion service, individual. E. W. Ryan..
Coupling. See Car coupling. Shaft coupling.
Crate, poultry, J. H. Antrobus
Crusher. See Stone crusher.
Curling iron, G. L. TThompson........
Lurlmg 1rons, electrlc heater f
Cut-out, arc, C. D. Haskins..
Cutter. Se3 Band cuiter. Feed o
Sod _cutter.
Cutter head, W. H. Holder...
Cutting machine for reducing
fragments, rotary, C. Ball
Cylindrical lock, E. A. Judd..
Decort:cating ramie, etc.,
Estienne
Dental engme. electrical, F. C. Priestly
Desk, W.Clark............ oo eivviiieeaiaia..
Draught apparatus, induced, W. R. Roney
Drill. See Track drill.
Drying kiln, C. W. Newton....... 5
Electric meter, R 0. Hood
Electric motors controlli ng, W.
Electric switch,
Electric switch, Smith & Clough 600
Electrical distribution system W. M. Fairfax
Electrical resistance, H. E. Werline.
Electrolytic apparatus, 'I'. Craney..
Electromagnetic switch, C. L. Penny ..
Engine. See Dental engine. Road engine. Rotary
engine.

549,361

549,264
. 549,134

Engine igniter, gas, G. W.Roth..................... 549.213
Engine indicators stop motion for steam, H. J.
ParChman.......oouee vuieerennnninianaes veeeeeen 549,389
Engraving machine, B S. Molyneux........ 549,146, 549,147
Envelope and advertising booklet, combined
POStal, J. BeAT..oeuie et iiiiiiiiiiiies e . 549,307
Excavatmg and carrying mechamsm. dirt, A.
....................................... 549,092

Eye;zlass holder for lathes. B. H. Sanborn.

549,396
Eyeglasses, work holder for JH. Gallup.

549354

Eyelet covering machine, E. Kempshall........... 549.569
Fabric. See Pile fabric.
Fare register. A. Ptatf 549,328
Fastener, metallic. J. F. Mattingly. . ,381
Faucet, W H. Barnes.............. . 549,305
Faucet, self-closing, J. J. Gannon 519,355
Feed bag ventilator, J. H. H. Burge . 549475
Feed or root cutter and corn sheller, J. P. N
emus........ 549,321

Fence, J. C. Ferr 549,119
Fence machiune, wire, 3 . 549,384
kender. See Car fender.
Fifth wheels, manufacmrmg vehicle, F. E. W

COX . 549414
Finger shield, M. 549,229
Firearm. box maeazme J. M. 549,345
Fish clamp, G. Smith . 549,333
Fishing line sinker. T, . 549,332
Fishing rod. C. Kewell ... . 549,292
Flue stop holder, S. VWalter. 549,300
Klushing tank. Lymburner & 549 378
Footwear, C. L, Higgins.............ooovt viiiiiinian 9,

Furnace. See (xlass works furnace.
Furnace grate, steam boiler, L. M. G.Delaunay-
Belleville
Game apparatus, C. H. Hunsicker .
was apparatus, water, G. J. Roberts..
Gas or li “l])(lj) vending machine, coin controlled,
e

Gas regulator F E. Vail.
Gases and fl counteracting. defiecting, and
dist,rlbntmg, F. E. GatcKe. . iiveitiiiinanae 549,235

Gate.

Haley
Gear, varmble driving, A.

Glass measuring apparatus, T. C. Steimer.

See Railway crossing gate.
Gate or door hanging and operating devme, B.F.

Skirt attachment, M. P. (

. 549451
. 549,442

bow, A. A. Smith..
Sleigh, brake, G. Larson.

0. Collier..

;lkl(l;l- bicycle, A. W. Wlmhrop

549,404 bllver mdlcator and recorder, automatic, C. E.
.......... & 543444

Prokofieff........... .....

~. Hooper.............. .. §49,269

. E. Winkley

and gear, A. "P. Stod-

Glassware, machine for ornamenting. O. F ...................

Liljeqvist 549,376 Smokm;z plpe. lined tobaceo, A. W. Woodward
Glass works furnace, Baudoux & Gobb 49,427 | Soap cake, . Samuel......
Grain binder, butt adjuster. J. Macpbail... . 549,324 | Soap die, E D. Mellen
Grapling or dred;.'mg machlne L. E Laurent. 49,321 | Soap package. w. K1rk
Grate, revolving, J. 'I‘ Lee.... 49,373 | Sod cutter, W. A.
Gravel or ore screen, F. J. Hoyt . 149,27 Soldermgz and labe]mg machine, can, W. S. Sut-
Grinding mechamsm feed, W J Harper 54‘.) 398 | tom.... ....o.....
Guns, recoil locking mechanism, for magazine Solderln;z apparatus, lineman’s, C. J. Coleman.

bolt, T.G. Bennett...........ooove veveninieinnss 59,243 | Sole laying ma('hmes, torm for, E
Gypsum rock to imitate chalcedony, treating, eed recorder, J.

. e . 549,151 ring motor, M. H. Wilson..

Harvester, J. . 549,323 ring wheel, J. Buchanan
Hay sling, H. L. F . 549,349 Sprlnkler SeeLawn sprinkler.
Hay sling attachmem L. L. Holser . 519,362 | Stackers, defiector for biast, F. B. Garnes .
Heating system. H. M. Clark 9,439 | Steam boiler, J. Bonner....
Hemp brake, R. S. Webb..... 49.411 | Steering apparatus, worm
Hirching device, horse, D. W. Page 9,1 _dartetal................. .
Hommy m1ll, G. E. Henry......... 549,315 | Stitch ~epa1atmg and indenting machine, J. B
Hook and eye, A. Jacobs 19,317 adaway................

Hoop driving machine, H. Schmldt

Horseshoe calk, removab
Hose reel, D. C. Landon

Ice machme, A.T. Ballantme
Ice macl]mes, water purifier a

F. Schroeder.....
Implement compound,
Indicator.

cator.

Insulating rails, F. W. Wilson
Insulator, electric supporting,
Insulator rings, making, C.

Jack. See Lifting jack.

Joint and bearing, W. C. Rarig..
Journal bearing, W. J. Healy..
Journal boxes, machine for facmz jaws o oco

motive, C. ‘Melrose
Kiln.

See Drying kiln.

Kilns or stoves, air heating apparatus for hop,

malt, or other drying,

Lacing stud machine. H. S. Lromhle
Lacing studs, machine for manufacfurmg, H.S!

Crombie

Lacing studs, man ufactulr]e of, H. 8. Crombue.

Lamp, electric arc, F. J

Lamp, electric arc, C. F. Vogelius

Lantern, C. Bergener.....

Lantern, rallwey, W. S. Hamm.
Latch. gate, C. W. Newton..

Latch lock, J. J. Link..
Lath, H. Melion

Laths. machme for making sheathing, ¢.''D.

Johnson et al

Lathes, tool holder for jewelers T. P. Owen

See Officé indicatc

L 349297 W. H.
" 549,42

549,295
. 549,164

le, G. Bukofsky Jennens..........
. MacCo,
Stone crusher S. K.
Stone dressing machine, F.

. 79,416 | Stovepipe thimble, J.
. 549443 | Strainer, milk, P. Pfe
519,254 | Strainer, tea or cotfee,

. 519,204
. 549,194

549,244

J. Coilins.
.’ Peterson.

Stud, shirt or other. G. W.
Susponders, E. F. Merwin
Switch.

switch.
Tank. J. Guthrie

H. W. 519,107 | Tar trap for hydraulic masl

St . 519,109

Telephone, 8. Alexander
'l‘elephone

ea
T hermostatlc regulator, H.

Stone and mixing same, composition for art

Welch.

Stool, folding, H. I.. Morgan

Stove or heater. o1l, J. Winter
Stovepipe thimble, E. L. Kehn.
Schaab

Street sprmklmg apparatus. L. W. C:
Stud setting appliance, A. Lat ham

See Electric switch.
Railway switch.

Tar trap for hydraulic mains, C
Telegraph system, printing, J. E. Woodbridge

Thrashing machine shaking screen, J. Engel 5
Thread cutting device for work boxes, S. F. B.

54 9,126',
icia.

Stone, art of and machinery for dressing,J. 'S

H. Marsh et al

Budd.

>. L. Rowland

local transmitter circuit for, W. W,

A. 'T'obey.

B. Ljungstrom.

....... 549,099
. 549,31 O’Leary
549 3¢ Tlre, pneumatic, H. L. Warner.
. 549.143 | Toilet case, tonsorial, H. F. Gray
. 519,204 'l‘onf;atkues. machine for cleaning and scalding, J.
er
........................... 549.318 | Tnol, ball or roller ratchet,
. 549250 1 1 OOthlck ma.chme Benham &

arlow.

lL.aundry apparatus, J. Hughes.. 4¢ Toreb, R.J. Gatling ................

Lawn sprinkler, W. ‘K. Hawks L 5490359 | Tower strike, Mercem & Porter.

Leather, treating, O. Geisler .. 549,1¢ T'rack drill, L. J. Crecelius

Leather working machine, G. W. Baker. .549,422 to 549,424 | Trap. See’ Animal trap. Tar trap.

Lifter. See Pan lifter. 'I'rap for sinks, bath tubs, ete., E. H Israel .....
Lifting jack, W. 8. McKinney............coovvuuen. 549,458 Tubes machine for formmg seamless, J Gorgen
Lifting jack, E. D. Watkms 549174 | et Al.iiiiinniiiiiiiieriiieereenaaraeeas

Lister, rldmu C. S. 549,258 Ward& Nolt

Lock. See Blcycle lock.
lock.

Locomotive ash pan, J. VV. Fox...

Log roller. E. J. Metzler..

Loom for weaving mats, etc

Jock & Worty.
Loom shuttle ope:
Loom stop motion, H. A.
Loom take-up dev1ce. A.
Lubricant, F. A. Allen
Lubricator. See Boiler
Mail bag carcher and deli
Malting apparatus, A.Ze

Marine wreck indicating device
W. Moser

Marker, land, J.
Mattress, O’Brien & Dix
Mattress frame, metallic

Metallurgical hearth and
See Hominy mill.

Moistening
Chamberlain

Mop wringer, A. M. Burnham.

Motor.
Motor for operating fans,

Tubes or cylinders, llmng,
. C. Pyl

Cylinder lock. Latch Turbines, steam, G

Vault, burglar proof, E. L

L. 5
T 549,223
verer 1. Houston s 540.230
ckendorf

Vine pulling ma.

Type case, Tesson & Genereux 5
Typewriting machine, A. Ashby...
Vaive device, compound en
Valve fitting machine, F. S
Valve, safety, J. G. White.

Vehlcle, child’s, M. Spence. .
Vehicle wheel, G. R. Van Sc

ine, C. W. Russell
angerfield..

Snader,

“apparatus for purity-

. 549,370 . Wagon, dumg‘lng bLalley
Medicated ventilator, A.C. Stevenson . 549, 2405 | W aist, T.R itzpatrick.... ..... ..
attachment, C. 54‘3,3’0 Washing machine, N. S. Althouse
e Electric meter. Watch, B. Bonniksen .
Windmill. Watches, cabinet for holding, displaying and rat-
ummed surtaces, device for, J. H. . ing, R. M. Floyd.........
............... 549,105 | Water by ;zalvamc action,
549,104 ing, 8. G.Cabell.........
See Spring motor. Weight motor. Waterfrom scale producmz impurities, apparatus
ete., J. J. Faulkner, for freeing, S. G. Cabell
49,117, 549118 | \Vater, method of and apparatus for conveying.
5 . Mannesmann .

Musie leaf turner, F. Leeds...
Music leaf turner, I.. . Wo
Musieal instrument rim. C. W. Lenox.

Mustache adjuster, JJ. .J. 1
Mutoscope. H. Casler ...
Nailing machine, S. Wild
Name plate and hat hook

Water tube boiler, T,
Weat her strip, Lepp & S
- Weight motor, J. (. Ball
Wheel.
W heel riius. making, C. M.
“Whip socket, P. Stnokey

ck,allum .

combmed AH. Furst- .

. Delaunay-Belleville..
chlatter..

See Spring wheel.

Vehicle wheel.

Moore

. 549, 181

. 549,121
549 20613

549,219
549,291
549,133

549,2

549,447
549 448
. 549425

.. 549,472
549 402

. 5497205
549187

. 549,356
540,342
549 27 g
oo 54') 421
. 549,157
59233
519,413

549,
549,263
549,

549,435

43

3060050 549,191 | Windmill, H. Schon......... A
Net ﬂv, J. Garbesi.. 549192 | Window, swinging, G Irlam. o0 .
Net frame, landing, ‘C.'G. Keenan. ... ... 49, 36" 549368 | Wire drawing apparatus, W. H. Lautzenheiser... 549.322
Newspaver folding and wrapping machine, L. (‘ Wire drawing machine, Hayes & Jernberg .. 549452
Crowell . 549,112 | Wire netting machine, W. g . Orr.. 9,215
Nut lock, M. S. Alexander | 5405303 | Wire picket crimper. J.W. Dw1 gmgs 549,11
Nut lock, W. A. Bode . 549101 | Wire stretcher and tightener, F. M. Farmer 549,456
Oar lock, F. B. Stacey . 549,218 | Wrapping and folding machine, L. C. Crowe 1..... 549,110
Oﬁicemdlcator A. H. James. . 549,131 | Wrench, M. Wenger............... 000G0EC0EB00E0000 . 549,221
Organ, reed. R, ’J. Bennett .. 549344 | Wringer. See Mop wringer.
Packing_ device for elevator pistons, L. B.
1 e . 519,419
gack]ntxg rméz, plsté)n. 31 A. Tripold 9.}()7(1)
an lifter, C. ,
Paper cones, machine for forming, J. J. Bordman 549,474 DESIGNS.
genhf%mtain BW ‘W. Stewart.. ...549,165, g.}ﬁﬁ
enholder, ergmann ..... Y. Bag. i
Pen, marking and shading, F. G. Baldwin . Bg‘gtl%hgfpplﬁeé) e ‘ﬁgg
Pencll, H. M. Kiretchjian Cake, etc., B. Palst . 24,865
Phase, apparatus for indicating difference ot Carpet. K. G. Sauer 4,846
M. Von Dolivo-Dobrowolsky Carpet, H. Werner 4,847
Photographic print mounter, T. Bevan . 540,430 Chair rocker t1 CH. . 24.861
Photographic roll holder, N. Crane 549,931, 5491232 | Chair splndle.g C. Trapp . 24,855
Pile fabric, and manufa(‘turmg same, C. C. Kiéin. 59,372 | pisplay box, O. Selleck. .. . 24854
Pipe. See Smoking pipe. ) . Display rack, E. V. Santee.. . 24,853
Pitch, method of and apparatus for treating min- (Game board, I. W. Cummin, . 24852
eral. H. L. Sellerset al..............c....... 549,399 | Key fastener and ring,J. W. . 24,864
Planter wheels, clearer for Lamp chimneyv, H. S. Malth 4,858
than.. 549.{‘)326_ Lamp, pedestal, A. M. Dutcher . 24,857
Plaste@ a 549,296 | Tathe leg, H. M. Darling....... . %4,8%
Plow, V. E. Sap 519.215 | Monument, W. H. Perry.... .. . 24,866
Plow, double ShOV 3 219,440 | Napkin, Loring & beaman ...... . 24,848
Plow protector, Z. F. 9.306 | Necktie nolder, C. A. Tucker.... 54,865
Pneumatic tool, J. . 549,102 | Pap casing, J. MOhD .. ........ 85
Precious metalsfrom thei Thermometer case. J. D. Ward 860

for recovery cof, Wisw.
Shel

Printing machine bed motion, cyhnder,SE B!

don
Printing 01lcloth block for S. A. Chew.

W. 8

Printing press,

Printing presses, etc constructlon of zrlppers

for, W. C. Wend te...

Printi r-.g presses, ete., gripper for W.C. Wendte.
Printing presses, etc., grlpper mechanism for, W.

C. Wen;

Recorder. See Speed rec

Reflector, incandescent lamp, C. J. Klein...
See Cash register.
See Gas regulator.

Register.

Regulator.
regulator.

Ring. See Packing ring.

Rivet making machine, W. R Fox...
Road engine, G. B. Selden..

Roadway, J. O’Donnell..
Roof collar. H. C. Folger.

pe buckle, C. W. Baker
E. P. Reichhelm..
Rotary engine, Thomas & Brumagin
Rotary screen. Jones & Nichoison.
Saddle, pack. A. A. Anderson..
Sand screen and mixing machine, E. C. Will.
Saw, buck, H. C. Swenson
Gravel or ore

otary engine.

Screen.
screen.

See
Sand screen.

Screening device for fluids, Patt%sog & Carmody

Seeder fertilizer attachm

Sewing machine, G. H. Collev

Sewing machine, KFowler

Sewing machine channel openin

Poole..
Sewing ma
Sewing machine shuttle
Sewing machines, rotary

1pp
Sewirg machines, welt beveling attachment for

sole, J. B. Hadawa;

Shaft cnupllng. flexible, R. Mannesmann.
Shaft or pole eye for vehicles, H. C. Swan

Shaft, pick, H. Peterson.

Sharnener, knife or smssors, E. L. Chaffin

St.eaf carrier, L. W. E

Sheet feeding machine, L. C. Crowell

Ship, S. Katzin
Sifter, ash. S. D. Horton..

Sign apparatus. street car, W. H. Swift.

Sign, glass, C. T. Stagg. Jr
Sign writing and letter

Fishback
Si als, transmitting time.

, tréating raw, C. Ris-liummer... 0

all & Frank.. . 549,177 | Wall p,me, C. BOO

Zbl

Ammunition, gunpowder,

Company.....
Bunting, E. S. Hy
Canned salmon, T'rei

orde:
in.......... 549,201
Fare register.
Thermostatic

Brothers & Company..
Cotton sheetings, Jackson

Flour, wheat, R. Lindeke

Compan

Lard, E. Puig

Rheinisch-Westfalische

................. 27,

Clothing and also articles for househ
tain named articles of and materml for, Jones

F‘lour wl)eat Mecke & Company
Eurnaces, ranges, and stoves, Highland Foundry

TRADE MARKS.

and other explosives,
Sprengstoﬂ‘-Actlegl-

Pulp mouldmg machme, F E Keyes 9,200 Gesellschaft .........

g:ﬁel(]ng{a%‘e,J AP gig%g Bicycles, Gendron Iron Wheel Company.

Rarlv{vay crosmng gate. B, Preston. 542).463 Bicycles and attachments, cyclometers, watches,

ﬁaﬂlwav dn,(ih%r FYVCB* Doddridge. : g}gg clocks, and parts thereof, 8. F. Myers & Com-
ailway switc Howe. ... 10,199 | . PADY..coeiieiiin.e e 5

Railway tie, R. ’A. Mansfield.. . X Blcycles and tbeir

y
Cotton sheetings and shirtings, Jackson Company,
21,174, %;(,175

21,194
Knitted unﬂerwear Springfield Knitting Company %7 172

Lard’ suhstltute. Georgia Milis and Elevator Com-

1185

Broadway, New York.

making machine, L. C.
B. Buell Il 540,34

© 1895 SCIENTIFIC AMERICAN, INC.

. 21186
ota y 187 Qil, paint. American Lucol Company 27,188

Punch Mandarm arrack, C. A. Lindgren & Com- "
519,590 {0285 2 27,182

ent G v Remedles for certain named diseases, F.
- Brc;( ...... PROA00NEE pec00noon HoRCosopeROspae: 27,179
emedies for rheumatism, neuralgia. etc. P.J.

& War . Fouquier 21,178
Snuff, American Tobacco Company. 27,180
’%mm‘ Stewart Raiph $axfl Company 27,181
‘H A B 54‘,,)&,’ Suspénders and braceg, Silvermann & Compan 27171
dakecup 1or B.1F | Veiyet ribbons aud plece velvets, Meyar & Diekii- '\ )
..................... 549,124, 542}‘:2 E— >
1549406 | .A printed copy of the specification and drawing ot
,,,,,,,,,,,,,,,,,,, 519.462 | any patent in the foregoing list, or any patent in print
540228 issued since 1863, will be furnished from this office for
............. 549,114 | 25 cents. In ordering please state the name and number

of -the patent desired, and remit to Munn & Co., 361

Canadian parents may now be obtained oy the in-
,337 | ventors for any of the inventions named in the fore-
zoing list, provided they are simple, at a cost of $40 each.
! If complicated the cost will be a little more. For full
s mstructions address Munn & Co.,361 Broadway, New
549.251 York. Other forelgn patents may also be obtained.

“Wovertisements.

ORDINARY RATES.

Inside Page. each insertion - « 75 cents n line
Back Page. ench.iunertion - - - = $1.00 a line

G&F™ For some classes of Advertisements, Special and
Higher rates are required.

T'he above are charges per agate line—about eight
words per line. ‘I'nis notice shows the width of the niue,
and is sev in agate type. Wngravings may head adver-
tisements at the same rate per agate line, bv measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earlv as Thursday
morning to appear in the roiiowing week’s issue.

00D or METAL WORKERS

without steam power can save
time and money by using our

FootandHand Power JNlachinery

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 been filed from the beginning down to December
3L 1 Contamed in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be bad at
this office and from all newsdealers.

OWER & FOOT
E S| cHopoustirs TooL2
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCI/ NNAT 0

CONSULTATION INVENTORS.

ANI VICE TO

Experlmental work of every deséription. Automatic

machinery deslgned and buijlt. Send for circular.
ALTBY MKG. CO. Brooklyn, N. Y.

3ty DO YOUR OWN

SHAPERS,PLANERS.DRILLS,

Save money! Make
money printing for
others! Type-setting
easy. Printed rules.
Write for catalogue,
presses, type, cards,
ete., to facmrv
KELS1Y & CO.
Meriden, Conn.

cards, circulars, &c¢
Press for printin,
a small paper, $4(§z

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 ot
the latest, most approved forms. Illustrated with en-
gravings drawn to scale. showing the form. position,
and arrangzement of all the parts. Contained in SCIEN:
TIFIC AMERICAN SUPPLEMENT, No. 624. Price 1l
cents. I'o be had at this office and of all newsdealers.

GI?EATEI? [/IPAC/TV (/.S'//VJZFJ'S
POWER THAN ANV OTHER ON EARTH

4

54909 "§ Hoerk CHIN

9287 . | HEO 0 {( L FQ?;QRYDEISCRIPT-RY
549,289 :
oy g GATES IRON WORKSoser T

+ 650 ELSTONAVE.CHIGAGO.

BUY
TELEPHONES

That are good—not **cheap things.”” The difter-

ence in cost is little. We guarantee our apparaius and

guarantee our customers against loss by paten: suits,
Our guarantee and instruments are BOTH (.GOD.,
WESTERN TELEPHONE CONSTRUCTION CO,

440 Monadnock Block, CRICAGO.

Largest Manufacturers of Telephonesinthe United States

HELLO, CENTRAL!

Do you use telephones? If so. we can_give
you just what you want. Our specialty is Blake
Transmitters. " There is a ** best ” 1n everything,
and ours are tbe best. We supply complete
telephones or all or any of the parts to construct
i atelephone. Write for illustrated ca.t;n.lr) ue.

PH@ENIX INTERIOR TELEPHO %‘

131 Liberty St., New York.

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.
woman,student, teacher, or any jne interested in science.

In the new matter contained in the last edition will te
found the Scientific Use of the Phonograph. the curious
. optical illusion known as the Anorthoscope, together
with other new and interesting Optical lilusions, the
Optical Projeccion of Opaque Objects. new ex:eriments
in Projecticn, Iridescent Gilass, some: points ir I’hoto-
graphy, inciuding Hand Cameras, Cane Cameras, eu
Systems of Electrical Distribution, Electrical Ore 'Find-
er, Flectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study ‘of the Stars,and a great deal of
other new matter which will prove of interest ro scien-
tific readers.

540 pages, 82 fine cuts, substanmally and beautlfullv
bound. Price in cloth, by mail. ¥4. Half morocco, 8.5,

== Send Jor diustrared coreniar,

MUNN & CO.. Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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5 cientifis

gmcrimu.

Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS

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

0~ Our New aud Revised (Catalogue of Practical and
Scientitic Books, 90 pages, 8vo, and our other Catalorues
and Circulars, the whoie covering every branch of Sci-
ence applied to the Arts. sent free and free of postage
t?lgny one in any part of the world who will furnish his
address.

THE SCIENCE OF MECHANICS

A Critical and Ristorical Exposition of its Principles.
gg Krnst Mach. Translated by Thomas J. McCormack.
Cuts. 534 Pages. Half Morocco, gilt top. Price $2.50.
“A careful study of Professor Mach’s work, and a treat-
ment with more experimental illustration, on the lines
laid down in the interesting diagrams of his Science of
Mechanics, will do much to revivify theoretical mechan-
icalscience as developed from the elements by rigorous
logical treat ment.” Prof. A. G. Greenhill in Nature.
I'HE ®PEN COURT PUB. Co0., 324 Dearborn St., Chicago.

“BABY” >
SEWING MACHINE.

A Child can Operate it « o « »

The “BABY ” is a perfect little
Sewing Machine, well made and
warranted to do good sewing. 1t uses
regular needles, making a chain
stitch. Sent complete, in wood box,

upon receipt of price, 8:2.50,
charges prepaid by us. A
S large illustration showing ex-
act size of this latest wonder,
with a sample of its sewing,
sent with our catalogue of

5,000 Tricks and Novelties,

upon application. Fastened by Clamp furnished with
each machine, but not shown in cut.

New York.

PECK & SNYDER, 132 Nassau St.,
Are You Scribbling Yet?
DON'T ! fbyriszow vy o ver>
NEW MODEL No. 2 I'TPROVED

Ame—_rlcan$8Typewriter

A Standard Made Machine that will d o unexcelled
work ratpldly and easily. 200 good copies can be made in
20 minu es with it and the duplicator—$10 complete.

§F For letter written with it, address
AMERICAN TYPEWRITER CO., 267 Broadway, New York

$26.50. An 8 Light 16 C.P. IIO Volt Dynamo

we guarantee to do all
claim for it. We place this
machine on the market at
above low price in order to
introduce our Dynamos and
Motors of larger sizes.

§=&=Send for circular No. 26.
ROTH BROS. & CO.,

30 to 34 Market St.,
Chicago, Ill., U.S.A.

THEIR CONSTRUCTION

With working drawings, details, and
Four engravings, showing mode ot

ICE-BOATS-
and Management.
directions 1n full.
construction. Views of the two fastest ice-salling boats

used on the Hudson river in winter.
\I.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. Price 10 cents.

Eclipse ——=
Cream Separators

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

LITTLE FALLS, N. Y.

By H. A. Horsfail,

12,500 Receipts.
Bound in Sheep, $6.
This splendid work contains a careful compilation of

70S Pages. Price 85,
Half-Morocco, $6.50.

the most useful Receipts and Replies given in the Notes
and Queries of correspondents as publi ished in the =ci=
entific American during the past fifty years; together
with many valuable and important additions.

Over 'I'welve T'housand selected Receipts are
here collected; nearly everty branch of the useful arws
being represented. It is by far the most comprehensive
volume of the kind ever piaced before the public.

"I'ne work may be regarded as the product of 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 formul®e used in the various manufacturing indus-
tries, will here be found answered.

Instructions “or working many different processes in
the arts are given.

Those who are en%aged in any branch of industry
probably will find in this book much that is of practical
vaiue in their respective callings.

Those who are in search of independent business or
employment, reiating to the home manufacture of sam-
ple articles, will find in it hundreds of most exceilent

suggestions. e
§F Send jor Descriptive Circular.
MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New York.

GLOSSY or MATT.

for hot or damp climates.
and three sample prints.
the best and most uniform in t

Nepera Ghemical Co.

AP E tographic Printing.

‘When exposed to the same light, prints
000 times quicker thau 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(m anyother paper. Permanent prints. The greatest paper
5 cents In stamps brings two sample duzen cab’s, developer
gen n Platinoid, Enameled and Roug

h Bromide Pa’pers are
e market. Nepera I’ O P, an msoluble gelatine
Rembrandt, a tt Printing-out

y Sole Manufacturers, NEPLRA PARK, N. Y.

R Book of Tools

The * Scientific American” says of
the Book of Tools: *“It is so excel-
lently made up, and is full of such
valuable information, that it fairly
eclipses many works sold simply on
their merits.”

“A Book of Tools” is our cata-
logue, 550 pages, over 2,000 illustra-
tions of Machinery, Tools and Sup-
plies of all kinds, and we will send a
copy free post-paid to any address
upon receipt of 25 cents in stamps to cover cost of post-
age and advertising.

CHAS. A. STRELINGER & CO.
DETROIT, MICH.

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

8F~ May we send youw our Catalogue,
which will give youw some information ?
GRAFTON STONE COMPANY,
No. 80 River Street, GRAFTON, OHIO-

DEFIANCE MACHINE WORKS

DEFIANCE . OHIO.U.S.A.

Gmneze

MACHINERY,

SEND FOR CATALOGUE

PATENT SPOKE DRIVER

Hahn's Improved 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
1to6and1to1?, instead of as in the old
style Time Detectors. which mark either
g‘y holes or an impression on the dial.
or circulars,address A. NANZ & CO.
S Chambers Street, New York.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention probably is
patentable by writing to Munn & Co.
Communications strictly confiden-
tial. A handbook of patents and
how to obtain them sent free.

PATENTS

taken through Munn & Co, receive
special notice in the Scientific Ame'r-
ican. This splendid weekly
elegantly illustrated, hasthe largest
circulation of any sc1ennﬁc work.
$3 a year. Spemmen copies free.
Address MUNN
New York, 361 Broadway.

INCUBATOR.
A Catalogue of 64 s. Givesfull
mtormatmn of cos| raising poul-
try and at the lea.st expense. The
book isworth dollars to you. Address

A. B. Williams, 61 Raee t., Bristol, Conn.

Branson Tamily Buifting Nachize

The simplest, the best, the ONLY satisfactory

Family Knitter now in the market. The
.~y same machine wehave seld for twenty
/ years at $26. No excuss now for
{ buymg worthless toys. Complete with full
illustrated book of instructions. Knits any
article wanted in the home of wool or cot-
ton, factory or homespun:

Branson Knitting Machine Co.,
605 St. John St,, Phila., Pa.

AT A TEST

»0f Steam Pipe Coverings
@y bought in open market

g by the State College of
Pennsylvama, for the purpose of conducting a CON-
DENSATION TEST, our Coverinﬁ
20% better results than - - - John’s Asbestos Sponge.
2% better results than - Magnesia Sectional Covering.
21% better results than - - areY s So-called Asbestos.
50% better results than - Manville Wool Feit Covering.

We offer it at prices to suit the times.
Agents Wanted. Mention this paper.

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

ARMSTRDNG S = PIPE *THREADlNG
D CUTTING- OFF MACHINES

Both Hang and Power.
Sizes1 to 6 inches,

Water, Gas, and Steam Fit-
ters’ Tools, Hinged Pipe Vises,
Pipe Cutters. Stocks and Iies
unirersally acknowledged to be
& THE BEST. (3 Send for catalog.
Armsirone Mfg. Co,.

B lidgeport; Conn,

The Robinson Patent Grmdmg Mill
CAPACITY
* 5,000 to 5,000
POUNDSor FEED MEAL

PER HOUR.

MANUFACTURED BY

MUNSON BRoOS,,

UTICA, N. Y.

WITH RUBBER HANDS & FEET.
The Most Natural, Comfortable and
Durable. Over 16,000 in use.
New Patents and lmportant Improve-
ment. U. S. Gov't Manufacturer.

Tllustrated book of 430 pages and for-
mula for measurng sent free.
_ BF™ See illustrated articlein Scl. AM.
of August 3, 1895.

A. A. MARKS 701 Broadway, NEW YORK CITY.

EMPIRE——™M

e BOILER CLEANER e

COMPOUND

Circular will give you the information
that will enable you to mave Time,
Trouble and Money. Tried, ap-
proved,and being used bw the Largest
R(ulwaus and Factones in the East.

FFIC
Kemble Bldg.,l9 Whitehall St., N.Y.

The Curtis Balanced Steam Trap

Combines more Superior
Features than any other
Trap in the market.

§F~ Send for circular S. C.
giving particulars.

D’ESTE & SEELEY CO.
29-33 Haverhill St.,
BOSTON.

RITER
[YP! pEV RIBBOR
Fm. e

TA

THE “ROUND BOX”
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.

Give perfect satisfaction when
others fail. Used by nearly all United
States Government Departments.
Samples F'ree upon application.
MITTAG & VOLGER,
Manufacturers for the Trade,
Cor. Park & R.R. Aves., Park Ridge, N.J.

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 h. p. No licensed en-
gmeer or pilot required. Speed
and safety guaranteed. No dan-

| gerous naphtha or gasoline used.

STEAM

VAQUZER T PURP

Pumps Any Kind of Liguid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

200 to 12000 Gallons per “Hour.
Cost $'7 to $'7H each. Addrass

THE E, W. VANDUZEN (0.,

102 to 108 E. 8econd St., Cincinnati, 0.

Reagan Feed Water Heating, Water
clrculatm and Shaking Grates

ér Stationary, Marine, and Locomo-

tive Boilers. AGENTS WANTED

in all parts of the United States to

manufacture our grates on royalty.
§F™ Send for Catalogue.

Water Clrculatmg Grate Co,
Manuf’s and Sole Proprietors,

GENERAL OFFICE & WORKS,
1026-1028 Filbert St., PHILA., PA.

BARNES? ]
New Friction Disk Drill.
FOR LIGHT WORK.

Has these Great Advantages:

The speed can be instantly changed from 0 to 1600
without sto] pm%i or shifting belts. Powera pplied
can be graduated to drive, with equal safety, the
smallest or largest drills within its range—a wolr
derful economy in time and great saving in drill

BEE breakage. Send for catalogue.
& i . & JNO. BARNES CO.,
_ 1999 Ruby St,, Rockford, I11,
currency or stamps, we will

For $| send by mail, postage paid,

el (s
Cup

a ac1ty S/ You will be delighted
h it. nd for our catalog of special-

tles P’-nberthy Injector Co.,
16 Seventh Nt., Detrait, Mich. GREASE Cup

| —
R NOTHlNG LIKE 7
ot EVER GETS STyck’
BUY THEM OF YOUR DEALER OR OF US.

FARIES MF'G CO., 4 o~
1054 E HERKIMER ST., DE.CATUR ALL ..

«~_DEAFNESS

and HEAD NOISES relleved by using

Wilson’s Common Sense Ear Drums.

New scientific invention, entirely different
in construction from all other devices. Assist the deaf
when all other devices fail, and where medical skill bas
given no relief. 3afe, comfortable, and invisible; no
wire or strmg attachment. W rite for amphlet.
WILSON EAR DRUM CO.,
Louisville Trust Co. Building, Lousville, Ky.
&~ Mention this paper. and 1122 Broadway, New York

Drum in position.

Ne

COSMETIC

A Necessity to

FOR PREVENTING RUST ON BRICHT SURFACES.

A“ Manufacturers and Shippers of Bright Machinery,
Tools, Locomotives, Steam Engines, etc.

To learn all about it, address STEVENSON, BRO. & CO., 152 South Second St., PHILADELPHIA

© 1895 SCIENTIFIC AMERICAN, INC.

A Revolution in Pho- '

aper
aper.

Architecture,

Architectural andMechanical Draw-
ing Electricity, Steam Engmeermg
i y Marine, L )i

b Heating, Civil
EBngineering, Coal and Metal Mmmg, English Branches,

TAUCHT BY MAIL.

Twenty-seven Courses of Study. Send for free cir-

cular. State sutgect you wish to study.
The Internntlonul orrespondence Schools,

ON, PA.

the excl e agency of some useful

WANTED 558 o520 Sfontt o COLUMBIA

MANUFACTURING CO., itchburg, Mass.
and Mechanical

Electrical Fine Machinery. MOdel work-
M. SANGER, 106 Liberty Street, New York.
lC and Bottlers’ Machinery. THE VILTER
MFrG. Co., 899 Clinton Street, Milwaukee, Wis.
NUVELT|ES __Dixie Novelty Co., Ltd., New Or-

"~ leans, La., buy and sell Patented
Novelties. Correspondence with manufacturers and
dealers solicited.

CONTRACTS WANTED.

To manufacture Hardware Specmlhes. Pat’d Novelties
and Sheet Metal Stamping. Lang Mfg. Co., Racine, Wis.

lnEA DEVELOPED, Absolute secrecy. Send
for particulars. Advice and sugeestions free.
Correspondence and sampie orders solicited, 25 years

in business. Gurdam & Son. 9 John St., New York.
TETEER. ER e ES
P RS EE
T S MO Ak ATENEIL WORKS 100 NASSAL SF Nov:
AMER LEFFEL &
Springfield, Ohio, U S ‘A,
WORTHLEY STALILL WORKS, 53
@ Elm St., Boston, Mass., have sold 8000 of his
$1.60. VAN Nzss Co., 50 Warren St., N. Y.
D NESS & HEAD NOISES CURED
EAF my Invisible Tubular Ear Cushions. Whispers heard.
1 d Sold b
. Hrscox only, 853 Bodmay, N+ Y. ‘Send £or boak o proofs F REE
FRICTION PULLEYS, CLOTCHES, and ELEVATORS
PROVIDENCE, R. 1.
for prices and estimates. Wire work, or tools
and machinery for bending.

T“RB'NE WAL Tor Wbl il S+
Patent 25-1b. Slow Feed Oat Mangers. Price
OF GARBON
arranted to help more cases than all similar devices
VOLNEY W. MASON & CO.
SEND A SARMPLE _~
L. R. HITCHCOCK, WATERTOWN, CONN.

MACHINES. Corliss Engines. Brewers’

IRBTER
s i

for use 1n the arts, Killing lnsﬂcts
in Gr&m, Knllmg Burrowmg
1mals, etc. Manufactured by
E. R. TAYLOR, Cleveland Ohio

END for catalogue of the
Musical Instrument you
N\ think of buymg Violins re-
aired by theCre mona
gRe. System. C. STORY, 26
0 Cemra] St.Boston,Mass

WA N T E D by a large chemical manufacturing com-
pany New Chemical Products to

Manutacture and new orimproved chemical processes
to introduce in its works.
Prof. PETER_T. AUSTEN,
Polytechnic Insntute, Brooklyn, N. Y.

ABBORUNDUIVL T

HARDEST ABRASIVE KNOWN,

DIA D POWDER SUBST]| TUTE..
PO WDER CRYSTAL HEEL;SLAB & ONE. ORM.
CARBORUNDUM CO._MONONGAHELA CITY. FA. U.S

THE ORNAMENTAL IRON INDUS-
try.—Description of the method of manufacturing
wrought iron intg ornamental and artistic forms, With
9 illustrations. _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 1020. Price 10 cents. To be had
at this office and from all newsdealers.

FIRE BRICK 54

« o« o o « BB Send for Prices and Catalogue
BROOKLYN FIRE BRICK WORK s,
88 Van Dyke Street, BROOKLYN, N. Y.

FE RRILler‘E lcompo#no
BESTMADEFORTINCIR
STRUCTURAL IRON WORK & C N TPLLS Ans

EAGLE PAINT &vARNIs# works PITTSBURG Pa.

:WELL DRILLS

awarded Highest Medal at the World’s Fair.
All latest improvements. Catalogue free.

F. C. AUSTIN MFG. CO., CHICAGO, ILL.
————
RUN

YI.PH CYCLES EXsv

Handsomest; hl%hest. grade,
nfastest;16 to 22 1bs.  High-
\ est Award World’s Fair,

\Overland Cycles, all

I sizes,MO to$‘75 Others$l5

/up. Cata. free. Estab.1864.

ouse, Hazard & Co.,

Mfrs., 16 G St., Peoria, 1.

The Electric Candle

for Magic Lanterns. Absolutely the newest
and least expensive device for scxenmﬁc or
opular xl)mjection by electricity. (¥ S

or special circular.
Z & CO. (Iucorﬁorated),
* 1010 Chesmut St Philadelphia, U. S. A,

Su USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmonnred. always
kept in stock. Remember, we make a
speciaityof selecting stones forali spe-
cial purposes. (&~ Ask for catalogue.

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

-%

>
—

STEREOPTICONS.
MAGIC LANTERNS anD

ACCESSORIES, SEND FOR CATALOGUE

7o CHAS BESELERMaer 218 CENTRE ST.
. NEW YORK :

HY PND ISM My orlmfml mett.od 2. 100 pame
HYPNOTISM ot giconberionst Mgt




Scientific Qmevican,

320 [NOVEMBER 16, 1895,
,J'vaethsements. Th N'MPROVENM;NT THE ORDER OF THE AGE." et “E‘Elcﬁhlyr'b‘egyﬁ S%‘é‘l%lc:;n‘:gﬁ;ﬁ(;;;%éﬁ%ﬁilg@: %?gg
ree New Model . 3 :
ORDINARY RATES.

75 _centsa line
$1.00 a line

g™ Fer 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 tyre Fngravings 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
morning to appear in the foliowing week’s issue.

Inside Page. each insertion,
Back Page. each insertion.

AL

Makes
pictures 3 “one Bution Dper i
2 01 L7ESS
large enough to be good for contact
printing and good enough to enlarge
to any reasonable size.

Pocket Kodak, loaded for 12 pietares, 115 x 2 in.,y - .
Developing and Printing Outfit, .« o+ . e e

EASTMAN KODAK CO.,

o Al ROCHESTER, N.Y.

_A‘ﬁENTé"!‘ ANTED ¢on FINE TOOLS INEVERYSyop,
roae. C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.US.A.—

Tarriers o e
——Whecl!
The | RUMP” \WATCH gicyoLES

FOR
will complete your rig.
1tis fully warranted.

1t has large legible
dial that can be seen
at a glance.  Costs

sale by all jewelers.

No, 60.
‘V“r £y *’u_jevy

HALF A (,h\'TURY OF CYCLES.—AN

inreresting history ot the cyvee trom its origin ap to the
present time. 'l'm drst crank-dnven lm)xlu The
‘*bone-shaker’ and its successors. The tricycle. The
modernwheel. Cycle building ascience. Points of im-
rovement. The pneumatic tire. A hand and foot cycle.
ith9 illustrations. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 10 Price 10 cents. To be
bad at this office and from all newsdealers.

I

{ PERFORATED \\\

W ano 284 PEARL S' NEW YORK]

Bicycies, Watches Gurs, 'uggies. Harness,
Sewing Machines Organs. Piinos <afes,Too's
Scales of ail v rieties and 1000 other articles
Lists free. CHic o ScaLE Co., Chieago 1li.

g Pl‘lBB

1

The
American
Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns Ietters-
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.

you only $3.00. For
Send for Catalogue

i

Npr

smith Premicr Iypewriters

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.

Nos. 2, 3 anD 4

THE BICYCLE: ITS INFLUENCE IN

Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-
haustively treated from the following standpoints: 1.
The useofthe cycle by persons in health. 2. 'l‘he use of
the cycle by persons diseased. Cnnmmed in \(‘IE\ TIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

MAGIC KNIFE—

It works like a charm, and will tickle a boy to death.
Every man, woman, and child should carry one.

Price only 10c. by mail in stamps.

OUR 30c. MAGIC KNIFE

is as sharp as a razor, and will take the place of a pair
of scissors or a knife costing $1. No woman’s work
basket is complete without one. 1t is the cheapest
to buy the 30c. knife as it will last a lifetime.

The two will be mailed for 35c¢. in stmnps.
¥ Agents wanted in every part ofthe world. Address

THE MACIC KNIFE CO.

75 Exchange Place, I’rovidence, R. I,

\J E S S OO!ETOOL%vEE\NES THB:'E:EI-RY

WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

Gearhart’s Family Knitter.

Knits a stocking heeland toe in ten min-
utes. Knits everything required in the
household from homespun or factory,
wool or cotton yarna., Most practical
Lot ol foe markes. A elind ean cne-
i strong, ijurable, Simple,
Nmsm(tlon guaranteed.

¥ Agents Wanted.  For particulars
ample work, address

E. GEARKEART,

4 Stone Streets Clearﬁeld, Pa.

&

TOWERS ano TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns,

for Water Works, Cities, Towns,
and Manufactories.

PLAIN, ALL WOOD TOWERS

ELEVATED TANKS
for Automatic Fire Sprinkler Plants

i

MANUFACTURERS OF A
IRON and =7TEEL TANKS. VR W%
Louisiana Re¢ Cypress Wood Tanks A >\

a Specialty.

W. E. CALDWELL CO.,

219 E. Main Street,
LOUISVILLE KY., U. S. A

W o8

WE ARE BUILDINQ
The Celebrated ————=em

"HORNSBY-AKROYD’

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

NICKEL

AND
ELECTRO-PLATING
Apparatus and Material.

f 2 THE
) Hanson & V: mWAnkle Co.
| B Newark. N,
= 81 LIBERTY ~~[.4\.\‘
=] ") B e ..
7S b 'um AGO.

Original LAWTON Slmplex Printer

| any written or tA pe-wr men
letter, postal card, music,
drawings, etc. No Stenci
ent. colors at one ini-
on. Indispensable if
you want copies. faves its
cost in one day. Absolute-
| 1y clean. No wa'ihm;z Thousands
in use. Get the genuine LLAw” >x.
less. Four sizes, $3 to £10. 33~

LAWTON & (0., 22 Vesey gt:, NEW Y()ul\

Imlt(mmy\ dr

DurabIP—Easny Applied.

I'bis roofing i~ manufactured
trom natural Trinidad asphalt
materials, and will notsdry up
wnd become brittle under ex-
nosure to the weather as coal-
tar roofings do. Send for
free sample of roof 12 years old,
with cir cula'r and price Zist to

ll« o ..
85 Fnllon Street.
New Yorls, U. S. A,

PRIESTMAN SAFETY OIL ENGINE

“ Phenomenally low in cost of operatwn "—B‘ranklm Inst.
NEITHER > S
STEAM
NOR
ENGINEER
Economical, Simp le, Safe, A u-
tomatic. Kor El ectric Light-
g, Pumping, Milling, etc.
PRIESTMAN & COMPANY, Inc.

Front and Tasker Streets,

l’hll'ulelnlun

There is_hardly a USE OF POWER

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

“CHARTER”

is not now ﬂllmf It is also run-
ning Boats, Well Drills, Pumps,
Dynamos, Threshing Machines,
etc Of course it also uses Gas-

A== TS
CHARTER GAS ENGINE CO., P 0. Box 148, Sterllng, 1.

GAS ano GASOLINE

ENCINES.

6 to15H. P.
Suitable for pump.
ing or any work re-

quiring power.
Prices, etc., upon ap-
plicam‘on.

PIERCE ENGINE C0.
17N. 17th 8t., Racine, Wis.

5

GGOTTO”

CAS ano GASOLINE
ENCINES.

}4t0 100 h. p. Can be used in
cities or in country inde-
pendent of gas works
or gas machines.

No Boiler, No Danger,

OVER 15,000 SeLD. No Engineer.

The Otto Gas Engine Wks., Incorp’d, Philadelphia
GASOLINE ENGINES.

146 to 75 horse power. For Propelling Boats of all km(ls \
(‘he(uw\' Fuel, Absolute Safety, No Licensed By

. ple Consfriciion, Thandfids fn Snee
ﬁ'f" l rm

0 lllusf:arul cati
Merion \vnnuo & #9th Street.

e,

SLOBE GAN INE CO..
PHILADELPHTA. PA.

NO 'MORE ROUND SHOULDERS

The Knickerbocker
Brace and Suspender
Combined for Men.
Boys, Women and
Girls. In use through-
out the cxvxhzed
world. 1ple pair
1 post-pmd % Send
chest measure. Illu-
strated circulars free.
Addr. chkerbocker
Brace Co, 337-341
Church St Easton Pa

save your tlme life and home by using the
best fire kmdler that is alwa g's safe, ready
You can light your fire without paper or

and reliable.
kindling wood with our klndler. and 1t w111 never burn

out. Sent prepaid for 25 cent wanted
LOSTER MANUF \("I‘I'RI '\(x L() MPANY,
Box 52, Closter. N..J.

Starrett's Universal Surface Gauge

This gauge has joint at
base allowing spindie |
and scriber to be moved !
back and forth and \
?1 aced in any position ;
fromuprighit tl)horm\n- |
tal, tﬁ re:

P neo, o, 1, Hine No.2,12 mch
No. 3, with two bmudles, 12 and 18 inches
dllustrated Cuatatogue Free.

Tne L s s[drren [;0" Manufacturer of Kine Tools,

P.0.Box13, ATHOL, MASS.
ICE-HOUOSE AND COLD ROOM.—BY

R. G. Hatfield. With directions tor construction. Kour
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
office and from all newsdealers

(,Q TRIOA’
STEREOPTICONS,
i MAGIC lANTERNS &

&PRIVATE USE.

8 icmic foctsiso Lavps @
or ot fn rder&Saqel ahing fc

© 1895 SCIENTIFIC AMERICAN, INC.

ARTIFICIAL
Free Catalog. Geo.R.Fuller,

Box 2150, Rochester, N. Y. LI_M Bs

BINDERS_»

With the Paragon Binder, SCIENTIFIC
AMERICAN can be bound, as received
each week, in book form. Kvery paper
in neat order for reference or future
reading. Binder guaranteed.
?“ Sent., postpaid, ‘20 cents each.

, CHAS, S. BERR

129 Lincoln rlace, BROOKLYN, N.Y

" ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only £3.00 a Year, Including Postage.
Weekly=--52 Numbers a 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
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Rlectricity.Telegrapby, Photography, Archi-
tecture, Agriculture, Hofrticulture, Natural History,
etc. Complete list of 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 'T'hree Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clnbs. - 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 all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway, New York.

Scientitic Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAYN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many cf which are taken from foreign
papers an¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very widerange of contents. It
preserts 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 Envineerinrg, Mining, Ship Building,
Marine Engineering, Photography, Technology., Manu-
ring Indmn ies, Sanitary Yngineering, Agriculture,
Hortiou: Cuecestic Beonowy, Biegraphy. dedi cine,
ete. A vast amount of fresh and valuable information
obtainable in no other publication.

The most important Engineering Works, Mechanisms,
and Manutactures 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, both 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 Broadway, New York.

Ruilding Edition,

THE SCIENTIFIC AMERICAN BUTILDING EDITION is
issued monthly. 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 tine engravings; illustrating the
! most interesting exampies of modern Architectural
Construction and allied subjects.

A special feature is the presentation in each number
of avariety of the latest a1:d best plans for private resi-
! dences, ¢ity and country, including those of very mod-
| erate cost s well ag the more expensive. Drawings in
| perspective and in color are given, together with Floor
>lans. Descriptions, Locations, Estimated Cost, ete.
T'he elegance and cheapness of this magnificent work
have won for it the L.argest Circulation of any
Architectural publication in the world. Sold by all
newsdeaiers. $250 a year. Remit to

MUNN & CO., 361 Broadway, New York.

—_—

9'ing o Tl B B4
- 4 aa
xport Ldition

of the SCIENTIFIC AMERICAN, with which is incor-
porated “L.A 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 thefinest
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 is spoken. THE SCI-
ENTIFIC AMERICAN EXPORT EDITION bas a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. Single copies, 25 cents.

=™ Manufacturers and otnhers who desire to secure
foreign trade may have large and handscmely displayed
announcemenits published in this edition at a very
moderate eost. Rates upon application.

MUNN & CO. Publishevs.
361 Broadway, New

York.

NTlN
MIR!’I Xy OUTFI T

Inksand Type.

GOLDING & CO.,179 Ft, Hill Sq., Boston, Mass.

PRINTING INKS,

The SCIENTIFIC AMERICAN is printed with CHAS,
ENEU JOHNSON & €O.S INK, Tenth and Lombard
Sts., Philadeiphnia, and 47 Rose St., opp. Duane, New York

(mnn"ur-






