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THE NEW CUNARD STEAMERS.

The two new additions to the Cunard fleet of
steamers, plying between New York and Liverpool,
the Campania and the Lucania, are now distinguished
as the largest and finest vessels of their kind in the
world. The Lucania has just completed her first round
voyage and made a great record for speed. Daily
runs of 460, 490, 498, 516, and 533 nautical miles per
day were made.
nautical miles in a day.

The Campania and Lucania are as nearly as possi-
ble twins. They are each 600 feet in length between
perpendiculdrs. Length overall, 620 feet; breadth, 65
feet 8 inches; depth to upper deck, 43 feet; gross ton-
nage, 12,500 tons.

They are each fitted with two sets of the most pow-
ful triple expansion engines that have yet been con-
structed, each set capable, it is believed, of indicating
from 14,000 to 15,000 horse power. These engines are
fitted in two separate engine rooms, there being a di-
viding center line bulkhead between them, fitted with
watertight doors for the necessary purposes of com-
munication. Each set of engines has five inverted
cylinders—two high pressure, one intermediate pres-
sure, and two low pressure cylinders, the two high
pressure being placed tandem wise above the low pres-
sure ones. These are arranged to work on three
cranks, set at an angle of 120 degrees. The high pres-
sure cylinders are each fitted with piston valve, the in-
termediate and low pressure with double piston valves,
all of which are worked by the usual double eccentrics
and link motion valve gear. Steam from the two high
pressure eylinders exhausts into the intermediate one;
which in turn exhausts into the two low pressure cyl-
inders, which have relieved slide valves, expansion tak-
ing place in three stages.

Steam for the main engines is generated in twelve
large double-ended boilers, each having eight corru-
gated furnaces. The boilers are arranged in two
groups of six, each group self-contained in water-tight
compartments, and having a common funnel of the
unprecedented diameter of 21 feet. The two funnels,
it may be added, are from their lowest section 120 feet
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comfort, of the first class hotel. No expense has
been spared to give the portion of the vessel devoted
to the saloon passengers the utmost elegance. High
prices are charged for passage on these flying palaces
of the ocean; nor is this to be wondered at, as the
running expenses are enormous. Each ship burns
about 500 tons of coal per day, in ninety-six furnaces,
and to keep them a-going requires a small army of
stokers.

—— P —

MUSHROOM POISONING,

Within the last few weeks several very serious cases
of mushroom poisoning have been chronicled by the
daily press. In the literature of the subject of mush-
rooms there may be found a most vivid description of
the agonies endured by one who was nearly killed by
mushroom poisoning. There isevery reason to believe
that thesufferingsof some (if not all) of the unfortunate
victims referred to were very great,independent of the
fatal results. Itisa very common practice to distin-
guish between mushrooms and toadstools, the latter
name indicating presumably any kind of fungus of
the mushroom shape, other than the ordinary edible
one. Another popular practice is to assume the val-
idity of some simple test, independent of eating it, to
determine the edibility of a fungus. Both these ideas
are quite wrung. No distinction between mushroom
and toadstool is admissible, and the mushroom gath-
erer of this vicinity confining his harvest to the field
mushroom, or Agaricus campestris, often passes over
other mushrooms which are perfectly edible but of
whose innocuousness he has no assurance.

The mushrooms proper are classified largely by the
nature of the under surface of the head. In the

w03 | Agaricus division this partis filled by radial plates,

familiar to us all in the ordinary mushroom. In other
divisions this part has a different structure. The
number of varieties is very great and the number of
edible varieties is also far greater than usually sup-
posed. The assumption that there is a universal and
simple test other than eating for mushrooms is an
error. One of our leading chemists, a great lover of
mushrooms, adopted the following test for mushrooms :

usu To determine whether an untried fungus was edible he
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I would cook and eat a piece the size of a silver dime ; if

this produced no effect, he would prepare and eat a
piece as large as a silver dollar; if this produced no
effect, he would consider that fungus a safe one. The
fact of the case is that the only way to know whether
a fungus is edible or not is to distinguish it by its ap-
pearance ; in other words, to know it when seen.

One of the troubles incident to the determination of
the edible species is that in the Agaricus division, char-
acterized by the radial plates formed in the under sur-
face of the head, some of the most poisonous species fall.

Hence this identification by the radial plates in it-
self is of practically no value and might lead to dan-
gerous results. One system of testing'consists in ascer-
taining if the suspected fungus will discolor a silver
spoon ; this test is absolutely without value. It is
also probable that any chemical test which may be de-
vised for determining the presence of the poisonous
alkaloid will yield in simplicity and in directness to
the simple identification of the species found.

In different parts of the world different mushrooms
are selected for eating, varying greatly in flavor and
otherqualities. Here the field mushroowmn seems most
in demand, as only a few experts ever go outside of the
one individual species. The moral of the whole mat-
ter is that in gathering mushrooms care should be
taken and absolutely no doubt should be allowed to
exist as to the identity of the species collected. Ex-
perience not only proves the danger incident to mush-
room gathering, but it also shows the perfect ease with
which the proper fungus can be identified even by

children.
———— o ——————————————

HEALTH RULES IN SIX WORDS,
Strict temperance.
Correct diet.
Systematic exercise.

—t-O-
-0

AUTOMATIC SAFETY APPLIANCES RECENTLY
INTRODUCED ON A NEW YORK RAILROAD,

I note with interest what you say in the current
number of the SCIENTIFIC AMERICAN about railroad
signals, having given much attention to the subject
and written a great deal upon it. It seems to me that
the very features which you demand in a perfect system
are now working in one recently put in by one of the
most conservative and best managed railroads in the
country, where it crosses the Western New York &
Pennsylvania in the outskirts of Buffalo. I lately ex-
amined this, in company with the chief engineers of
two roads, and my two companions were loud in their
praises of it. The transmitting power is compressed air
at about fifteen pounds pressure, and the mechanism
in the hands of the towerman is a single lever, requir-
ing a force of ten pounds to throw it. When thislever
is upright, the distance semaphores at 1,000 feet and
the home ones at 500 are at danger in all four direc-
tions, and a double-jointed shoe is raised six inches in
the center of the track opposite the home semaphore.
If the engineer passes the home semaphore when at
danger this shoe strikes a lever hinged to the forward
truck frame of the locomotive, which in turn opens a
cock in the air pipe, setting the brakes on the train. A
hundred feet inside the home signal is a derailing point,
which the locomotive would take if, by any failure of
the air brakes, it reached thatplace. By throwing the
lever in the tower to the right, the air brake shoe and
semaphores fell and the derailing pcint closed on one
line, but on the other remained as they were. The
train on the open line advanced a few feet beyond the
home signal, when the tread of the wheels pressed
down a detector bar on the outside of the rail, which
through pneumatic pressure locked the mechanism in
the tower, so that while the signalman could bring his
lever back to the upright position, thus setting the
danger signals behind the train to prevent a rear end
collision, he could move it no further, and it was abso-
lutely impossible to open the other road to a train until
after the one to which tke crossing had been given had
been cleared.

The air is conveyed in pipes, and there is a small
cylinder, with plunger and piston, at each point where
its force is to be exerted. The strong feature of this
system is that when one road is closed the other is ab-
solutely and effectually closed mechanically, and be-
yond the efforts of an excited or careless towerman to
open it. The system is applicable to the approach of
drawbridges and to the “blocking ” of roads, in the
latter case the train mechanically raising the danger
signal behind it, which would be mechanically released
only when the train had left the block; also to the
working of switches. The interlocking feature ap-
pears to be positive. 8. D. LEE.

Rochester, N. Y.
—_———— - —

For what is the greatest amount of lumber used ?
Nine people out of ten will say for houses and build-
ings. It is doubtful if 85 per cent of the lumber out-
put goes into buildings. The railroads, farmers, and
miscellaneous purposes take about 40 per cent, and the
other 20 per cent goes into boxes. The estimate is
made, says the Southern Lumberman,on the judg-
ment of some of the oldest and best informed lumber-
men in the country.
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Marine Exhibits in the Palace of Transportation.—
Entering the Transportation Palace by the * Golden
Door,” the first object that attracts attentionis alarge
model of the Santa Maria, the arrival of which on our
shores in 1492 is being celebrated by this great Fair.
The larger reproduction of Columbus’ vessel that
sailed across the ocean to take partin the celebration
is moored in the South Inlet, near the Convent of
La Rabida, where crowds of people visit her daily.
‘We have already published a cut of this quaint struec-
ture and the vessel.

Just beyond this model is Grace Darling’s boat, in
which she rescued so many shipwrecked people. Turn-
ing from this exhibit, so suggestive of admiration of
courage and thankfulness for lives saved, we come
upon one that prompts only sorrowful thoughts. We
refer to a large model of the Victoria, which was so
needlessly wrecked, carrying down with her many
brave men. The sad catastrophe made this model

doubly interesting, and it'was constantly surrounded sail, and for a rudder there is only a paddle.

by visitors, many of whom expressed sympathy for
the families of those who were lost. The model is per-
fect in every detail, even to the screen
for protecting the hull from torpedoes,
and a little placard marks the spot where
the vessel was struck by the Camper-
down. Armstrong, Mitchell & Co., of
Newecastle-on-Tyne, are the owners of
this and many other interesting models,
among which is one of the Spanish
cruiser Reina Regente, one of the vessels
gsent to participate in the naval review
at New York last spring. The active
part taken by English and Scotch firms
in the construction of the navies of the
world is demonstrated by the numerous
- models of war vessels belonging to differ-
ent nations, econtained in the British sec-
tion.

An excellent opportunity is also offered
for the study of the evolution of the
transatlantic steamer. The Cunard Line,
for instance, shows models of many of
its vessels, beginning . with its pioneer
side wheeler, Britannia, which was built
in 1840, and was probably considered a
marvel at that time, for it was 207 feet
long, its gross tonnage is 2,050, and its
engines developed 403 horse power.
These figures seem very small when com-
pared with the dimensions of the beau-
tiful new twin screw propellers the Cam-
pania and the Lucania, which have been completed this
year and are now making such fine records in actual
service. The length of these vessels is 620 feet, their
displacement 18,000 tons, and their horse power
80,000:

The German section contains other interesting
models of transatlantic steamers, among which are
those of the Kaiser Wilhelm (length 449 feet, tonnage
8,675, horse power 6,400), of the North German Lloyds
Line, and the Furst Bismarck (length 502 feet, horse
power 14,000) and the Augusta Victoria, of the Ham-
burg-American Packet Company. The names of these
steamers are so familiar that it seemslike beingamong
old friends when we are surrounded by the models.

Messrs. Laird Bros., of Birkenhead, England, had
an interesting exhibit consisting of a long glass case
filled with tiny models of vessels made by them, and
so arranged as to give a chronological record of differ-
ent types from 1830 to the present time.

An exhibit which is very interesting in a different
way is that of Thomas Cook & Son, of London, the
firm whose name is so well known to tourists in all
parts of the world. They exhibit models illustrative
of modes of travel used at different periods, the oldest
being models of funeral boats, each containing several
figures, that were found in tombs in Eeypt. Some of
these are said to be 4,000 years old. There are also
models of Venetian gondolas and of modern excursion
steamers used on the Nile. It is interesting to note
the difference between them and the vessels generally
used for the same purpose in this country. They are
fitted to accommodate from 10 to 78 saloon passengers.
They are appropriately named for ancient Egyptian
rulers and gods, one being called Rameses the Great
and another Hathor. But the most striking object in
this pavilion is a fine model of the Temple of Edfou,
which is perfect in every detail. Interest in this model
is enhanced by the explanations of its various courts

and  passages given, in perfect English, by a real
Egyptian. After Mohammed had finished his little
lecture he produced coins, both ancient and modern,
from pockets hidden in different parts of his volumin-
ous garments (the concealed pockets of the ‘‘ Heathen
Chinee” are not worthy of mention with those of
Mohammed), which he is very ready to exchange for
United States coin, in spite of the uncertainty of the
fate of the Sherman bill. He vouched for the authen-
ticity of the ancient coins by saying that he was from
Luxorhimself and knew the excavations well;in fact,
he gave us to understand that he was the best guide
of the Nile country, to which he expects to return
after the closé of the Exposition.

Not far from this pavilion is a model of the yacht
Livadia, built for the Czar of Russia, which, when
afloat, must be a very odd-looking ecraft, for it is so
broad as to give the impression of being round. Its
bottom is flat and is provided with (three ridges, that
seem to be equivalent to three keels, one in the middle
and one on each side. It has three screws and three
smoke stacks, the latter being arranged side by side
instead of one in front of the other.

A visit to the Japanese section shows that this little
country is doing her best to keep abreast of the rest
of the world in the construction of war vessels as well
as in other branches of industry.

In the Brazilian section there is an odd boat built
of logs, bound together after the fashion of a raft,
but the logs are sharpened at the ends so. as to give

some shape to the bow and stern. On this is built a
little hut with a thatched roof. It carries a good sized
Near
itis a dugout that is capable of carrying over 4,500
1b. of sugar and twelve or more passengers. It can

STEAM LOCOMOTIVE VS. ELECTRICAL LOCOMOTIVE—A TUG OF WAR.

be rowed or sailed, and in either case is managed by
one man,

Althoughi seems as if there were models enough on
the main floor to represent every variety of vessel
that was ever made, there are still more in the gal-
lery; besides full sized Indian canoes and dugouts,
modern sculling skiffs, and beautiful gondolas. The
latter are very richly finished, although they are, of
course, entirely black, this being required by the law
that was passed to prevent the ostentatious display
that formerly produced such a contrast between the
gondolas of therich and thepoor. Inthegallery there
are many little toy-like models of devices used in Asia
and Africa. One of the crudest of these resembles an
immense gourd across which the boatman, if the term
may be allowed, throws himself face downward, his
arms extending beyond it so that he can propel him-
self by means of a paddle which he holds in his
hand.

These are a few of the exhibits contained in the great
Transportation building, a thorough examination of
which would require days.

Some State Exhibits of Minerals.—In the Palace
of Mining in the center of the main aisle is a shaft
of anthracite coal fifty-four feet high, representing a
columnar section of the mammoth coal vein in the
mines of the Lehigh Valley Coal Company, and near
it is a monument of cubes, each block illustrating a
product of the mines of the United States for one
second of time as estimated from the records of the
United States Geological Survey. The base of the
monument is bituminous coal. Then cone anthracite
coal, limestone, natural gas in its coal equivalent,
petroleum, iron ore, granite, salt, and so on, descend-
ing down the list wntil precious stones are reached,
this cube being very minute. The Pennsylvania ex-
hibit is particularly complete in its display of coal,
both anthracite and bituminous, and petroleum. The
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West Virginia exhibit contains a fine display of
bituminous and semi-bituminous coal, coke, iron
ores, building stones, petroleum, both crude and man-
ufactured products, and salt.

In the New York exhibit is an obelisk made up .of
the geological formations occurring in this State from
the Archzan to the Trias, the four sides of the
obelisk representing the four points of the. compass,
showing the occurrences of the several formations in
the respective quarters of the State. The exhibit
comprises petroleum, magnetite, red and brown hem-
atites and other iron ores, paint minerals, a complete
line of building stones, lime, cement, commercial
clays and clay manufactures, saltand mineral waters.

The facade of the Kentucky section is an arch of
cannel coal, while the floor of the entire section is
covered with tiles manufactured in this State. The
exhibit comprises chiefly clays, fire and other bricks,
terra cotta and other manufactures of clay, building
stones, coke, coal from several veins, and many speci-
mens of iron ores.

The facade of the Ohio exhibit is built of brick
and sandstone, carrying a large display of glass,
cements and clays. The floor of the section is cov-
ered with artistic tiles manufactured in Ohio. The
conspicuous feature of this exhibit is a miniature salt
plant, showing how salt is evaporated, dried, ground
and packed. Another particularly attractive exhibit
is a reproduction in miniature of a Lima oil well
from which crude petroleum is pumped. Ohio also
shows some fine samples of iron ore, pig iron and coal.
One large block of coal, weighing fourteen tons, shows
a section of a vein in the Hocking Valley which is 15
feet 8 inches in thickness.

Indiana’s display is mostly of bituminous coal. There
are also samples of coal dust worked up
into balls the size of an egg by the use
of agglutinizing substances. Petroleum,
both crude and refined, commercial clays,
building materials, ornamental and fire-
proofing terra cotta, and cannel coal
complete the exhibit.

In the Michigan exhibit alarge share of
the space is devoted to the iron and cop-
per mining industries of this State. There
are immense blocks of native copper and
piles of 'ingot copper, copper bars and
cakes, reels of copper wire and rolls of
sheet copper, while in one of the cases are
shown many copper tools, relics of abori-
ginal copper workers.

The Cleveland Cliffs Iron Company ex-
hibits a model of a cross section of the
Cliffs’ shaft mine, constructed on a scale
of a quarter of an inch to the foot. The
surface of this model is covered with the
actual material represented, which has
been granulated and cemented in place.
The various shafts and levels are shown,
and the method of timbering.

The Iowa State exhibit presents the
‘“Black Diamond Hollow,” representing
a section of a coal mine level, with a
miner at work with his pick upon the
seam, with lumps of coal scattered about
and the mine car in the foreground, nearly loaded with
blocks of coal. All the tools used in coal mining are
shown. There is a grotto filled with fine specimens of
crystalline formations from caves in various parts of
Iowa.

Several propositions have been made looking toward
keeping the Exposition open later than October 30,
but it is doubtful if such a venture will be entirely
satisfactory to visitors, as many exhibitors are de-
termined to pack up and get away immediately after
the legal time of closing, which is October 30. The
buildings themselves are anticipating the closing day,
as the plastering is cracking off in places and the staff
work is generally stained and in some places broken;
not enough as yet, however, to seriously affect
the appearance of the buildings. The foundations
of some of the buildings have settled consider-
ably. This is especially true of the Horticultural
building.

Saturday, September 16, was Railroad day, and an
interesting programme was prepared to entertain the
publie, but nothing seemed of so much consequence to
the public as the ‘ tug of war ” between a steam loco-
motive and an electric locomotive.

The steam locomotive was No. 10, that has been
inservice on the Baltimore and Ohio Railroad for some
fifteen years. It has 16x24 cylinders, uses steam at
140 pounds pressure, and weighs on the drivers about
35 tons, while the tender gives an additional weight
of about eight tons. The electric locomotive is one
recently built by the General Electric Company and
has thirty tons on the wheels. Its motor capacity is
250 horse power. This"locomotive was designed to
operate on an overhead trolley, but as none was at
hand, temporary cables connected the motors to the
Exposition 500 volt circuit. The  steam locomotive
easily drew the electric locomotive all over the track.
The two engines were fastened together by a heavy
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wire cable twenty feet long. We give a rough sketch
of the contest; the electric locomotive is at the right,
the steam locomotive at the left.

The Columbus caravels have been officially turned
over to the United States government by representa-
tives of Spain and have been formally accepted. They
have been towed into the South Canal beyond the
reach of possible damage by the waves of Lake Michi-
gan and will remain there until the Exposition closes.
The Spanish sailors who have been in chargehavere-

ST 1
THE WORLD'S COLUMBIAN EXPQ§ITION—THE SINTZ
COMPANY'S EXHIBIT.

turned to Spain, and sailors from the United States
navy arenow on board.

-
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FINE WATCH TOOLS AND MACHINERY.

The exhibit at the World’s Fair of the Faneuil Watch
Tool Co., illustrated. herewith, occupies a space of
15 X 20 ft. in Machinery Hall annex, and is shown in
two cases of ebony and plate glass which present a fine
appearance. The principal feature of the exhibit is
the No. 4 Rivett bench lathe, which has a swing of 8
in., length of bed 36 in. and a distance between the
centers of 18 in.  Four of these lathes areshown. - This
lathe is used by first-class tool makers and in building
fine machinery, and the great feature of the lathe is
the many valuable patent attachments. The lathe
can be converted into a milling machine in a minute’s
time, and the quill and the headstock both take the
same size chuck. The case contains fifty different
shaped cutters—round, oval, and all kinds of irregular
shapes made on this machine. The lathes are arranged
in the case to show the different attachments in posi-
tion for work. One shows the patent slide rest, the
rigidity of the tool holder of which makes this tool so
valuable, another lathe shows the turret attachment,
a third the milling attachment, and a fourth the
grinding attachment.

‘With this lathe is used the self-centering split chucks,
a set of which comprises all the sizes from 5 in. to 4 in.
by 64ths. Two of the No. 3 lathes are shown, of which
may be said all that has been said of the No. 4, except
in regard to its capacity, which is smaller than the
No. 4. Thirteen of the watch maker’s lathes are shown,
each arranged to show some different attachment in
position for work.

The Rivett lathes, asis well known, stand in the
front rank of appliances for executing all kinds of
fine, nice work, being especially adapted to satisfy the
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wants of fine tool makers, model makers, electricians
and watch tool makers. An illustrated catalogue,
which will be sent on application, shows the lathe
with itsdifferent attachments and a variety of samples
of the work done therewith. The office of the com-
pany is at No. 474 Washington Street, Boston.

A GAS ENGINE EXHIBIT AT THE FAIR.

The exhibit at the World’s Columbian Exposition of
the Sintz Gas Engine Company, of Grand Rapids,
Mich., comprising a small boat with
a special adaptation therefor of
their well known gas and gasoline
engines, attracts not a little atten-
tion. Their marine engine, shown
in a separate view, is the same as
the stationary engine made by the
firm, except that it has but one
small flywheel and has a different
base, to suit the foundation in boat.
It also has anattachment for chang-
ing speed of engine while running.
The propeller wheel is of a new de-
sign, and in smaller sizes has only
two blades. The blades are reversi-
ble, and the wheel can be made a
right or left hand screw while the
boat is running, the pitch of the
blades being regulated as desired.
The engine makes its own gas from
gasoline, as it is used, no boiler, coal,
wood, or water being required, ex-
cept the small amount of water in
the jacket of the outside cylinder.
The explosive charge is ignited from
a small electric battery, obviating
the possibility of accidental explo-
sion of the gasoline, and it is said
that the expense of running the en-
gine does not exceed the cost of
three-fourths of a pint of common gasoline per
hour for each horse power. The engine has all
the necessary appliances for working automati-
cally, the governor regulating the charge of oil or
gas, and thus controlling the speed.

—_—  ——tr—
Compression of Steel Ingots by Centrifugal
Force,

At the Nykroppa Iron Works, in Sweden, a
method of consolidating steel ingots, by subjecting
the freshly filled mould to pressure developed by
centrifugal aetion, has ‘been introduced by the
manager, Mr. L. Sebenius.

The apparatus consists of an uprightshaft in
the center of a cylindrical casting pit, carrying a
frame of four arms, to each of which is articulated
a platform suppbrting four ingot moulds. While
the shaft is at rest the moulds are upright, and -
are filled in the usual way ; but when it is set in
rapid rotation they fly up into the horizontal po-
sition, and a pressure in the direction of the length
of the ingot is developed equal to thirty times
that due to the column of liquid metal in the
mould, which drives the gases out, and produces
a perfect solid casting. Uniformity of composi-
tion is also induced, as, on account of the rapid cool-
ing, liguation is preveuntec!. The process, which has
now been in use about two years, has been applied to
both the Bessemer converter and to the open-hearth
furnace. The ingots are free from external defects,
and the loss by defective ends has been diminished
40 per cent, the metal being so compact as to
bear rolling to finished sizes without the use of
the cogging mill. The cost of the apparatus is about
£400 for a three-ton charge and £800 for a ten-ton
charge.

The circumference described by the bottom of the
moulds, when spun
up into the horizon-
tal position, is about
67 feet, correspond-
ing to the working
speed adopted of 125
revolutions, to a ve-
locity of nearly 10,000
feet per minute. The
pressure on the
mould, taken at
thirty times the pres-
sure on the ingots,
will be about 150 feet
of iron, or from 500
pounds to 600 pounds
per square inch. In
the form of the ap-
paratus intended for
smaller ingots, the
moulds are arranged
in_an inclined posi-
tion, and radially to
a central fixed verti-
cal feeding tube up-
on a turntable,which

GAS ENGINE
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is setin rotation after filling, or the latter operation
may be performed while the table is actually in
motion. ’

There is a modification of the apparatus, in which
the rotating table, being smaller in diameter thanthat
previously adopted, can be driven at a higher speed,
up to 200 revolutions per minute. There are eight piv-
oted moulds, each divided by internal walls, so as to
give nine small ingots, suitable for wire billets or thin
sheets. By means of a central annular funnel, lined
with refractory inaterial, and provided with eight feed-
ing spouts, or one for each group of moulds, the whole
number of 72 ingots are cast by a single pouring from
the ladle, which contains from four to six tons of steel.

o
@

Difficulties of Railway Development in China.

A curious example of the difficulties of railway con-
struction in China is afforded by the conduct of the
Tartar general of Moukden, the capital of Manchuria,
in counection with the surveying work for the railway
from Kirin, another large Manchurian town, to New-
chwang, the seaport of the province. It was proposed
to make a junction on this line for Moukden at a
place called Lanpien, a short distance outside the city ;
but the general got a number of geomancers to
investigate the effect of this selection upon Moukden.
These sages reported that the vertebre of the dragon
which encircles the holy city of Moukden would be
broken by driving the long nails of the railway sleepers
into them, and accordingly the general vetoed the
decision of the engineers, and directed them to carry
therailway in a straight line fromm Kirin to Newchwang
without approaching Moukden at all. This was, no
doubt, much shorter; but the engineers objected that
the country which the line would cross by this route
was a low and marshy tract of land, liable to floods
during the wet season, and also that it was sparsely
populated, so that no traffic would be got. By the
route which had been decided upon, the line, though
longer, would pass through thickly populated country

THE SINTZ MARINE ENGINE.

and on high and level ground. The engineers reported
the matter to Li Hung Chang, who wrote commending
the Tartar general for his anxiety for the geomantic
influences of the ancestral home of the reigning dynasty,
but adding, as his candid opinion, that these influences
would be improved by the junction rather than other-
wise. However, the viceroy said, as the general had
vetoed the decision of the engineers, the matter must
be laid before the Emperor and the works stopped
until his Majesty’s decision was known. This seriously
alarmed the general, who promptly wrote asking that
the works should go on, and in the meantime he
would think about it. A place a few hundred yards
from the former site was chosen, and the geomancers
declared that this would not affect the dragon's
pulse, whereupon the general wrote to the viceroy
that he was now satisfied, and that he trusted no
report would be made to the Emperor of the delay.

Origin of Atmospheric Oxygen.

Dr. T. L. Phipson, who has devoted a considerable
amount of attention ‘to problems concerning the con-
stitution of the atmosphere, is led to the conclusion
that the original atmosphere of the globe consisted of
nitrogen alone, and that the oxygen now present is the
product of vegetable life. In a paper in the Chemical
News he states that minute microscopic plants (Profo-
coccus pluvialis and P. palustris) can be easily trans-
formed into manufacturers of oxygen gas. As the re-
sult of experiments, some of which-we recently referred
to (see ante, p. 83), he concludes that plants absorb car-
bonic acid by the roots and secrete oxygen by the
leaves, from which it is subsequently given off. - Into-
the primitive atmosphere of nitrogen, the early vege-
tation would thus pour oxygen during countless
years until its composition became practically what it

now is.
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A SNOW AND ICE VELOCIPEDE,
A machine resembling an ordinary safety bicycle,
and driven in the same way, but which is adapted for
use on either snow or ice, is shown in the engraving
and has been patented by Mr. Jonas Schmid, of No.
607 East Sixth Street, Erie, Pa. The frame is prefera-
ly tubular, for the sake of lightness, and its rear end
terminates in an axle on which are pivoted bearing
blocks secured to the top of a runner aligning with the

SCHMID'S SNOW AND ICE VELOCIPEDE.

driving wheel. On the front end of the frame, in a
ball bearing, is a sleeve through which extends the
steering post, at the lower end of which is a curved
runner, its shape enabling it to be easily turned in
steering. The driving wheel has a thin steel rim with
projecting. teeth to get a good grip in the snow or ice,
and is driven by a sprocket chain from the crank
shaft. Extending upward from both members of the
fork in which the wheel is journaled, are posts con-
nected by a stiff flat spring with the frame, the spring
being clasped near its center by pins on a depending
link pivoted to a lever fulerumed on the back part of
the frame, at a point lower down, the forward end of
this lever being held at the desired height by a rack
bar, whereby the spring is raised or lowered to tilt the
frame of the driving wheel and thus regulate the
height of the wheel in relation to the rest of the ma-
chine. The saddle is carried by an arrangement simi-
lar to that in use on the ordinary safety bicycle. When
the machine is to be used on ice, skates, as shown at
the bottom of the picture, are attached to the front
and rear runners, the skates being held in firm posi-
tion upon the runners by lugs, flanges and thumb
screws, while the construction admits of their ready
attachment or removal. The machine may be very
easily and rapidly driven and perfectly controlled.

-
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A WORLD'S FAIR EXHIBIT OF
MACHINERY, ETC.
The display of tinsmiths’ tools and machines in the
exhibit of the Peck, Stow & Wilcox Co., in Machinery
Hall, contains a large variety of goods of the highest
grade of excellence, the most of which have long had
an enviable reputation, not only in the United States,
but in many foreign markets. Prominently shown in
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'the exhibit is a large eight-foot squaring machine and
a hemming or binding machine for making map
binders. The firm make a large line of shears, up to
heavy power shears for cutting or shearing heavy
metal, and including shears having irregular shaped
blades for cutting any desired shape, such as elbow
sections, corset steels, saw blades, etc., these blades to
be used with either foot or power shears. Other shears
-are especially adapted for cutting corrugated metal,
the blades fitting the corrugation and blades of differ-
ent sizes fitting the same shears, these shears being
especially desirable for cornice makers, roofers, ete.
These shears all have the most recent improvements,
are made of the best material and show first-class
workmanship throughout. Hand shears, nippers,
punches, chisels, grooving tools, tinners’ stakes, ham-
mers, roofing tongs, seamers, soldering coppers and
numberless other tools contribute to make a display
which for extent and variety has few equals. The firm
also make a large line of house furnishing goods, and
their name stamped upon an article is in every case a
guarantee of its sterling worth. Their main store and
office is at No. 27 Chambers Street, New York City.

Cuts Metals,

Steam

may cut through metal plates. He cites an example
in which metal exposed to the escaping vapor from a
steam pipe at a pressure of seven atmospheres, 105
pounds, was found to be channeled and striated ; the
marks being similar to those made by a saw or a file.
A valve on a steam pipe and the seating of a safety
valve may be attacked in the same way. Allgroovings

in metal attributable to this cause are polished as if by
emery. This observation
points to the remarkable
conclusion that, given suf-
ficiently high pressure and
rapid motion, gaseous bo-
dies can polish and striate
in a way generally sup-
posed to be confined to the
action of solid bodies. This,
indeed, is in conformity
with the general results of
advanced physical re-
search, which show that
under sufficient pressure,
hard and solid bodies can
be made to act as liquids;
while soft and even gas-
eous bodieg, if endowed
with sufficient force and
speed, act like solids.

Inventor of the Screw
Propeller,

M. Daubree points out that leakage from steam pipes:
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thorities to forbid any furtherexperiments of the kind,
and the inventor had to continue as an employe of the
forestry department of the government on a salary of
£70a year. That his great achievement should have
been unrecognized and unrewarded during his lifetime
is, perhaps, the best of all reasons why the present op-
portunity should be taken to do honer to his name,
and to perpetuate his memory inan effective manner.”

KNITTING MACHINES OPERATED BY ELECTRICITY
AT THE FAIR.

One of the most attractive displays of the Exposition,
to any one having even but a slight acquaintance
with the extent and variety of the textile industries
of this country, is that of Messrs. Scott & Williams,
builders of knitting machinery, whose main office and
works are at No. 2079 East Cumberland Street, Phil-
adelphia. The exhibit is in section 29 Machinery
Hall, where a complete outfit of their machines for
making knitted fabrics is shown, all in full opera-
tion, run by electric power. Here may be seen a rib
border machine making rib tails, drawer bottoms
and cuffs; a ribbed underwear machine making
ladies’ plain or shaped rib vests, with plain or royal
rib stitch—the machine being also used for making
union suits; a two-feed sleever for making long or
short sleeves, or rib tops for half hose ; a single-feed
welter which makes tops for half hose and legs for hose
with welt and slack course, etc. An automatic splic-
ing attachment for the last mentioned machine re-
enforces the knees of long hose by automatically
knitting in an extra or re-enforcing thread half way
round the stocking. There is a fancy ribber for mak-
ing fancy stitch for hosiery, caps, or any similar class
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In referring to the recent
celebration in Austria on
the centenary of the birth
of Joseph Ressel, inventor
of the screw propeller, who died in poverty and neglect
in an inn at Laibach in 1857, the Shipping World, of
London, says:

‘“His claim to priority in the invention of the screw
propeller was disputed in England and elsewhere, but
seems now to be well established, the various docu-
mentary proofs having just been published, together
with invectives against his ‘stupid countrymen’ and
the ‘heartless foreigner who snatched the honor and
the glory from him, to whom both were legitimately
due.” Ressel de-
seribed his idea
of using the Ar-
chimedean screw
for the propulsion
of ships as early
as 1812, It was
not until 1829,
when his former
patents had all
lapsed for want of
money to renew
them, that he suc-
ceeded in interest-
ing a Trieste mer-
chant, named
Fontana, in his
invention. A
small steamer, the
Cidetta, fitted
with the first
screw, left Trieste
harbor in that
year, and proved
manageablein
every respect for
the first five min-
utes, when, unfor-
tunately, one of
the pipes burst.

for the Trieste au-
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This was enough

7
KNITTING MACHINERY.

of work, and an ingenious bar stitch or pillar oar

machine for finishing the edges of ladies’ vests and

children’s underwear. A delicate silk ribbon is fed

to and automatically inserted into the bar stitch finish .
made on the machine and attached to the garment.

This machine is used for attaching any variety or formn

of lace or edging, and inserting a ribbon at the same

time. A chain machine makes eleven strands or:
chains for use on this bar stitch machine, the chain

being crocheted or looped bLy an ingenious mechan- -
ism from yarn or thread. There is also a machine

styled the looper, for closing the toes of stockings pre-

viously knitted on another machine. The exhibit re-

ceives the marked attention of practical men in the

business, and is acknowledged to be one of the most

complete and meritorious of the displays illustrative

of the textile manufacture.

~—

The Age of Maturity.

Statistics are said to show that. young men do not,
on the average, attain full physical maturity until they
arrive at the age of twenty-eight years. Professor
Scheiller, of Harvard, asserts, as the result of his ob-
servations, that young men do not attain the full
measure of their mental faculties before twenty-five
years of age. A shrewd observer has said that ‘‘most
men are boys until they are thirty, and little boys
until they are twenty-five,” and this accords with the
standard of manhood which was fixed at thirty among
the ancient Hebrews and other races.

-4+

THE costliest mile of railroad is a mile measured on
the steel portion of the Forth bridge. The length of
this portion is a mile and twenty yards, and the cost of
it was considerably over $10,000,000. The most expen-
sive railway system in the world is the ** Imner Circle ”
line of London, which cost, including the purchase of
land, from $3,000,000 to $5,000,000 per -mile. The last
constructed mile, between the Mansion House and
Aldgate, cost -altogether, including ‘‘compensations,”-
nearly $10,000,000. '
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Tests of Holtzer Shot,

The initial test of Holtzer armor-piercingshot manu-
factured in the United States was made September 5
at Sandy Hook proving grounds. Two of the projee-
tiles were fired at9 inch armor plates. The Holtzer
shot is the invention of M. Edouard O. Brustlin and
the name Holtzer is derived from the name of the
makers. The Midvale Steel Company, of Philadelphia,
have obtained the exclusive right to manufacture the
new projectile in the two Americas. The projectiles
tested were 8 inches in diameter, 282 inches long, and
weighed 300 pounds. The shot was fired from an 8 inch
sea coast defense rifle, the armor plate being a nickel,
oil tempered, and annealed steel plate, 8 feet 4 inches
long and 6 feet wide. The plate was made by the
Bethlehem Company. The approved charge was 100
pounds of brown prismatic powder, as this was found
to produce the required velocity of 1,625 feet a
second.

The first shot fired passed through the 9 inches of
steel, 36 inches of oaken backing, and buried itself in
the sand. The perforation in the plate somewhat re-
sembled that made by an auger. Owing to the strain,
some of the edges curled upward and outward and
showed a blue tinge, which denoted that the force of
impact had heated the plate to 600° F. There were
no cracks radiating from the perforation, and the plate
was regarded by the officers in charge as highly suc-
cessful. The second shot developed the same chamber
pressure as the first, 23,460 pounds to the inch, and the
penetration was equally good. The workman found
the second shot, and when measured it only showed a
difference of five-thousandths of an inch in diameter
and two-thousandths of an inch shorter. The sharp
point was not blunted, and the shot could almost have
been fired again if the rifling band of copper had not
been injured. The test was considered highly success-
ful, and a third shot was not fired. A series of lots of
8 and 10 inch shot will be submitted later on.

THE VIGILANT TO CONTEST THE INTERNATIONAL
YACHT RACE.

The yacht selected to defend the America’s cup
against Lord Dunraven’s Valkyrie is shown in the
illustration as she appeared when crossing the line at
the close of the last of the trial races, September 11.
The Vigilant is of the deep centerboard type, and was
built at Bristol, R. I, by the Herreshoffs. Her length
over all is 124 feet, water line 8612 feet, beam 26 feet,
and draught 14 feet. Her displacement is about 140
tons. While her framework is of steel, the plating on
her from the sheer strake down is ‘'of Tobin bronze.
The rivets are also of bronze. Her bottom is, there-
fore, very smooth. The surface is kept free from
barnacles and weeds, and is capable of acquiring a
very high polish. The Vigilant is widest at the deck.
On the ways she appears to be a boat with a great
depth of keel, an easy bilge, a shoal body and a small
displacement considering her dimensions She has an
immense spread of canvas. According to the official
measurement, her boom was 100 feet long ; gaff, 5476
feet ; mast to jib stay, 7485 feet ; mast to jib topsail
stay, 7590 feet ; length of spinnaker boom, 74'62 feet ;
perpendicular hoist for determining
sail area, 12228 feet ; length of top-
" mast, 5688 feet.

The British yacht Valkyrie,
which is to sail against the Vigi-
lant, arrived at New York Septem-
ber 22, after the rather long voyage
of thirty days from Southampton,
England. The Valkyrie was de
signed by Mr. G. L. Watson.

She has a long, well shaped body,
and looks to be a thorough racer.
Her construction shows a radical
departure from all English prece-
dents. Her spar and sail plan are
unlike anything before attempted
by English designers. Her esti-
mated dimensions are: Length over

A TOY CANNON,

Letustake a glass tube three millimeters in diameter
and about ten centimeters in length, and let us close
one of its extremities with a little sealing wax. This
will constitute our cannon.

On another hand, let us cut out from a sheet of cork
a piece two centimeters square in which we shall form
an aperture through which will pass our glass tube,
the open extremity in front. Let us fasten this piece
by means of pins to the extremity of two strips of cork
cut into the shape of stocks, cheeks, and trail. Finally,
by means of pins let us fix to the sides of the front
square piece of cork two disks cut out of cardboard or

TOY CANNON.

sheet cork. Here we have our gun mounted upon its
carriage. Itnow remains for usto procure the priming,
load, wadding, and projectile. This willnot take long,
for we shall find the whole united in an object easily
obtained, viz., a simple wax match. It is necessary to
select wax matches with a blue extremity, which snap
through friction, on account of the presence of a small
quantity of chlorate of potash in the phosphorus
paste. .

Pinch the match between the thumb and forefinger
of each hand, very near the end opposite the head,
and break it in all directions, so as to cause the stearine
to fall from the part between the fingers and expose
the wick. Then bend toward each other the small
and large ends that remain rigid, and expand the un-
covered portion of the match and form a sort of tampion
of it, as shown in the upper portion of the figure. The
match being thus prepared, introduce it head first into
the glass tube, and drive it in until the expanded por-
tion of the wick forming a tampion closes the mouth

all, 126 feet ; water line length, 85
feet ; beam, 22 feet 6 inches;
draught, 15 feet 6 inches; boom, 90
feet. Her bowsprit is only 16 feet
long. Her mast is stepped well
forward. In her races on the other
gside the Valkyrie has shown up
better in light airs. She is strong
to windward and fast on a reach.
The harder it blows, the better she seems to like it.
Is is expected that the race will come off October 5,
the course being at the entrance to New York Harbor.
The contention is for the famous prize cup won by
the yacht America, in a contest with a fleet of British
yachts, off Cowes, England, in 1851, and which has
since remained as a standing challenge for British
yachtsmen, the latter having never yet been able to
win it back, although they have earnestly striven to
do so in many spirited races, which have been
fully illustrated and described in the SCIENTIFIC
AMERICAN. -

THE YACHT

VIGILANT “CROSSING THE LINE,” WINNER OF THE TRIAL RACES,

of the tube.
hermetical.
The gun is now loaded and ready to be fired. In
order to effect the firing, place the flame of another
mateh under the glass tube, heating more especially
the portion in which the head of the match is located
in the gun. Quite a strong detonation will at once be
heard and the projectile will be seen flying in the midst
of a light cloud of blue smoke. This projectile is repre-
sented by the wick of the mateh, which, after deserib-
ing its trajectory, falls, at a distance of from five to six
metersfrom the cannon, upon the floor, where it should

The closing should not be absolutely
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bereceived upon a piece of paper asa precaution against
spots.

Care should be taken to fix the wheels upon a visit-
ing card by means of pins in order to prevent a recoil,
which, moreover, will be manifested by a backward
sliding of the glass tube in the piece of cork that serves
it as a support.

Despite its frail appearance, this little gun is capable
of firing a hundred shots without being put out of ser-
vice. In case the chamber becomes foul, it may, when
cool, be cleaned out with the little device used by
smokers for their pipes.—La Nature.

-
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Welding Rail Joints by .Electrlclty.

In the course of a paper read before the American
Street Railway Association, Mr. A. J. Moxham gave
the results of experiments made at Johnstown, Pa., in
the electric welding of very long rails. These experi-
ments were carried out with rails jointed solidly and
held by heavy fishplates, and they demonstrated that
for street rails buried in the ground expansion could
beneglected. Subsequently 3,000 ft. of line was welded
solid, and although the track hasbeen subject to a range
of temperature of 30 deg., no linear or lateral motion
has been observed. This line was laid in May, and the
welds were made with a specially designed Thomson
welder.  Now, as mentioned in a previous issue, 16
miles of track at Cambridge are being welded. The
track has been in constant use for two years, and the
welding is being done without disturbing the track
or paving, except to remove a few paving blocks at the
rail joint. The rail is a heavy girder rail about 8in.
deep. The old fishplates are first removed, and the
ends of the rails freed from rustand scale by a hand
emery wheel on a flexible shaft and operated by an
electric motor. A thin piece of steel of the same shape
as therail section is driven tightly between the rail
ends to insure contact. Then the joint is ready for
welding. The current necessary to the operation of
the car and plant is taken from the trolley wire over
the track. This current is employed directly to propel
the car, to operate the derrick by which the welding
machine is moved, to run the emery wheels before
mentioned, and to actuate a large dynamotor inside
thecar. Thismachine takes the 500 voltdirect current
of the trolley wire and converts it into an alternating
currentof 300 volts potential. Thisalternating current
is in turn ¢onducted into a transformer, which recon-
verts it into a current estimated at four volts and 40,-
000 amperes. This current is then conducted from
the transformer though 1,000 strips of copper to the
secondary poles, and through the fishplates gnd the
web of the rail. The forcing of this great current
through the plates and rail causes heating sufficient to
produce a white welding heat in two or three minutes.
The poles in contact with the white-hot fishplates
are kept cool by a jacketing of water circulated through
pipes. When a welding heat is obtained the pressure
is applied by a few revolutions of a hand wheel, and
the fishplates are forced against and cemented to the
web of therail. This pressure is accomplished by a
system of levers. The poles of the transformer, the tie
plate, and the web of the rail are between the lever
jaws. By such an arrangement of levers and screws
a small force applied to the hand
wheel exerts a pressure of 400,000
1b. at the weld. Under this pres-
sure a union of the pieces is ob-
tained and the welding completed.
The current is then cut out, the
machine is lifted by the electric
derrick, and the operation is re-
peated at another joint, -

——
Photography Afloat,

Photographers who practice their
art afloat during the yachting sea-
son may be glad to know that nega-
tives can be safely and effectually
freed from hypo by soaking in sea
water. Ihave treated many plates
in this manner during the summer
with perfect success. I rinse off
the uegative on removing it from
the fixing bath, ard then leave it
for some hours or all night in a
washing box attached by a line to
my yacht as she lies at anchor.

The box is a simple affair, loaded
with lead on the bottom, outside,
so that its top is level with the
water. Half inch holes are bored through the sides,
with wire netting nailed over them to keep out eel
grass and other floating matter which might damage
the film. The plate lies on the bottom of the box,
secured in place by buttons that come about an
eighth of an inch over the edge. After this sea bath
I rinse out the salt with three changes of water in a
tiay. .

I do not advise an experiment with which I began—.
towing the box while under way ; as the film was
found at the rear end of the box in a state of pulp.

Boston, Sept. 11, 1893. A. D.
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THE H, W. JOHNS MANUFACTURING COMPANY'S
_ EXHIBITS AT THE FAIR.

Among the most interesting features of the World’s
Columbian Exposition are the various exhibits of the
H. W. Johns Manufacturing Co., represented in our
first page illustration. The name of this company is
inseparably associated with asbestos, its numerous
applications having been made possible by their in-
ventions and constantly increasing improvements in
manufacturing processes during the past 25 or 30 years.
The materials produced by this company are neces-
sary in nearly all branches of mechanical industry,
and are of such great variety that to intelligibly
illustrate their various forms and applications, it was
found necessary to display them in six separate de-
partments, distributed in four of the main buildings
of the Exposition. A visit to these various exhibits
will convey an idea of the important position which
asbestos has taken among the industries of the world.

The company’s general exhibit is situated in the
northeast corner gallery of the Manufactures build-
ing, and consists of a comprehensive collection of the
numerous specialties made by the company. This
space is partially surrounded by a white colonnade,
adjoining which is a conspicuous tower composed of
various kinds of asbestos sectional coverings. These
coverings are designed for use on steam pipes, ete., as
non-conductors, being one of the many forms in which
asbestos is supplied for this purpose. Other types of
covering are shown in the form of a plastic material
combining the properties of a felt and cement, for use
on boilers, domes, large steam and other pipes, etc.;
also in rolls or sheets similar in texture to hair felt, but
composed partially or entirely of asbestos, and abso-
lutely fireproof. Each different style is adapted to
meet special requirements of heat insulation, dura-
bility, strength and lightness, from low pressure steam
heating pipes to superheated surfaces in power plants.
on locomotive and marine engines, ete. The
practical application of some of the asbestos
heat-saving coverings is shown in upper left
hand corner of illustration, as employed in the
power plant of the Exposition, which will be
mentioned hereafter. The high non-conduct-
ing and fireproof qualities of the mineral are
80 universally recognized that there are now no
approved forms of heat-insulating covering
which do not consist wholly or in part of asbes-
tos. In this exhibit are shown many forms of
gaskets, or packings, for forming steam-tight

joints, made from pure asbestos sheets and /

cloth ; also a variety of wound cloth, twisted
apd braided asbestos piston rod packings, fire-
proof asbestos roofing materials, ete.; but an
object of special interest is the handsomely
decorated asbestos curtain, so hung as to form
a pleasing background to this exhibit. Al-
though made wholly of stone, this curtain is as
flexible as any other woven fabrie, and is un-
affected by fire. Asbestos curtains are now in
general use throughout the United. States, all
prominent theaters being equipped with them.
They are generally used as drop curtains; scenery,
flies, etc., are also made from the cloth. Other objects
of interest are masks, fire shields, gloves, ete., for use
in smelting works, iron and steel furnaces, etec., as
protections against fire, heat, and red hot metals. A
fire escape ladder made from the pure fiber hangs from
one end of the structure. The large number of articles
in this exhibit form an interesting collection, suggest-
ing future possibilities of use for this mineral, which,
but a few years ago almost unknown, is to-day to be
found in some form in every factory, public building,
or structure of any kind.

There are two exhibits of the H. W. Johns Manu-
facturing Co. in the Mines and Mining building. The
principal one is on the main floor near the center, and
is depicted in the center of our frontispiece. This
shows machinery in motion, illustrating one of the
processes of manufacturing asbestos. Here may be
seen the separation of the fibers from the rock, the
spinning of yarns, and the weaving of cloths. Various
finished products from the mineral are shown, includ-
ing a handsome curtain, similar to the one deseribed
above. The other, known as the technical exhibit, is
in the gallery on the wegtern side of the building, in a
large case, and consists of specimens of asbestos ores
from all parts of the globe—a rare collection, and one
of great interest to the mineralogist.

In Machinery Hall may be seen the great pipes of
the Exposition’s power plant. These steam pipes,
leading to more than fifty engines, the connecting
pipes to the long battery of boilers, the main steam
pipe and branches and many minor connections
throughout the buildings are covered with H. W.
Johns abestos coverings.

. In the handsome pavilion shown at the top of the
page is an elaborate exhibit of the paints, etc.,, manu-
factured by the company. The materials here exhibit-
ed compriseall paints, varnishes, stains, ete., used for ex-
terior and interior decoration, including shingle stains,
wood stains, fine colors in oil, varnishes, wood fillers,
floor paints, roof paints, fireproof paints, etc. The praec-
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tical usesof all theabove articles are shown in the treat-

| ment of the structure, the interior of which is ingeni-

ously wrought in panels, columns, friezes, ete., decor-
ated with colors, stains and varnishes. H. W. Johns
liquid paints have a world-wide reputation and com-
mand a higher price than any other.

In addition to the well-known fire and acid resisting
qualities of abestos, the fiber in its pure state is recog-
nized as one of tbe best electrical insulators lknown,
and the company’s sixth exhibit, illustrated in the ac-
companying sketch, shows a great number of forms of
insulation. It is situated in the west gallery near the
center of the Electricity building. One of the most
important products of asbestos is vuleabeston, which
is a strong, tough, fibrous material composed of asbes-
tos and India rubber vulcanized. Vuleabeston is the
standard insulating material for magnet spools, bush-
ings, washers, armature rings and other parts of elec-
trical apparatus, especially where subjected to me-
chanical injury, and is used in dynamos, motors, arc
lamps, switches, street car controllers, rheostats, ete.
Mica, like asbestos, is also an excellent insulator for
certain electrical purposes. From this is manufac-
tured the so-called moulded mica, which is composed
of flakes of mica and adhesive insulating substances
moulded under pressure. Moulded mica is used in in-
sulating the well known trolley line materials. It fur-
nishes the insulation for waterproof incandescent lamp
sockets and rosettes and is made in a variety of forms
for special purposes. To meet the requirements due to
recent improvements in trolley line construction, the
insulating material must be of the best, and all parts
must be amply strong to endure the strains of over-
head suspension. This company’s insulators are de-
signed for such conditions, being exceptionally sub-
stantial and durable. They insulate the greater part
of the trolley lines in the United States. Samples of
insulating pieces and electrical apparatus are shown,

|
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fully illustrating the applications which have been
made and comprising the most extensive and complete
collection of electrical insulators ever exhibited. The
large generators of the Westinghouse Electric and Man-
ufacturing Company, furnishing current for the thous-
ands of lamps which illuminate the grounds and build-
ings of the Exposition, are insulated with vulecabeston,
showing another interesting illustration of the practi-
cal application of the goods exhibited by the H. W.
Johns Manufacturing Company.

It is worthy of remark that the H. W. Johns Manu-
facturing Company occupy a unique position in the
Exposition, having the largest number of exhibits of
any manufacturer.

Potential ot the Atmospherc.

‘What is the difference of potential between the air
at the top of the Eiffel tower and of the ground at the
foot ? This is the question, interesting alike to elec-
tricians and to meteorologists, which has been put to
and the answer sought by M. Chauveau, of the Me-
teorological Department at Paris. Theresultis rather
astonishing. One would expect a few volts difference
of potential—even a few hundred volts. But the
answer is 10,000 volts! This certainly seems extraordi-
nary at the height of 1,000 feet only, yet on a recent
visit to the Eiffel tower one of our representatives, says
the London Electrical Engineer, saw the attendant at
his tests, and the amount was then over 7,000 volts. A
noticeable spark, clearly seen and heard in broad day-
light, of some millimeters length, was taken from the
outside knob. - This apparatus is of the simplest, but
accurate means of measurementareinstalled. A Thom-
son battery of several hundred volts as standard, a re-
flecting potentiometer, and a photographic register of
the light spot are the means used for obtaining the
curves of rise and fall of potential. Plotted against
curves of thermometer, barometer, and hygrometer,
this will probably tell an interesting tale.

The means of obtaining the potential of the surround-
ing air adopted is that suggested by Lord Kelvin, of
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discharging fine streams of water. A small tube at- *
tached to a cistern of water projects out into the air for
some six or eight feet. The tube and cistern are very
carefully insulated, and a wire is led down to a knob
within reaching distance, also highly insulated. On
turning on the water jet a fine stream of water floats
away on the air. In a minute or two the whole appa-
ratus, which has some considerable capacity, ischarged
and sparks can be obtained. In registering, a wire is
carefully taken through into the dark room and reg-
isters automatically in the way mentioned. M. Chau-
veau devotes a good deal of time and attention to this
interesting experiment, mounting the Eiffel tower,
every day, rain or shine, and on some days in winter,
when the wind blows a perfect gale, this is byno means
a pleasant or even a safe task. In winter, of course,
the reading is very difficult, for the water freezes, and
the other way to obtain the potential, by means of a
gas flame, is not less troublesome. Sufficient curves
have been taken, however, to lead to interesting re-
sults. The potential rises and falls in well defined
curves, and very nearly a year’s records have been ob-
tained. The potential varies very much—from 3,000 to
7,000 volts iscommon—and on a brilliant, clear day, at
this time of the year, 10,000 volts, we were told, was
not uncommon.
—_— -t r-—
The Schneider System of Cremation,

The system of cremation used in the new cremation
urn at Cypress Lawn Cemetery, San Francisco, is that
invented by Richard Schneider, an engineer who
lives in Dresden, Saxony, says the San Francisco
Examiner. It isthe same introduced within the last
year at Hamburg, and is probably the best process yet
known. Under the Schneider system fuel is put into
a gasregenerator and lighted, and when the gas is
formed it is mixed with air. During the process of
combustion the flame heats the fire-bricks which wall
the incineration chamber, and the products of
combustion, after passing through the chamber
and a fire-clay grating, are carried off through
a flue. After the fire has been burning for
some hours the regenerator becomes bright red
and the incineration chamber shows a white
heat. Then the operation of reducing the
human body to ashes may be commenced.
The body is placed in a marble sarcophagus,
which stands in a niche at the right of the
main auditorium of the crematory. A button
being pressed, the body is lowered by machin-
ery into the preparation room, where it is
stripped and wrapped in a sheet soaked in
alum water. It is placed in an iron receptacle
whose bottom is covered with a solution of
alum and water. The door of the incineration
chamber is then swung open and the body is
given to the consuming heat. Through an
opening in a door of the chamber the official
in charge of the operation closely observes the
progress of the incineration, and when it is
concluded he reverses the gas and air valves
and the ashes fall into the ashpit of the crema-
torium. No fire is visible. A rosy light, the product
of more than 2,000 degrees of heat, plays around the
shrouded form. No sight could be more impressivc,
few more beautiful.

-0 \

A Royal Household.

‘Whitaker’s Almanac for 1893 contains a vast amount
of useful information. Some of the details relating to
the Queen’s household are very curious. The Lord
Steward receives £2,000 a year for his services, as does
also the Lord Chamberlain. The Examiner of Plays
draws £320 per annum; the Bargemaster receives £60;
the Keeper of the Swans gets £30;the Pages of the
Back Stairs, £250; the Pages of the Presence, £200;
Pages Men, £100; Royal Housekeepers, £120; Master of
the Queen’s Band, £300; Physicians in Ordinary, £200;
Dentist to the Household, £70 ; Poet Laureate, £72;
Clerk of the Closet, Chapel Royal (Bishop of Roches-
ter), £7. The Master of the Horse is a very important
personage indeed, receiving £2,500. The Equerries in
Ordinary draw £500 to £600. The Bedchamber Women
get £300. Some of thetitlessound strange to American
ears, as: Gentleman Usher of Black Rod, Painter in
Ordinary, Surveyor of Pictures, Master of the Musie,
Her Majesty’s Body-Guard of Yeomen of the Guard,
Serjeant Trumpeter, Hereditary Grand Almoner, Lady
Rider, Master of the Buckhounds, Whippers-in, Acting
Mistresses of the Robes, Groom of the Robes, Lord
Warden of the Stanneries, and Groom of the Stole
(household of H. R. H. the Prince of Wales). These
positions, in many cases, are filled by titled noblemen
and ladies of high degree.

——— . —
A Cap for the Obelisk.

Cleopatra’s Needle, or the Central Park obelisk, is
to have a gilded cap. It has been found that obelisks
were originallyprovided with a top covering. The park
commissioners have empowered the purchase of an
aluminum cap, which will be gilded. The obelisk is
now being treated again, so that it will stand the rigor
of our climate. :
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. THE OLSEN TESTING MACHINES,

The exhibit of Tinius Olsen & Co. at the World’s
Fair, in Machinery Hall, includes a new autographic
and automatic testing machine which registers up to
100,000 pounds ; a new torsional testing machine which
will test bars up to two inches in diameter and sixteen
feet long ; a cross section testing machine for cast iron ;
a wire and band iron testing ma-
chine, which was largely used in

Seientific Qmerican,

capable of planing a block 30 feet long, 12 feet wide,
and 10 feet high over five out of its six sides at one set-
ting. It would plane the top and sides of the block
simultaneously with four cutting tools, two being
carried by tool boxes on the crossslide and the other
two being carried by tool boxes on each upright.
These three sides would, therefore, be planed by the
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flanges of engine crank shaft bearings, or any other
surfaces lying in vertical planes at right angles to
each other, or in horizontal planes between snugs at
right angles to each other, can be planed at one set-
ting. To express the capacity of the machine, in other
words, while still referring it to the five sides of a cube,
it may be said that the machine will plane a total sur-
face at one setting of 1,200 square
feet. Of course, in ordinary work

testing wire for the electrical- de-
partment; a cement-testing ma-
chine, etc. Mr. Olsen has invented S
and patented a great number of
improvements in testing machines
and instruments, and in 1890 the
Olsen testing machine received the
Elliott Cresson medal and was the
subject of a highly commendatory
report of the Committee on Science
and the Arts of the Franklin Insti-
tute. In thisreport was noted the
great ingenuity of the inventor, es-
pecially in providing ‘the me-
chanism which produces a graphic
record of the test, similar to the in-
dicator of a steam engine, and thus
brings to perception at a single
glance the variation in the strain of
a number of specimens as well as
the work required to break them.”
The Olsen Little Giant testing ma-
chine, in which tensile, crushing
and transverse tests are made with
great faeility, has long been a great
favorite. The firm also make in-
struments for indicating the point
of elastic limit, a duplex microme-
ter measuring instrument, spring
testing machines, cloth, paper and
lubricant testers, etc. Their ma-
chines are used by some of the
largest industrial establishments of
the country, as the Baldwin Locomotive Works, the
Homestead Steel Works, the Cramp Shipbuilding
Company, the Pennsylvania Railroad, ete. The office
and works of the company are at No. 500 North Twelfth
Street, Philadelphia, Pa.

A MONSTER PLANING MACHINE,
" The machine which we illustrate in perspective
elevation herewith is believed by the makers, says
The Engineer, to be the largest and maost, comprehen-
sive ‘“table” planing machine in England. It is

@
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ordinary longitudinal motion of the table and the or-
dinary self-acting traverses of the tool boxes. For
planing the ends of the block the ordinary arrange-
ments would not apply, but on this machine there is
in addition a cross planing motion to one of the tool
bozxes on the cross slide. When this is in action it gives
a transverse cut up to 12 feet long across the table of
the machine, and the tool box will feed vertically
down the work, or the table of the machine may be
advanced by a self-acting longitudinal feed motion.

Thus the seats for the bushes and the facings for the

T

1 the capacity of the machine is use-
ful, not for actually planing the
whole of these five surfaces, but for
covering the whole of their length
and breadth, so as to be able to
plane a surface here and a surface
there on the sides; ends, or top of a
large casting at omne setting, thus
insuring the true parallelism or
squareness of all the tooled parts.

Messrs. Buckton’s own experience
has proved to them the great ad-
vantage of having a planing ma-
chine of sufficient width between
the uprights and sufficient height
under the cross slide to take in as
large a piece of work as can be car-
ried by the railway companies.
The largest cross section that wil
travel on the principal English rail-
ways may not exceed 12 feet by
9 feet, sothat this seems to give a

; certain degree of finality to the

" maximum useful dimensions-of &
planing machine. For many en*
gineering purposes also large sur-
faces require to be truly planed all
over, and by ordinary methods one
of the difficulties in doing this satis-
factorily arises from the inevitable
wear of the tool steel itself between
the first cut and the last over a large
surface. In the machine under

notice this difficulty is met by the application of the

patent double-cutting tool holder which has been suc-
cessfully introduced by Messrs. Buckton. One of these
toolholders is shown in the perspective view, in posi-
tion for transverse cutting. When this tool box is in
use there is no time lost in an idle return stroke,
the planing goes on equally on both strokes -of
the machine, and the self-acting feed is made to ad-
vance the tool boxes for a fresh cut at each end
of the stroke; so that, sgpposg)g the feed 1 be at
the rate of twelve cuts to the inch, the tool box would

PLANING MACHINE FOR THE HASLAM
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FOUNDRY CO., DERBY.
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have taken two such feeds for .each double stroke of
the machine, and at the return of the table to its first
starting position } inch wide would be planed. By this
double rate of progress divided between two cutting
edges it results that there is theoretically only half the
wear, but practically much less than half the wear, on
the cutting edges between the first cut and the last
over a large surface.

The advantages of the double cutting principle be-
come more and more important, as the size of the
surfaces and the weight of the articles become greater.
The two-fold feed motion is effected by means. of
double ratchet wheels, which gives the power of feed-
ing any of the boxes in any direction, as from left to
right, or from right.to left, or up or down, and to take
that feed at each or either end of the stroke; so that
the double feed arrangement gives advantages even
upon work to which the double-cutting tool boxes may
not be applied. The feed motions take place in ad-

Seientific Qmerican.

erecting work upon. The transverse cut on the cross
slide is driven by cross and open belts, with belt-throw-
ing and feed motion similar in principle to those of the
table.

The countershaft for driving this motion is attached
to the cross slide by radius bars, so that the belts are
of uniform length and tightness whatever be the po-
sition of the cross slide. The cross slide can be raised
and lowered on the uprights by belt power and re-
versing gear. Machines of equal width to this, and in
most respects similar, have been made by Messrs.
Buckton for Messrs. John Brown & Co., of Sheffield,
for planing armor plates, but the traveling table of
those machines was 20 feet long, and this is the first
machine on record that the makers know of having a
30 foot long table which will also admit of 12 feet be-
tween the uprights and 10 feet under the cross slide.
Its capacity to use eight cutting tools, 7. e., four
on each stroke, and to cut transversely in both
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merits being that not only does one obtain the richest
cream, but it will keep for two or three days witheut
becoming sour. Why this English dainty is not used
in this country to the same extent as in England is to
be wondered at, but our dairy folk seem to know
nothing about it.

40>
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THE WORLD’S COLUMBIAN EXPOSITION-THE
ITALIAN EXHIBIT.

The kingdom of Italy has made a very creditable
exhibit in the Palace of Manufactures and Liberal
Arts. The exhibit is not large, but the wares placed
on view show conclusively that the people of modern
Italy have inherited a share, at least, of artistic ability
from the glorious old masters. In fine mosaic, glass
and lace work Italy excels, and her marbles, which are
in many cases made by unknown artists, might well
grace the home of the millionaire. Bronzes, tapestries

THE WORLD'S COLUMBIAN

vance of the belt-throwing motion, and the feed
knocker fork is independent of the belt knocker fork ;

it follows that the machine may be stopped and
started at any moment without disturbing the feed
pawls and without marking the work. There is a belt-
throwing handle at each side of the machine, and there
are two bars on the American plan to throw a cross
and open belt, one at a time, and to throw each one the
complete Wldth of the pulley face, neither more nor
‘less, with a positive and invariable action. The bed
of the machine is 45 feet long. The uprights and gear-
ing plates are bolted to it, so that the machine is en-
Itirely self-contained. The bed has three parallel V
. guides for the table to slide in, and the V’s have oil
' pockets at 5 feet pitch apart, fitted with miter disks
‘ supported on springs-which roll the oil on to the V’s
of the table as it passes over them. The table is
. driven by two parallel steel racks with straight teeth

through double purchase steel gearing. '

The table is made in two:pieces with a single- trans—
verse joint, so that when a continuance of work is in
bhand, not requiring more than a 15 foot stroke, one
half of the table may remain stationary at one end of
the bed, and may be used as a setting-out plate or for

~—
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{and placed in the ice box or in a cool place..

vertical and horizontal pla,nes, makes it still more
unique.
—_—— P
Devonshire Cream.

Persons on their return from their travels abroad
express surprise that they can never get at home such
delicious cream as they have in England and Scotland.
Itisknownas Devonshire cream, and not many people,
in this country especially, know what it is, but sup-
pose it to be the particularly rich eream of the coun-
ty in question, whereas every American housekeeper
may -have Devonshire ecream on her own table if she
will take the. trouble to prepare it. Rich new milk is
put in a very shallow vessel with an extended surface,
and is then set on the range, where the milk will be
warmed, but on no account must it boil or even scald.
The heat will cause all the eream to rise to the surface
in a very short time, and the pan is then taken off
_ ‘When
thoroughly chilled the cream may be taken off and
will be nearly of the consistency of newly madebutter.
This is put in jars, and at breakfast is helped with a
spoon and is delicious with oatmeal, jams, berries—
everything “in fact that ordinary cream is used for, its
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EXPOSITION—ITALIAN EXHIBITS—PALACE OF MANUFACTURES AND LIBERAL ARTS.

and silken fabrics are largely made in Italy. Our view
represents the entrance to the main exhibit of Italy
from Columbia Avenue, as the central aisle of the .
Manufactures building is termed. Italy has also an
annex at quite a distance from the main exhibit. The
large picture at the left is really made of painted tiles
of the usual size, the colors being fired in. The exhibit
of lace made by a Venetian house is very fine and
was much admired by the Duke of Veragua. There
are several exhibitors of the curious ragged terra cotta
figures called lazzaroni. The Italians excel in wood
carving and fine cabinet making. Some of the exam-
ples exhibited are superb. It is really surprising to
see how moderate some of the pieces of statuary are in’
price. Skilled labor can certainly be obtained at low
rates in Italy. '

The names of the exhibitors show their nationality,
as Roccheggiani, Pasqualetti and Trilli. The exhibit
of jewelry and small objets d’art is very fine and may

be favorably compared with the larger exhibit in the

same line made by France. The position of the Italian

‘exhibit, being at the extreme south end, is rather un-

favorable, as a portion of the exhibit is under the gal-
lery and is, therefore, badly lighted.
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The Preservation of Paintings and Drawings,

In the report of the commission on the action of
light on water colors, it is pointed out that every pig-
ment may be said to be permanent when exposed to
light in vacuo, and the commissioners. observe that
“this indicates the direction in which experiments
should be made for the preservation of water color
drawings.” Numerous experiments and practical
trials have been made with a view of preserving works
of art of this class from atmospheric deterioration by
the exclusion of the atmosphere from their surfaces.
The difficulty, however, appears to have been that
hitherto no means were employed for detecting a leak-
age of air into the vacuum chamber, so that an unsus-
pected pinhole or the slightest infiltration of air through
any undetected cause would destroy the vacuum and
entirely mar the result. It was to remedy this defect,
says the Z%imes, that Mr. W. 8, Simpson, C.E., set
himself to work, and he has devised a very simple and
effective means of overcoming the difficulty. He
incloses the picture to be preserved in an air-tight
casing, the front of which is glazed, there being a
space between the face of the picture and the glass
and another space at the back of the picture. The air
is extracted from this casing, the extraction being
effected by a Sprengel pump, and the small tube
through which the air is extracted is hermetically
closed directly the desired vacuum has been formed.
The most important part of the invention, however,
and that by which Mr. Simpson has rendered the
vacuum system of preservation practicable, is a small
indicator, on the principle of the aneroid, placed inside
the casing, but out of sight. This indicator has a
small arm which is visible before the chamber is
exhausted, but which disappears out of sight and is
hidden by the frame of the picture when the vacuum
has been formed. Upon any leakage of air into the
chamber occurring, the little tell-tale immediately
comes in sight, thus again revealing the fact that the
vacuum has become impaired, and enabling steps to be
taken for remedying the defect without prejudicial
delay. The whole arrangement is very simple, and
the process of preservation practically consists in re-
moving the painting from its original frame, placing it
in an air-tight chamber, creating a vacuum, and re-
placing the whole in the original frame.

—_— .t r—
The American Standard of Living,

The factis not only demonstrable, but stands proved
and unquestioned, that the average standard of living
is higher in the United States than in any other
country in the world. The industrial masses, who em-
body the vital forces of the nation and represent its
life and character, eat more and better food than the
toilers of other lands, wear ampler clothing of superior
quality, occupy larger and better furnished apart-
ments, enjoy higher opportunities for culture, and find
open avenues to advancement on industrial, social and
intellectual lines. Every statistical investigation of the
comparative condition of the world’s workers brings
into prominence the physical status of our own peo-
ple. It is shown that the meat consumption here is
more than thrice that of Europe for each individual,
and fifty per cent more than that of Great Britain, the
nation which takes most of the surplus meat of this
country. More than seventeen pounds of cotton per
head, and eight of wool, besides a liberal quantity of
silk and linen, are required for each individual—two
or three times as much as the average in Europe. A
country containing less than one-twentieth of the
world’s inhabitants uses one-fifth of the wool in the
world, and nearly as large a proportion of the cotton.
In other words, the clothing required by an average
Yankee would clothe an average family of the other in-
habitants ofgthe globe. Thisis nota guess, but ademon-
stration, as the world’s supply of clothing material is
approximately known. House room and furniture
share in similar liberality of supply, and are supple-
mented by ingenious appliances for comfort and con-
venience in housekeeping.

Educational facilities, public and private, are extraor-
dinary in extent and variety, including all that is com-
prehended between manual training exercises and post-
graduate university courses, available alike to the
child of fortune and the son or daughter«of the indus-
trious laborer. It is possible for the child of a com-
mon laborer to attain the highest honors of the uni-
versity, as is constantly demonstrated in conferring the
highest scholastic degrees. It is demonstrated that
few of the more advanced nations in industrial skill
and civilization pay wage rates two-thirds as high as
ours, and many European states pay scarcely more
than half as much. While a large part of this gen-
erous difference goes toward better living and higher
intellectual development, much remains to the pe-
cuniary credit of the individual, in home ownership or
savings banks deposits or other property. A surpris-
ing illustration is furnished by the industrious and
thrifty people of New Hampshire, whose deposits in
savings banks alone average about one thousand
dollars for eachfamily, with nearly twice as many de-
positors as there are families.

This republican independence of spirit, this training

of heads and hands, with generous living and thrifty
surplus saving, inspires ambition for continued ad-
vancement, and insures the breaking of all barriers of
class, which in foreign lands are chains of steel that
bind to ancestral occupations and hold fast the birth-
right of caste. We have here a field of action which
is at once an opportunity and an inspiration. This con-
tinent is a new world, furnishing at the same time a
wide theater of action and a worthy inducement to ef-
fort. Withevery variety of climate, the result of altitude
and situation, of configuration of surface and the course
of adjacent ocean currents, all products of temperate
and subtropical zones are certain rewards of labor.
The vines of France, the olives of Italy, the fruits of
Spain and the Mediterranean isles, are all grown on
our southern and western coasts, while the cereals,
fruits and vegetables of the temperate zone are pro-
duced in profusion elsewhere. Soils are equally various,
inrichness and in mechanical and hygrometric con-
dition, available for the growth of almost everything
required for use of man or beast.—Dr. James Richard
Dodge, in the Chautauquan.

O
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The New Mode of Constructing Foundations.

The method of converting a bed of sand into firm
materials adapted for foundations, which Mr. Neukirch
described before the American Congress of Engineers,
is ingenious; but whether it is generally applicable,
which the Real Estate Record and Guide, of this city,
queries, remains to be seen. He converts the sand into
a sort of concrete by forcing into it cement in powder
through a pipe, by meansof air pressure* The pipe has
an internal diameter of about 114 inches, and is drawn
to a point at the lower end, in which there are three or
wmore holes, of about three-eighths inch diameter.
upper end*is connected by a bend and rubber tubing
with the air pressure supply pipe in such a manner
that the pipe can be raised, lowered, and moved while
the air pressure is acting through it. In the air pressure
supply pipe provision is made, by means of suitable
branches and stopcocks, for connecting an apparatus
which, by means of an injector device, enables any de-
sired quantity of cement powder to be fed into the air
current. The air pressure, together with the cement
powder, issues through the small openings at thé lower
end of the lance pipe, and is driven with considerable
pressure into the sand foundation. Thisis very mobile
where it is entirely under water, and consequently the
blowing in of the cement produces a motion in the
foundation pit similar to that in a vessel of boiling
water, steam bubbles instead of air bubbles being
formed. : .

The cement carried by the air is retainéd by the wet
sand and forms sand concrete. By the boiling motion
an intimate mixture of the wet sand with the cement
is effected. After the injection of air has ceased, the
grains of sand, in subsiding, adhere very firmly to-
gether, and experiments have shown that a natural
bed of sand, after having one-fifth of its volume of ce-
ment injected into it, will, after the operation, occupy
a smaller space than before. This was shown by the
fact that the surface of the sand concrete lay deeper
than that of the surrounding natural sand bed. The
introduction of the lance tube into the sand bed is ef-
fected by first blowing air through it, so that the air
issuing from the lower end forces back the sand and in
setting it in motion renders the sinking of the tube to
considerable depths, such as 16 to 19 feet, readily pos-
sible in a comparatively short space of time; this ope-
ration is rather more difficult when the bed is not
purely sand, but contains large stones, wood, ete. In
this case it may be necessary to raise the tube again
and to insert it at a different place, so as to avoid the
obstructions. In order to insure a uniform mixture,
the foundation pit is divided into small fields of from 8
to 12 inches square, and into each of these the required
quantity of cement, which is ascertained by dividing
the cubic contents of the field by the required propor-
tion of the admixture, is blown. The lance tube is
first sunk in each field down to the solid substratum
by means of air pressure alone. When it has attained
this depth, cement is supplied to the air current, and
during the continued introduction of the cement pow-
der the tube is slowly drawn upward until the required
quantity of cement has been introduced.

O

A Dinner Under a Gasholder.

On the occasion of the opening of the new Strandvei
works of the Danish Gas Company, situated near
Copenhagen, and built to supply the migratory popu-
lation of the city with cooking gas, a dinner to 120
guests, representing the local authorities, press, ete.,
was given by the company’s engineer (Mr. F. D. Mar-
shall) and his colleague (Mr. Cridland) on behalf of the
directors. The banquet hall used for the occasion was
the huge dome under the Intze gasholder erected at
these works, which was lighted by a series of Siemens
lamgps; and the effect was most startling. Several of
the guests, however, when they came to realize the
situation, and were informed as to the quantity and
weight of the volume of water above them, became
rather alarmed, and were much relieved when the pro-
ceedings terminated. In the evening, upward of a
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hundred of the workmen employed in theconstruction
of the works were entertained by the company at a
supper served in the same place.

-

Lowest Cost of Mining and Milling,

In reply to a correspondent who asked how cheaply
ore can be extracted and milled under the most favor-
able econditions, citing instances, the editor of the Min-
ing and Scientific Press says :.

The Treadwell mine in Alaska probably secures bet-
ter results from low-grade ore than any other large
mine in the world. The Treadwell is practically an
open quarry. The report of the Alaska-Treadwell
Company for the year ending May 1, 1893, shows that
the quantity of ore crushed was 237,235 tons, yielding
an average of $2.13 in free gold. There were 4,276 tons
of sulphurets saved by concentration and 4,584 tons
treated, giving an average of $41.28 per ton. The
average for all the ore treated, including yield from
sulphurets, was $2.94 per ton.

The cost of work last year is given very fully in the
report. Mining (237,285 tons) cost for labor 3960 cents;
supplies, 2074 cents; total, 60°34 cents perton. Milling
(237,285 tons) cost for labor, 1837 cents; supplies, 2560
cents; total, 43'97 cents per ton. Chlorinating concen-
trates (4,584 tons) cost for labor, $5.3432; supplies,
$3.649; total, $8.9922 per ton. Averaging all costs on
the ore mined, the result was: Mining, $0.60; milling
and concentrating, $0.44; chlorination, $0.17; general
expenses at mine, $0.07; San Francisco office, $0.02;
bullion charges (freight, insurance, etc.), $0.05; total,
$1.35 per ton.

Probably the cheapest milling of ore ever accom-
plished in the world was by the use of a roller mill at
the Spanish mine, Washington Township, Nevada
County, Cal., four or five years ago.

At this mine the vein averages 90 feet. Thehanging
wall is a slate, soft, shaly, and not well defined. The
true vein is on the footwall and consists of solid quartz,
4 feet thick. It does not pay for working. The pay is
found on the hanging wall side, which contains many
veinlets and streaks of ferruginous quartz carrying
gold. Where no quartz is to be found there is no pay.
The slate on this, the west, side is talcose.

The main tunnel was in 1,200 feet. The vertical dis-
tance from the surface to the end of the main tunnel
was 350 feet. One of the methods of extracting, ore
here was as follows : There was an excavation from the
tunnel to the surface which acquired the form of an
open cut with sloping sides, too steep for a man to
stand on. A Chinaman, armed with a churndrill, was
lowered by a rope. He dnlleda hole which, when deep
enough, was charged with about five pounds of powder
and fired, causing a large quantity of the soft slate to
slide to the bottom, whence it was taken out through
the tunnel. The mine employed a foreman, two white
men, and eight Chinamen, who extracted about 4,000
tons of ore a month—enough to keep the mill at work.
The wages paid were : Whitemen, $3 perday; foreman,
$3.50; and Chinamen, $1.50 per day.

The ore obtained came out of the tunnel by gravity,
theemptycarsbeing hauled back by mules. The ore was
passed through a Blake rock breaker and then ground
in a Huntington roller mill, of which there were three
of 5 feet diameter and one of 4 feet. The mills, which
made fifty-eight revolutions per minute, were fed by
Hendy automatic ore feeders.

The following record of one month’s run of the mine
may be taken to indicate the low cost of werking the
ore, and to show also how very low grade an ore may
be profitably treated when the conditions are all favor-
able :

-

MINE—COST OF PRODUCTION.
[Run : 28 days’ work produced 38,443 tons of ore.]

Labor. Supplies. Total.

Extracting ore.........coovuueee $703.50 $113.41 $816.91
Delivering ore to mill. oo 160.20 17.95 171.15
Dead work.... .... 105.20 10.93 116.13
General expense... 78.35 1.95 80.30
TOtal. eeevveeeeeeeens $1,047.25  $14424  $1,191.49
Costperton.....cocevvueennn 0304 0042 0346

MILL—COST OF REDUCTION.
[Run : 24% days reduced 8,443 tons of ore.]

Mill €XPenses. ....uevrniennsanes $2R7.32 $194.33 $421.65
‘Water for POWer......ooevvuenne . 161.70 161.70
Handlingore.......co.ovvieeianee 154.50 5.35 159.85
General €XPense. ....eeee. «aeee 78.40 195 80.35
Total.ceverenserneenocnnanas $460.22 $363.33 $823.55
CoSt Per ton....ocvvvvee virennee 0133 0106 0239
Bullion produced.....c.ceeoneees $3,138:55
Total eXpense...eceves sesencss . 2,015 04
PIOfib.reveeereeraeeeersennenes annnssnnnnnsesrsnnene. $1,123.51

It will be seen from this that the ore only yielded a
trifle over 91 cents per ton, yet a profit of 326 cents per
tonresulted. The percentage of profit was 358 of the
total. In the previous month, 2,796 tons of ore were
worked, which yielded $1.16 per ton. The profit was
56 cents per ton, or about 48 per cent of the total. The
profit that month on a yield of $3,268.49 was $1,572.91.
The cost of mining was 3714 cents and of milling 23
cents per ton
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Water Tanks,

In a paper recently read before the Engineers’ So-
ciety of Western Pennsylvania, on ‘“Iron and Steel
Water Tanks,” Mr. W. C. Coffin stated that the most
economical proportions for such were obtained when
the height was equal to from two-thirds to the whole
diameter. The height of settling tanks should be
about a quarter the diameter. Stand pipes should
have a diameter not less than one-tenth their height.
The thinnest plates used in constructing such tanks or
stand pipes should not be less than three-sixteenths
inch thick, and the bottom plates should not be less
than one-fourth inch to five-sixteenths inch thick.
Dipping the plates in a hot bath of asphaltum before
shipping protects the material better than any other
method of painting. In painting the tanks care should
be taken to see that the paint is of such a consistency
that it will not scale off. This can be ascertained by
dipping a piece of painted iron in cold and in hot
water, and also testing it by a hammer.

NOVEL SCENE IN INDIA,

The illustration represents a scene which, it may
well be believed, is not a very common one, even in
India, where the greater portion of the population
have had sufficient proofs of the danger to life from

infection. While the disease is usually communicated
by personal contact, there were found plenty of in-
stances of infection through articles of clothing, furni-
ture, or carpets, sometimes years after the original
cases. Quarantine should certainly be continued for
two weeks after apparently complete recovery.

Information regarding typhoid fever is somewhat
unsatisfactory. Its usual incubation period is twelve
to fourteen days, and the limits may be placed at nine
and twenty-three days. It is infectious throughout its
whole course and for at least a fortnight after con-
valescence. This last statement of the committee
should not be taken for more thanit is worth, for there
is good evidence that the stools of convalescents from
typhoid may contain the infectious principle much
later than two weeks after convalescence has been es-
tablished.

Although epidemic influenza is included in the re-
port, it is much less interesting than the other diseases
mentioned, because its infectiousness is not universally
admitted and information regarding it is scanty. Its
incubation period appears to vary from one day to five,
and usually to be two or three days.

In fixing the incubation period of measles, the ap-
pearance of the rash was taken as a starting point, be-
cause of the difficulty of determining the time of be-

delayed as long ‘as eight days. Infection begins with
the earliest symptoms and is very active in the later
stages of the disease during desquamation. Quaran-
tine should be at least eight weeks, and in all cases as
long as any desquamation continues. This is the dis-
ease which is of all most readily communicated by a
third person, probably through the medium of the
clothing. The mild eases, without eruption and but
slight sore throat, are common distributors of the dis-
ease. .
The labors of the committee served to confirm the
old rule that twelve daysig the usualincubation period
of smallpoz, although this time is sometimes reduced
to ten or increased to fifteen days. The disease is
communicable from the start until the last scab has
disappeared ; but the danger of infection is not great
until the disease has become well developed.
Chicken-pox resembles smallpox closely in the fea-
tures of the periods of incubation and infectiousness,
except that fourteen days is the usual time of incuba-
tion rather than twelve. The danger of communicat-
ing this disease lasts until all scabs have come away.
The text-books give so much latitude to the incuba-
tion periods of contagious diseases, particularly the ex-
anthemata, that the information obtained from them
is of but little use, and it is an excellent thing to have

tigers to give them a wholesome dread of that ani-
mal. Our sketch, which is from the London Graphic,
was made by a party traveling with the troops near
Bombay. The captive tiger wasin charge of a native,
who was going around the country exhibiting him
for such small sums as spectators might contribute.

o
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The Periods of Incubation and Duration of
Infectiousness of Zymotic Diseases,

A very valuable contribution to medical knowledge

/

" has been made by the report of a committee appointed

by the Clinical Society of London, to investigate the
periods of incubation and contagiousness of certain dis-
eases. This inquiry, as the Pacific Record states, par-
takes somewhat of the nature of a collective investiga-
tion, and the quality of the committee was such as to
“warrant perfect reliance upon the accuracy of the work
done. The report gives a complete list of all the cases
in abstract form ; but it is the general conclusions that
will be of most interest to the medical profession at
large.

The investigation of diphtheria showed that the
usual incubation period does not exceed four days, and
that it is oftener two daysthan any other period, while
seven days may be set as the outside limit. The. dis-
‘ease is undoubtedly communicable during its whole
course and the duration of the infection period is very
variable, although, as a rule, some unhealthy condition
of the throat will be found to account for late cases of

A CAPTIVE TIGER IN INDIA.

ginning of the period of invasion. This would probably
lengthen the actual time of incubation by about four
days, but as given it is found to be fourteen days very
exactly, more than three-quarters of the casesreported
following "exposure in thirteen, fourteen, or fifteen
days. Exceptionally the interval may be as short as
seven or as long as eighteen days. Measles is com-
municable throughout its course, and, asis well known,
the contagion is active when the catarrhal symptoms
first appear. Quarantine with disinfection may safely
terminate three weeks after the appearance of the rash.

Mumps has a very long incubation period, and the
majority of observations makes it very exactly three
weeks, with a limit of fourteen days on one side and
twenty-five days on the other. It is most infectious at
the start, beginning four days before the parotiditis
appears, and the danger of communicating the disease
becomes gradually less for two weeks, when it may be
considered to be over.

German measles or rotheln appears in from two to
three weeks after exposure, its incubation period being
very irregular. It is infectious two or three days be-
fore the rash appears, and in most cases quarantine
need not be continued more than two weeks.

Scarlet fever has an incubation period that is meas-
ured by hours rather than by days. A large majority
of the cases appear in from twenty-four to seventy-two
hours after exposure; but a respectable number de-
velop during the first twenty-four hours, and some are
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some reliable and accurate rules for guidance in the
important matter of quarantining not only those who
actually suffer from contagiou; disease, but also those
who have been exposed to it.

&
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Treatment for Children,

In a recent number of the Medical Record, Dr. J.
‘W. Huddleston, of this city, describes a very success-
ful method of treating young children for diarrhea,
without diet or medicine, namely, by means of in-
jections of water. He simply washes out the little
one in a very thorough manner. The infant, bared
of shoes, stockings and diaper, is placed across the
mother’s lap face down, with the legs hanging by her
side. Beneath the child’s abdomen is a sheet of rub-
ber cloth which is held snugly around its waist by
the mother; the lower end of the cloth rests in a
small tub placed beside the mother’s chair. A two
quart fountain syringe filled with a salt solution of
nearly normal strength (six per cent)is hung about
four feet above the baby. The water isat the tempera-
ture it flows from the faucet—i. e., from 68° F. to 75°
F. In the middle of the tube leading from the bag is
a glass pipe which serves to show when the current
is flowing freely. To the nozzle is attached a large
soft rubber catheter (size No. 12). This is anointed
with vaseline, passed up the baby’s rectum and colon
as far as it will go, and the entire contents of the bag
allowed to flow through it.

-
e
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TLY PAfENTED .INVENTIONS.
Engineering.

- CANTILEVER BRIDGE. — Thomas OC.
Clatke, New York City. By this improvement it is de-
signed to facilitate the construction of bridges of longer
span than has heretofore been attempted, and with this
view suspender girders are used, the members of which
take up the compression which comes from the ties sup-
ported by the towers. The stays are algo arranged upon
converging lines to enable them to resist wind pressure,
and an expansion joint is provided by which the bridge
members are allowed to expand or contract without in-
terfering with their proper action. The bodily move-
ment of the girders from unbalanced loads is resisted by
a peculiar arrangement of the stays.

DAMPER REGULATOR.—John H. Blake,
New York City. A regulator to be connected with the
boiler, and so affected by the boiler pressure as to auto-
matically regulate the furnace dampers so as to keep
an even pressure upon the boiler, has been designed by
the inventor. The improvement may also be used for
other purposes, such as operating pumps, mechanical
stokers, etc, Weights are so arranged that when the
pressure in the steam chest becomes too low an indicat-
ing piston will be moved to open a port and operate the
damper, an excessive pressure opening another port
whereby the damper is moved in the opposite direction.
A novel mechanism is employed to effect a differential
movement 8o as to move the damper only the required
distance to maintain the proper boiler pressure.

Railway Appliances.

NuT Lock FOR RAILs.—Henry Cohen
and John W. Tharp, Memphis, Tenn. The screw bolt
uniting two fish plates has a locking plate on its projected
end, a radially grooved nut bearing on similar grooves in
the plate. In the opposite face of the locking plate is a
channel adapted to receive a locking pin, connected
with which is a wing plate, the pin being inserted in a
hole produced by the junction of the groove in the lock-
ing plate and a radial groove in the face of the nut. If
the winged pins are made of rigid metal, the nuts may
not be moved until the pins are taken out, but the pins
are preferably of lead or other soft metal, when a lever
wrench will split them and allow the nuts to be un-
screwed. .

CABLE RAILWAY PULLEY.—Carles A.
Johngon, New York City. A main rim of the pulley,
having flanges and elongated slots, holds within its
flanges an auxiliary grooved rim made in readily re-
movabse sections. The pulley is especially designed to
carry the traveling cable, and is arranged to prevent the
rapid wear of the rim, while a worn-out rim may also
be conveniently removed, a new one substituted without
discarding the remainder of the pulley or disturbing its
position in the journals. The removable sections of the
auxiliary grooved rim are made of a hard metal, to pre-
vent rapid wear.

Mechanical,

BENCH VIsE.—Thomas B. Jackson, Sa-
lem, Oregon. On the under side of the work bench is a
guidestrip along which moves a sliding shoe connected
by a diagenal brace with the lower end of the movable
jaw, in which is swiveled the horizontal screw stem.
The middle portion of this stem works in a screw-
threaded plate in a front standard of the bench, and its
inner end swivels in the brace near the sliding shoe. By
this construction yokes or slides passing around guides
dre dispensed with, the shoe moving freely along the
guide strip in such manner as to never get cramped or
stuck and all the parts being readily accessible.

TENSION DEVICE FOR'LooM SHUT-
TLES.—Etienne Domenge, Paterson, N. J. In weaving
silk it is necessary to regulate the tension of the threads
with ‘great nicety, which is the especial object of this
improvement. -The swinging flies have the usual thread
loops, and the springs of revoluble spring drums connect
the drums and flies, while spring-pressed studs serve as
supports for the drums. Adjacent supports for the
studs have squared holes in which enter squared heads
on the studs. The device is applicable to the ordinary
shuttles and shuttle guards, and facilitates the quick and
perfect adjustment of the tension.

- HACKLING AND PREPARING FIBERS.—
Theodore B. Allen, Brooklyn, N. Y. A machine es-
pecially adapted for treating sisal fiber for rope making
has been patented by the inventor. It comprises a ma-
chine which finally hackles the fiber and delivers it in
the form of a large, properly treated sliver, and an ini-
tial hackling and combing machine delivering to the
final machine, which consists of two ordinary differen-
tially moving hackling chains or belts having the usual
drawing and feed rolls. A table is arranged as an in-
clined trough in connection with the final hackling
machine, between it and ‘the combing cylinder, to sup-
port the fiber which passes continuously from the cylin-
der to the feed rolls of the hackling machine.

WIRE SPLICER.—John D. Thomas,
Scranton, Pa. A device to facilitate the quick and ef-
fective splicing of broken trolley wires without solder is
here provided, thereby saving time and preventing de-
lays on the road. It consists of a spindle-shaped tube
inr the sides of which are apertures where are fitted ser-
rated wedges or dogs, adapted to force the wire with
great pressure against the inper surface of the opposite
sgide of the tube.

Miscellaneous,

" SAFETY DEVICE - FOR ELEVATORS.—
Frank H. Shurtz and Henry G. Swan, San Francisco,
Cal.. The elevator cage has lugs traveling in a vertical
guide at each side of the shaft, pivoted angular blocks
being. located one above another for the entire height
of each guide. The blocks are engaged by a chain sup
ported by a spring-pressed bolt, and means are provided
for automatically releasing the bolt from the chain in
case of accident to allow the blocks to drop into the path
of the lugs of the cage, whereby the cage will be instantly
locked in place. The blocks may be readily reset and
the attachment readjusted without the help of skilled
1ahor. - ‘

Scientific

FIRE GRATE.—Abraham Stroh, Free-
land, Pa. This is a grate adapted for use with boilers
and stoves of every style, its construction being such
that the grate openings can be set or varied to have any
desired air space opening, providing for the burning of
the smallest or largest size coal or other fuel. It has
stationary gkid bars with lateral members and rider
bars with . lateral members held between the skid
bars, the riders having longitudinal movement be-
tween the skid bars. Every piece of the grate is free
to move loosely, so-that there will be no crowding or
straining, and the several parts can be easily assembled,
and any portion readily renewed, if it should wear out or
be broken.

Fusk L1GHTER.—William C. Matthews,
Denver, Col. This device consists of a metallic tack,
dipped in a mixture of gunpowder, glue, and water,
which, when dried, forms on the tack a combustible
body, or the mixture may be moulded around the tack,
the whole being then covered with paraffine as a pro-
tection from moisture. The point of the tack is left
exposed, and this point is thrust into the end of a fuse to
be lighted, the match being applied to the head coated
with a quick combustible.

GRAPPLE.——John C. Manning and Al-
bert C. Wilson, Marshfield, Oregon. This invention con-
sists of a pair of tongs with upwardly and outwardly
curved handles connected by links, the middle link being
attached to the hoisting rope. The device is of simple
and durable construction and adapted to firmly grapple
and hold an article while lifting or moving it from
place to place.

FENCE Post.—William M. Black, Ur-
bana, Ohio. This post is ordinarily all of metal, al-
though portions may be made of wood, the body being
U-shaped in cross section, with the lower end bolted to
anchor tie plates. It is especially designed for use as a
corner post or gate post, and may be adjusted in the
direction of any side, and when used in a wire fence
may be braced against any tension, the adjusting
mechanism also facilitating the bringing of slack-
ened wires of the fence under proper tension.

INTERIOR HOUSE FINISHING.—George
Knower, Chelsea, Wis. - This invention provides bat-
tens of peculiar construction, for use in connection
with a padding of paper material, in making arched
wooden ceilings, etc., so that on the shrinking of the
lumber the padding and battens keep the joints closed
and water and air tight. The improved ceiling is read-
ily put up, is not expensive, and may be made highly
ornamental.

WAaaoN BRAKE.—James Vanderveer,

‘Middle Village, N. Y. Thisis a strong,simple and in-

expensive device, readily applicable to any form of
vehicle, but especially suited for farm and other wagons
which carry heavy loads. Combined with the brake
lever are toggle levers, one of which is pivotally con-
nected withrthe brake lever, while a link pivoted to the
toggle levers at their junctions is pivotally -connected
with a-hand or foot lever. ‘A shifting lever secured to
the axle of tiie vehicle prevents any strain on the body
of the wagon or the springs when the brake is ap-
plied.

QUILTER FOR SEWING MACHINES.—
William H. Chapman, Bradford, Ark. An attachment
readily applicable to an ordinary sewing -machine is sup-
plied by this inventor, being a simple and inexpensive
quilting frame, enabling the quilt to be conveniently
handled and turned in any direction, so that seams may
be run straight or in such curves as desired. It com-
prises a track, carriage and quilting frame, with horizon-
tally arranged link connection between the carriage and
frame to support the latter and permit it to turn freely,
springs normally holding the frame in alignment with
the carriage. ’

KEYHOLE GUARD.— George Hisgen,
Fort Plain, N. Y. Thisisa strong and simple lock at-
tachment to lock the key or bolt in place, and at the
same time form a guard for the keyhole to prevent
opening the door by unauthorized persons. .It has a
slide with V-shaped offset, an arm engaging either the
bolt and passing over the keyhole or engaging the key,
there being a guideway for the slide, and a knob to
move it with its offset and arm into or out of the door
lock casing.

IcE CrREAM FREEZER. — James K.
Patterson, Crete, Neb. The cream cylinder of this device
has at one side a pivoted scraper, and below is a pivoted
cream pan projecting beyond, a hopper delivering to the
projected end. With a refrigerating compound in the
cylinder and cream in the hopper, the cream- is depos-
ited upon the cylinder as the latter is revolved, where it
is immediately crystallized and removed by the scraper.

HAamMMOCK SuPPORT.—Nelson G.  Rey-
nolds, Bangor, Mich. 'This support has oppositely ar-
ranged diverging legs and braces when in position for
use, the legs having at their upper ends hooks from
which the hammock is suspended. The device may be
folded into very small compass when not in use, and is
very strong, light and easily operated.

BRACE FOR USE IN EXCAVATIONS.—
George 8. Miller, Council Bluffs, Iowa. This device
comprises two bars, one having a head and the other a
geries of apertures, a yoke being pivoted on the head,
and a stop pin passing through one of the apertures, a
link locking the two bars together. The improvement
is designed to afford a simple and sure means of sup-
porting planks in excavations, such as ditches, canals,
etc., the brace being readily extensible for varying
widths.

SUSPENDER END. — William Bloom-
berg, New York City. Thisis an improvement in straps
adapted to be secured to the buckles to carry but-
ton pieces to connect with the drawers, the suspender
end strap being made with an integral tongue to fasten
the device to support the 'drawers, the strap and tongue
being readily applied to the suspenders, and being very
cheap and durable. :

DisHcLOTH HOLDER. — Clara Abell,

Baldwinsville, N. Y. This is an.elongated wire frame,
with tin backing, there being a spring . coil or double

merican,

loop at one end of the frame and hooks at its opposite
end, thus forming a light and convenient device for
holding the cloth when used in washing articles, without
danger of scalding the hand by the hot water. ~** "

DoLn. — Frederick B. Schultz, New
York City. Thisisa simply and strongly made jointed
doll, in which springs are arranged in the body and con-
nected by swivels with chains for holding the partes to-
gether, whereby the several parts may be turned without
danger of disconnecting or breaking the jointing de-
vices.

FINGER OR TOoE NA1L CuTTER.—Ed-
mund T. Mason, New York City. This is a manicure
device which may be readily manipulated by one hand
to cut and shape the nails. It may be conveniently car-
ried in the pocket or suspended from a watch chain.

SPITTOON CARRIER.—Gerard B. Nagle,
Revelstoke, Canada. A pair of tongs is pivoted on the
end of a handle of suitable length, on which also is ar-
ranged an opening and closing device connected with
the tongs, that the latter may be conveniently used to
clasp the spittoon, when it may be readily lifted and car-
ried away for emptying or cleaning.

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

NEW BOOKS AND PUBLICATIONS.
PHARMACEUTICAL PREPARATIONS, WITH

THERAPEUTIC NOTES, FORMULZ,
Doses, ETc. Philadelphia: John
Wyeth & Brother. 1893. 8vo. Pp.
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the trade, contains a-vast amount of information which
cannot but be of value to all physicians, pharmacists and
chemists. The reading pages are written by practical
chemists and the subject is frequently illustrated by
graphic symbols, formulas, etc. Some of the new re-
medies are described by well-known physicians. Messrs.
Wyeth are to be congratulated on the production of
such a creditable work.

The Royal Edition of the Architect,
Builder and Decorator for August contains several
superb photographs of pleasing residences. The desig-
nation of “royal * is merited. In excellence of contents
and beauty of typography the Awrchitect, Builder and
Decorator has no rival. .

SCIENTIFIC AMERICAN
BUILDING EDITION.

SEPTEMBER, 1893.—(No. 95.)

TABLE OF CONTENTS.

1. Elegant plate in colors, showing a residence at Green-
wich, Conn.; erected for Miss E. L. Kirtland. Floor
plans and two perspective elevations. - An excellent
design. Mr. W. S. Knowles, architect, New York
City.

2. Plate in colors showing the Queen Anne residence
of W. H. McKnight, at Springfield, Mass., erected
ata cost of $11,500 complete. Perspective views
and floor plans. An attractive design.

3. A colonial dwelling erected at Rutherford, N.J.
Perspective view and floor plans. A model de-
sign. Cost $3,476 complete. Mr. H. G. Ten
Eyck, architect, Newark, N. J.

4. A cottage erected at Bridgeport, Conn., at a cost of
$2,775 complete.  Floor plans, perspective view,
etc. Mr. A. M. Jenks, architect, Brooklyn, N. Y.
An excellent design.

5. Engraving and floor plans of a Queen Anne dwell-
ing recently erected for W. Q. Taylor, Esq., near
Boston, Mass. Samuel J. Brown, architect, Bos-
ton,Mass.

6. A cottageat Allston, Mass., erected at a cost of $2,500.
Floor plans and perspective view. A pleasing de-
sign. Mr. A. W. Pease, architect, Boston, Mass.

7. Floor plansand perspective elevation of a cottage at
Allston, Mass., costing about $2,000. Mr. A. W.
Pease, architect, New York.

8. A tasteful design for a smithy or blacksmith shop.
9. Dlustration of a new English villa at Worcester.
10. View of an Italian courtyard.

11. The Fifth Avenue Theater, New York. View show-
ing a section of the proscenium arch and a por-
tion of the family circle, also an engraving of the
old Fifth Avenue Theater, burned in 1891.

12. Miscellaneous contents: Wood pavements.—Lead
as a coating for iron and other metals.—White in
house painting. — Ontario metallic paint.—Deaden-
ing floors.—Tropical roofs.—Purification of air.—
Seasoning stone.—Stone under the microscope.—
Housekeepers should remember. — The Climax
solar water heater, illustrated —Roofs and roof
covering.—Litharge cement. —Tower supported
tanks, illustrated.—Larsen’s improved refrigerator,
illustrated.—The New York Aquarium.—Adjust-
able bevel-band saw machine, illustrated.—United
States pitch pine industry.—The Cook patent
levels, illustrated. — The Howard combination
heaters, illustrated.

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

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

361 Broadway, New York,

© 1893 SCIENTIFIC AMERICAN, INC.

This little book, though published in the interests of
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‘Business.and WPersonal. .

The charge for Insertion under this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
ti. t8 must ber d at publication office as early as
Thursday morning to appearinthe following week’s issue

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

*U. 8.” metal polish. Indianapolis. Samples free.
Stave machinery. Trevor Mfg. Co., Lockport, N. Y.
Improvedironplaners. W. A. Wilson, Rochester, N.Y.
For best hoisting engine. J. 8. Mundy, Newark, N. J.

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

We have parties wishing to obtain interest in good
patent. Address Crosby Bros., Duluth, Minn.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R.Dudgeon. 24 Columbia 8t., New York.

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

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

Wanted—A party to pay cost of foreign patents on
new hydraulic air compressor for an interest in the
patents. Address A. 8, Box 773, New York.

Guild & Garrison, Brooklyn, N. Y., manufacture steam
pumps, vacuum pumps, vacuum apparatus, air pumps,
acid blowers, filter press pumps, etc.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26to 36 Rodney St.,Brooklyn, N. Y.

Patent Electric Vise. What isclaimed, is time saving.
No turning cf handle to bring jaws to the work, simply
one sliding movement. Capital Mach. Tool Co., Auburn,
N.Y.

$40,000 will buy stock,good-will,and fixtures of well
established machine works at Philadelphia. These works
enjoy a handsome trade and are well known throughout
the United States, and to a young man possessing the
requisites of purchase, together with mechanical abili~
ties and business training, this will prove a rare opening.
Address ** Opportunity,” care Scientific American, New
York.

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.

Refpredg&esfto form%r articles or %lésw%rs shguld

ve of paper an or number of question.

In gtliries not answere(i’ agle reasonable time should

e repeated ; correspandents will bear in mind that
some answers require mot a little research, and,
though we endeavor boreg!y to all either by letter
or in this department, each must take his tarn.

Special Written Information on matters of
personal rather than' general interest cannot be

e: d without remuneration. .

Scientific American Sugr;:lement: referred
to may be had at the office. ce 10 centseach. - ..

Books referred to promptly supplied. op zeceipt.ef,.
price. ] ] .

Minerals sent for examination should be distinctly
marked or labeled.

6377 E. F. P. writes: 1. I read that
1,800 volts were used in the execution of a New York
murderer. According to that, it would be fatal to grasp
the terminals of a battery of 1,800 Daniell cells joined
in series. Would it ? Again, as the voltage of a cell is
independent of the size of the plates, if each of the
above mentioned cells was no larger than a lady’s thim-
ble, the series should be equally fatal. Woulditbe? If
not, whynot ? A. A constant voltage has very littleeffect
on the human system. Sudden changes in potential
in dynamo circuits, perhaps partly in themselves and
partly by the production of induced currents, are the
fatal elements. The batteries described would have very
little effect, and would be perfectly safe. 2. I havea six-
cell plunge battery that must have a voltage of nearly 12.
Why do I experience no sensation whatever whenI grasp
its terminals? A. See answer 1. 3. Can a good
D’Arsonal galvanometer be made to show the induction
currents generated by moving a coil of copper wire
through thefield of a permanent magnet ? If so, h(_)w\
should things be arranged so as to show the effect to an
audience ? A. Use very fine wire, 80 as to get as many
turns as possible, and connect its ends to the galvanome-
ter. Sweep the coil rapidly across the fleld close to the
magnet poles. Be careful not toshakethe galvanometer.
4. Whatadvantage, if any, can be obtained by using a
storage battery if (a dynamo being unobtainable) it must
be charged by means of a primary battery? Would it
not be better always to use the primary battery direct ?
A. Asmallprimary battery can charge in a given number
of hours a storage battery, so that a very heavy current
can be taken therefrom for a less number of hours. It is
virtually a concentration of many hours’ action of the
primary into a few hours’ action of the secondary battery.
5. In computing the energy of a moving cannon ball or

2
ra‘lway train I am directed to use the formula K=-Z—v
J
Now, why use 2g, since. that quantity is exclusively an
element of the laws of falling bodies ? Isn’t it possible
to compute the energy of the ball or train referred to by
a process entirely independent of gravity considerations ?
A. Energy is always referred to gravity considerations,
and is expressed in foot pounds or other unit of vertical
height and weight. The formula given reduces energy’
of motion to energy of position; position referring to
height or advantage of position with respect to gravity.

(6378) E. W. L. writes: Iam making a
pocket battery, 34 inch in -diameter inside and 8 inches:
long, to hold1 ounce of electropoion fluid. Iwantto
know which is the cheapest and best way to protect:
the zinc so that it will last longer. I want it to heata
No. 40 platinum wire to incandescence, the wirehaving
asmall loop, and about 3% inch long, the length to be
heated being 3¢ inch. It is not to be heated steadily, but
for a few seeonds at a time, and will the batterydo it and
how long ? The size of zinc and carbon is to be 1§ inch -
in diameter and 834 inches long. A. Amalgamate the
zinc withmercury. A very small quantity will suffice.

The battery will exhaust itself when not in use. It
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Tw is very small.

1(5379) C. A. K. says: Will you kindly
answer the following ? 1. Ocean steamships on their trip

t make better time than on the trip west. Is it due
toocean currenis, offshore winds, or do they make the
trip on the arc of a great circle ? A. The ocean steamers
follow great circle sailing as nearly as possible both ways.
It is the prevalence of westerly winds and the easterly
set of the Gulf Stream that counts favorably to the east-
ern trip. 2. Tosettle a dispute between two friends:
A claims that Florida is larger than England, Wales,
Scotland, and Ireland combined, B claims it isn’t. Please
give number of square miles of each. A. B is correct.
Florida has 59,268 square miles; England, Wales, Scot-
land and Ireland 120,879 square miles.

(5380) L. I. 8. says: Do you know of
any method by which black sheet iron drums could be
soldered with ordinary soldering copper without first re-
sorting to galvanizing, or any other method by which
same could be made watertight ? A. By removing the
scale at the joints by acid, or scraping, the iron can be
tinned with a copper, sal ammoniac being used as a

. flux and . tin as solder, and when made up, soldered, or
perhaps a better way forriveted-and lapped joints, dip
the drums in hot coal tar or thin asphalt varnish long
enough to allow the tar or varnish to penetrate to the
seams, then drain and cool.

~ (8381) G. F. K. asks: Having heard so
much in regard to the use of oil on water during a storm
-at sea, I would like very much if you could inform me
“what action the oil has in stopping the force ‘6f the waves,
or in other words, what is the nature of oil with water?
'A. Oil forms a film over the waves, which prevents them
from breaking, reducing them to the condition of smooth
swells. It operates by preventing the dangerous break-
ing at the crests.

~ (5382) D. W. C. writes: In your Sup-
PLEMENT of August 26, page 14717, is an article entitled,
“The Dmmbuﬁon of Refrigeration in Cities from Cen-
tral Stations.” I would like to knowif it would be prac-
tical for a hotel having 40 horse power (water) always at
control to refrigerate a room for cold storage and to
manufacture its own ice,800 pounds daily. Also what
ice plant wpuld best be suited for a hotel with the above
power, sayfor the manufacture of 500 pounds daily? A.
The operation of a refrigerating apparatus for the pro-
duction of ice and for cooling storage rooms from a dis-
tant source of power is practicable, either by compress-
ing air at the power station and transmitting through
pipes to the cold rooms, and there expanding into the
rooms, or through coils immersed in brine for freezing in
pans, as used in the ammonia process for making ice.
The operating of cold rooms bylcompressed air is much in
use in England and on ships in the meat and fruit trade,
also-on some of the United States war ships. There are
no refrigerating plants as yet in use in the United States,

'to. our knowledge, that are operated by compressed air,”

although several projects have been named. The
economy of the ammonia processes has probably stood
in the way.of ‘progress in the air process, but where

. attiple water pawer can be had, the economy of, com+
. presged air cooling becomes a most economical one. The
transmission of electric power from a distant water power
station is practicable for operating a refrigerating plant
with air or ammonia. Address Delamater Iron Works,
81'South 5th Avenue, New York, as to compressed air
plant, and Pictet Ice Machine Co., 2 Cortlandt Street,
New York, as to ammonia plaunt.

(56383 W. M. P. asks: 1. How would
you proceed if obliged to stop your engine, when steam
was blowing off at the safety valve, and aheavy fire in
the furnace ? A. Open the fire door wide, throw a cov-
ering of coal thinly over the fire and start the pump feed-
ing the boiler. If the gauge pressure continues to rise,
olightly lift the safety valve. 2. State the most economi-
zal point in thelstroke at which to cut off the steam in
the cylinder, and demonstrate it by an example. A.

The most economical point of cut-off in a steam engineL

varies with its kind and with the initial pressure. The
least volume of steam in pounds of water evaporated in
the boiler per horse power per hour is assumed as the
meastre of economy. The terminal pressure inthe cylin-
der indicates in a measure the point of cut-off for various
pressures.  If it approximates mear to the atmospheric
line with an initi 1 pressure of 100 pounds, one-sixth cut-
off would be the economical point, while with steam at
80 pounds one-fifth cut-off, 60 pounds one-fourth cut-
off, 50 pounds three-tenths cut-off, and so on.

(5384) J. B. B. asks: 1. How are close
coiled spiral springs wound so they have such strong ten-
~gion? A. The tension of helical coiled springs is due
to the torsional resistance of the steel. The twisting of
a small steel wire will illustrate the difference between
the bendmg and torsional resistance. 2. How are steel
letters for marking tools, etc., made—by cutting or stamp-
ing the annealed steel and then tempering? A. Steel
stamping letters are made by punching the central parts
with small punches suited to the various forms of the
letters, by engraving and by filing the outside to the
proper form. 3. What acids are used in etching German
gilver, brass, nickel, aluminum and steel ? A. Use nitric
acid diluted with water for all but aluminum, for which
use acetic acid saturated with common salt. 4. Where
can the report be obtained of the aeronautical congress
held in Chicago, of which you made mention last week ?
A. The report of the aeronautical congress is not yet
published. Address the secretary, Professor A. F.
Zatim, Notre Dame University, Indiana. 5. Is there
a practical gasoline road wagon, suitable to carry two
persons at a speed of from four to twelve miles per hour
over ordinary roads, now in use ? and if so, give name
and address of the makers. Also cost of machine if
known. - A. Road wagons run by gasoline engines are
. not yet on gale: T'hey are as yet in the experimental
stage.
-(6385) G. R. C. writes: In a residence
.. which I am building I desire to put in water closet and
* bath room. ~Our city has water works but no sewerage.
How can I arrange a cesspool so that it will be perfectly
gaté ? ~Our soil below the surface is hard clay, withno
vein of sand or gravel, but we find water at a depth of
about twenty feet. A. A city with water works and no
gewers is in something of a dilemma in the manner of

disposal of the larger quantity of sewage natural to a
water supply system. If there are no wells it is safe to
dig cesspools as deep into the water stratum as practica-
ble for present use. If neighbors have wells drawing
from the water stratum, then cesspools are more or less
dangerous. If made, they should be shallowand tight
and arranged for the convenience of pumping into tank
carts forremoval to a safe distance,

(5386) 7. B. B. writes: Why in two
different formulas for waterproofing woolens there ap-
pears to be the divergence in application I now describe,
thus: 1. a soap and ) alum solutions. In this case the
woolen is dipped first in ¢ and afterward in &, the result
being an insoluble combination in the fiber of the ma-
terial treated. I understand the 7rafiongle of this. 2. &
acetate of lead solution, y sulphate of alumina solution.
I wonld have thought that in this case, as in case 1, the
woolen would have been treated to an alternate dipping
in each solution, allowing the combination and the re-
sultant insoluble crystals to form in the fabric; but in
this case the direction is to combine the two liquids, de-
cant the supernatant acetate of alumina, leaving the in-
soluble carbonate of lead and soak the fabric in the
acetate of alumina, leaving it to dry out. Will you please
say how or why it is that the exposure to wet does not
wash out the soluble crystal, if it would not be better to
dip (and partly dry) the fabric alternately in case 2 as in
case 1, or if you can advise that process 2 as above is
really good, whether it would require oft renewing? It
is certainly the cleaner process of the two, if it will only
stand good, as long as process_1. A. The 1ationale of the
first process is to fill the texture of the goods with alum
soap, which is insoluble in water, and hence must be pre-
cipitated as described. The second process saturates the
goods with a combination of aluminum with a weak
acid. This salt is supposed to decompose and in a cer-
tain sense mordant iteelf within the fabric. Properly
executed, the first process wouldl seem most efficacious.

(5387) W. H. U. writes: 1. In using a
warm cyanide solution with a gold coin or an anode, I
get a slight coating on copper' cathode followed by a de-
posit of brown incrustation which prevents all additional
deposit, battery 5 Crowfoot cells. What is the trouble ?
A. Use a pure gold anode and connect your battery in
quantity. 2. Approximately how much metal (brass or
copper) can be depogitedwith dynamo described in Sue-
PLEMENT, No. 793, in a day’s run, 10 hours. A. Allow
one-quarter of a grain per second. 3. Is there any patent
on storage baftery recently illustrated in ScrENTIFIC
AMERICAN? A. In our SuppPLEMENTS you will find
many articles on this subject. No very prominent in-
vention has been recently illustrated. 4. When a storage
battery has been charged for some time, will it develop

| a current instantly or does it require time to get in full

action ? A. Practically speaking, it will.

(5388) D. B. H. asks: 1. Is the making
of electrical instruments, galvanometers, etc., embraced
in the machinist's trade, or is it a trade in itself ? ‘A.
There are some special trades in mechanics that desig-
nate certain branches to which the term  machinist ™ is
not generally applied, aswatch and clock makers, electri-
cal instrument makers, philosophical, optical, and mathe-
‘matical instrument makers. The term “ mechanician
has been very properly applied to persons pursuing the
finer branches of the mechanic arts. 2. Does it require
a steam engine of one horse power to run a genergtor of
746 watts to its full capacity ? A. Yes.

(5389) J. R. C. says: Kindly state\
your columns at what height an observer must stand to
see an object thirty feet high, which is sixty-one miles
distant across the water. A. The depression of the
horizon for an object 80 feet high over the sea is 714
miles, which must be deducted from the total distance,
which leaves 583 miles as the total distance to which de-
pression of the horizon is due, which amounts to approxi-
mately,1,700 feet, including refraction. Different barome-
tric and hygrometric conditions of the atmosphere make
the total height somewhat variable.

(5390) J. J. P. asks: How much power
will be required to run a sixteen foot boat, forty inches
beam, seven miles an hour? What size propeller should
be used ? What speed could such a boat make against a
current of five miles an hour? A. Three horse power.
Engine cylinder 234x334 inch. Propeller 20 inches
diameter, 300 revolutions per minute. Thespeed against
or with the stream would be 2 miles or 9 miles.

(6891) C. T. B. says: Perhaps your cor-
respondent T. D. D., Notes and Queries 5319, of Sep-
tember 19, 1893, would be interested in the article by
George H. Knight, in the Cosmopolitan Magazine for
September, page 620, relative to the practically continu-
ous railway rails being laid at Cambridge, Mass., for
an electric railway.

(5892) S. H. writes: I wish to convey
hot mineral water from the hot springs to my house. The
distance is about two miles and one-eighth, with about 50
feet full. I wish to know if you know of any one who
makes an auger that will bore pump stocks from 8 to 10
feet long; and cleanse themselves, size 2 inch bore. A.
Ames Manufacturing Co., Chicopee, Mass., manufacture
pump augers and reamers for making wooden pipe and
pumps.

(5393). D. B. K.—Your boiler for 12 gal-
lons capacity should be made of 3§ inch iron. The fire
box should be ventilated by tubes, like other vertical
boilers.

(5394) A. V. L., Texas, asks: What is
the theory upon which the rain makers carry on their
operations ? Isthere a sound basis to the theory, or
rather, in which instances, if any, have they actually
succeeded in bringing down a copious rain ? The experi-
ment was tried here last year, but did not succeed, and it
is said that preparations are now being made for another
trial. Many people seem to regard it as a piece of fool-
ish nonsense and waste of money. A. The theory, as far
as we understand it, is based upon the posgibility of pro-
ducing condensation of the moisture in the upper atmo-
sphere into clouds, which are composed of minute vesicles
of water, or, if clouds are in sight, to develop an enlarge-
ment of the water vegicles into raindrops by the intense
vibration of the upper atmosphere, or perhaps, by the in-
tense heat of the exploding gas, to create an upward cur-
rent from a nearly saturated under current into a colder

current, where, by contact with cold air, its moisture
would be condensed and fall as rain. Where the condi-
tions are favorable, as in a nearly. saturated atmosphere,
the experiments seem to have been successful in pro-
ducing a shower. When the atmosphere was of a low
degree of humidity, failure was the result. The idea was
derived from the fact that rain has followed some of the
great battles of the world, or, more probably, thatsome of
the greatbattles were fought just before a storm.

(5395) J. W. V. asks: What can I use
to keep planished copperand brass bright and what will
clean them without much rubbing ? Also what kind of
a solution do the silversmiths use to clean their ware
with and to keep it bright without rubbing? A. For
keeping copper and brass utensils bright, there is
nothing better than tripoli, rottenstone, or rouge, wet
with a solution of oxalic acid in water, about one ounce
to the pint, using a linen rag for a rubber. When pol-
ished, wash in hot water and wipe dry. Thissavesmuch
rubbing, over the polishing material alone. Silverware
cannot be kept bright without rubbing, which for plain
goods needs nothing but wiping with a wash leather and
Vienna lime or the finest chalk,such as used for cos-
metics. For frosted and chased ware, a soft brush should
be used charged with Vienna lime or fine chalk.

(5396) E. T. M. writes: 1. Will a wind-
mill 8 feet diameter draw water from a distance of 40
feet horizontal by 25 feet vertical through 114 inch pipe,
and force same through 1 inch pipe to height of 30 feet ?
A. The windmill ‘will easily pump water through the
pipes as stated. 2. Isthere any kind of turbine or other
wheel by which I could run a sewing machine with a fall
of 25 feet water, something cheap and safe ? Bottom of
tank would be about 25 feet above sewing machine and
water not plentiful enough to waste. A. A small water
motor as made by the Backus Water Motor Company,
Newark, N. J., will run the sewing machine. Address
them for prices. 3. Do you know probable cost of such
a small turbine for this purpose, or is there any other
clean, safe method of running the machine whereby foot
power could be avoided, and would a small gasolinefen-
gine be cheap and safe to pump the water distances men-
tioned in 1 andrun the machine, not at same time, but
each alone? A. A gasoline engine, i placed no higher
than 25 feet above the water, will do the pumping and
run the sewing machine. Address advertisers of gaso-
line engines in SCIENTIFIC AMERICAN.

(5397) R. G. M. says: I take the liberty
of asking for directions for polishing horn. A. Use
finely ground pumice stone and water, applied with. felt
polishing wheel; finish with rottenstone applied in the
same way, or having scraped the work perfectly smooth
and level, rub it with very fine sandpaper, repeat the
rubbing with a bit of felt dipped infinely powdered char-
coal with water; and lastly with rottenstone or putty
powder and finish with a piece of soft wash leather,
damped with a little sweet oil; or still better, rub it with
subnitrate of bismuth by the palm of the hand.

(5398) W. - L. F. says: 1
kindly let me know what I can use to remove
from white marble # A. Turpentine, 2}4 tablespoon:
lye, 134 gills ; ox gall, 134 ounce; pipe clay, q. 8. toma
apaste. Apply the paste to the stain and let it remain

you
;pots

for several days. . Iron mould or ink spots may be taken | Bod

out by dissolving in 114 pintrain water, 114 ounce oxalic
acid, 34 ounce butter antimony, flour sufficient to make
the mixture of a proper consistency. Put on with a
brush, let itremain a' few days, wash off. Grease spots
may be removed by applying common clay saturated
with benzine. 2. Also something to remove moss from
brown stone where flower pots have been standing ? A.
Mildew stains on brown sandstone are very difficult to
remove except by refinishing, but the appedtance of the
stone can be improved by scrubbing’the mildewed stones
with a strong solution of caustic soda in water.

(5399) W. R., California, asks how the
magnetic variation of the compass needle is determined.
A. If youhave a theodolite, a simple observation of
Polaris at its upper or lower culmination will give the
variation on the needle circle when the zero circle read-
ing is vert._cally collimated with the axis of the telescope,
Polaris i> _ow 14 degrees from the true pole and oppo-
site to th_ atar Mizar, which is next to the last starin the
handle of the Dipper. When Mizar is on the meridian
either above or below Polaris, the polar axis is in the
vertical line. When Mizar is at right angles to the west,
Polaris is 1% degrees east of the true pole, and véice vers:,
sothat a good observation may be alwaysobtained within
six hourr after dark, by allowing for the three different
positions of Polaris If a compass is used, a plumb line
should be hungfrom 15 to 20 feet from the compass, so
that both compass sights will cut the line of sight of the
plumb line and the rear sight and plumb line algo in line
with Polaris. Allow for the position of Polaris if at east
or west elongation as above stated. The plumb line can
be illuminated at the points of sight by lanterns shaded
from the eye. Chalk the plumb line to make it ea:gly
seen

(5400) W. F. W. says : Will you kindly
inform a reader what is the fastest time made on rail-
roads in England and the United States respectively. Also
the fastest schedule time in each of the two countries,
and what improvement in time has been made in the
last forty years? A. The fastest schedule time in both
England and the United States is about50miles per hour.
About 90 miles in England and 112 miles in the United
States are the fastest spurts. Probably 25 per cent is
the schedule increase in 40 years.

(5401) G. H. N. asks: 1. What is the
difference in winding dynamos and motors ? A. There
is no difference. 2. What is the difference in winding
dynamos for high or low voltage? A. The difference in
voltage will be made by increasing or decreasing the
length of wire in the coils of the armature. 8. What is
the difference in winding for steady or alternating cur-
rent? A. The difference between direct and alternating
current machines is 8o great as io render it 1impossible to
fully describe it in the space available in Notes and
Queries. We refer you to SUPPLEMENT, Nos. 733 and
448. 4. What electrical magazine can I subscribe for
that is not printed for the advertisements it can get and
that will give me useful information, keeping me posted
as to mew inventions, etc. The SCIENTIFIO AMERICAN
and SUPPLEMENT contain all of the important electrical
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news and more practical information than most pnrely
electrical papers.

(5402) W. M. G. writes: I am making
a storage battery and would like to know if the plates of
a storage battery could be made of type metal and if the
same would in any way affect the action of thebattery ?
A. You can use type metal for storage battery plates, but
we think thealloy would be improved by the addition of
pure lead, as type metal is rather brittle and apt tobe
eagily broken. An alloy of lead and antimony is now in
use forsecondary battery plates.

(6408) B. A. C. writes: I wish to. con-
nect a small dynamo used to charge storage batteries to a
windmill. There is an abundancelof power, but there is
an irregularity of speed. Now, will the dynamo charge
thebatterieswhile running nnder different rates of speed ?
A. You must arrange an automatic cut-out to throw off
the dynamo current in case the speed is too high or too
low. A considerablerange of irregularity is permissible.
An automatic governor might be devised to regulnt.e the
charging current. ¢

(6357) For “fifth” root in above query
read *sixth * root. ‘

TO INVENTORS.

An experience of forty-tour gears,andthe prepa.ratlon
of more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understandthe
laws and practice on both continents, and t 0 possess un-
equaled facilities for procuring patents everywhere. (A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating t he securing of patents, either at home or
abroad, are invited to write to this office for prices
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTION:t

For which Letters Patent of the
United States were Granted

September 19, 1893,

AND EACH BEARING THAT DATE.

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

Air current governor, 8. P. Smith.................. ,238
Armature for dynamo-electric machines and mo-

tors, W. T. KoSinski ........ ..cocevvvene cennes ,24"
Asphaltum, etc., extracting and refining, A. F. L.

Bell . 505. 416
Autogmphic register, Bassett & Dement . 505,260
Axle, carriage, C. W. Brooks. 505.387
Axle lubricator, J. G. Coburn. 505,
Axle lubricator, F. Pettepher . 505,124

Axles, treating car, J. Lauth

Baling press, Brown & Gehrt

Balloon for observing distant objects, C. A.
Smith........ i cieeiiiiiiiiiiiiiieeiens seeveeees 505,414

Bandage, uterine, C. F. Ohlri 505,249

Battery. See Electric pmna.ry battery.

Bearing,o B. JacQbs

Be. , spindle, W.

bo tom, wire, M. L

Bod, ventilated, §. P. Batotia

Beds, leg for wardrobe, Morrison & Ames. .

Beer te]nipermg device, G. Kruse

Bell, L. H. Abell..................

Bell door, A. A. Pag

Belt clamp, B. B. Hawkes..

Belting, R. ''emmel.

Bicycecha.m lock, W. H. Hart,

Bicycle gear, E. J. Swedlund

Bicycle handle adjustable, W.
Bic port,

. 505,405

ye ertel & Beck. . 505,162
Blt See rldle bit. Reaming bit.
Blade, flerible, F. O. Climer-......... ceeeseeteeinnn . 505,189

Boiler furnace, J. K. Thomps

. 505,144

oiler furnace, steam, J. C eg’ orn . 505,004

ottle stopper fastener, B. . Gunnorson. . 505,291

ottles, stoppering, C. Schroeder. .... 505.301

Bow sockets, covering, Pfaff & Lewis .. 506,278

Box.. See Cracker box. Stuffing box.

Box,F. F. Sanborn..........ccccceieeveeenenannes veeeee 505,253
Brake. See Car brake. Sled brake. :

n, ceveveennvends 505,285

Bridle bit, C. H. Smi . 505280

it
Broom corn cleaner, F. W. Reese
Brush burner, H. 8. Gay!
Burner. See Brush burner Hydrocarbon bur-
ner. Oil burner. Petroleum fluid burner.

g8
g5

Butter, treating, J. H. Stebblns, Jr . 505,137
Calendar, perpetna D. A Hol 505,313
Can. Seé Oil can. Tank can. :
Candelahrum C. 8. Koehler .............. 505,316
Car brake, H.P.Bassett...... 505,381
Car coupling,C. A. Ballreich . 505,318
Car coupli & J. J. Crowley.. . 505,287
Car, pilot, LinK.........c..... . 505,406
Car register, street, O. E. Michau . 505,167
Gar seat, raflway H. 8. Hale . 505,246
Carriage, W. H. Emond - 6,10
Carriage, A, %chroeder . 505,
Cart, road, J. S. Shoema.ker . 505,333
Cartridge, W. C. Bush...... . 505,089
Cartridge, W. H. Sae () SR .. 5065.297
Cartridge holder, Krag &J onzensen ... 505,363
Cartridge loadmgr achine, C. 8. Hlsey .. 55,423
Cash register, J Cowley.....ccuveurnan. . 505,194
Cash register and mdlcator, J. H. Greenlea . 505,101
Caterpillar trap, T. D. Noo:. . 505,226
Chair. See Foldin, chmr Rock1
Check hook, G. H. agner.. 505,147
Cheese vat _heater, R. OIp........ . B05,413
Cigar attachment '[‘ Gn Ifo; le 505,401
Cigar box molstener. C. H. Bayley............. .. ee 806,261
Clamp. See Belt clamp. .
Clasp. See Corset clasp
Cleglner See Broom corn . cleaner. Dish
Clock, alarm Mason.& Snow........... . 505,115
Cloth nnppmﬁ ‘machine, J. D. Cloudm: . 505,
Clog(l stret ing and drying machine, 5 5(')5’117
Clothes dner J. G. Kurtz .. 505,108
Clothes pin, H, Merrill, L. 505,407
Clutch, J. C, Gibson............ . 505,219
C]utch, friction, E. G. P. Wern..... . 505,338
Clutch mechanism, I. R Thompson 505,257
Coat and hat hook, F. Ta.ylor - %.337
Coat and hat hook. A. White 208
Colors upon cottons, etc., fixing, 505,088
Combination lock, H. H. Daniels, 505,157
Combination lock. T. W. McGrath.. . 505,120
Compass, ship’s recording, J. Hope. 505,361
Compound spring, G. H. Chatillon.. .. 505.092
Conveyer chain, J. Pollock....... . 505,296
Cornstalk shocker, O. D. Mowrer. . 505,225
Corset clasp, D. Essex............. - 505,288
Corset steel, E. Wilson .., . 505,150
Cot, gortable folding, B, D. . 505,408
Coupling. See Cnr coupling.
Cover, box, J. R. Barry . 213
Cracker box, J. C. Loughry . §05,110
Crane, steam, hydrau]ic, W S. Halsey.. . 220°
Crocheting machine, Merrow & Stedman.. 276
Curtain stretcher frames, easel attachment for

ace, A. P, Bohlinger....................oii 308
Cutter. See Flue cutter. Glass tube cutter. -

tato cutter.

Cycle mud guard, Gardner & Marshall..
Dental disk holder, E. Nelson
Dish cleaner, M. D. Colba.t;h .
Door check, K. Reichert o D05
Door opening or closing device, J. H, Whitaker.. 505,376
Door operating apparatus, electric, Hicks 27%
Doors, time releasing device for gmvlty. W. L.
Weller, Jl..uceeeieeinreeineesncrnnsenncanens «eeee. 506,416




Frientific dmerican,

Dough raiser, E. H. MacIntosh. 505,364 |
Draught equalizer, J. W. Gamb 505, 398 |
Draught evener, H. H. Harnden. 505,160
Drawing frame, C. 8. Robinson 505,371
Dredger mast, W . Pless.... 505,176
Drier. See Clothes drier.
Drill, C. Grotz 505,199
Drying apparatus, E. F. Mead. . 505,116
- Electric light fixture, B. F. Flint..... .. 505,
Electric light, revolving, B. F. Flint.. -~ 505,008
Electric lighting system, A. G. Waterhouse .. 505,241
Electric machine, dynamo. A. 8. Atwater...... .. 505,184
Electric machines, automatic regulator for dyna-

mo, O. P. Philbrick 505,200
Electric motor, E. R. Es .. 505,306
Electric primary battery, T. Coad. .. 905,392
Electrodes, manufactnring. C. Poll .. 05,125
Elevator safet; , W. A. Finney.. . 505,289
Engine. See as enmne. Rotary eng

tion engine.

Engine cut-off, steam, A. J. Bates. .. 505,153
Engine exhaust, steam, J. W. Clou 505,190
ffarm gate, 8. S. She: 505,332
Faucet. D. A. Hitcbcock.. .. 505,105
Faucet, filter, E. O Wilson....... 505,340
Feather fur, treating, B. Tausk.... . 505,141
Feeder, time stock, J. H. Weller. 505,180
Fence, H. Hansbarger.......... 505,357
ence post, H. B. Camp.. 505,156
ence post. J. D. Paldi.......... .. 505,367
Fence stay, wire, W. Van Horn . 505,146
firearm rack, J. A. Meadows. .. 505,320
ire back, J. G. Sheldon...... 506,237
Fire engine harness, T. Murphy..... 505,410
fire ki composmon, P. S Grin 505,311
ish scoop, Penny & Biggerst. 505,295
Fishing reel, L. S. Cole... 505,216
Tlood gate, J. H. Caraway 505,390
‘lue cntber, E W Pratt. 505,328
ol i J Moreland .. 505,321
form, ust N .............. .. 505,133
Fracture apparat. s, J. T Berzhoﬂ. 505,382
Fruit holder, W. Nicholson............. .. 505323
fruit stomng machme. P Maisonneuve ...........
'urnace. See Boiler frnace. Hot air furnace.

Smelting furnace.

Turnace, J. K. Thompson. .......cooeivenriinieeanene 505,143
Furnaces with me apparatus for charging, J .

Buchanan, Jr . 505,348
Gauge and cane, combmed G. W.Bowen. 505,385
8ame boardt: Wf G. H H l‘g'l .1.1 ...i ..... S . 505,314

as, apparatus for charging qu 8 Wi

acid, J. F. Theurer...... 505,240
Gas engine,c W. Pink {r 505,327
Gas, purifying ammonia, Vail & Charlto: 505,
Gas regulating and advertising cabinet, J. Ruth- 05912
(iate.t See Farm gate. Flood gate. Tilting
Gabe. T.JoANATe....cooviinneieeeiisenneiceceinnnnns
Gate and mechanism therefor, T. H. Lindley
Gate hanger, F. A. Cull

en

Gems, cluster setting for, R. Fuchs
Glass tube cutter, A. Adams, Jr..
Governor, J. D. Silb
Grinding machine,

yerzahn
T. Shaw..

Handle. See Bicycle handle,
nger. See Gate hanger.
Harmonica, G. Hyman 505,223
Harvester cutter bar. 505,325
Hay press, L. L. 505,224
ay rack, Laird 505,317
y sling, B, G. ‘Olson .. .. 505,227
Hoadlight, eleciric, B, A. Bdwards. .. 505,351
eater. See Cheese vat heater. Tank heater.

mli inn and lighting vehicles, device for, N. B. 505.350
E’.inge. sprin W. Coultas. . 55,198
Hoe handl e,gl' P. Phillips . 506,252
Hoekhorse, C. Cottis 505.349
. 2 See Check hook Coat and

nap ho
Hot air fnmace, A.J. Erwin.. . 505,096
Hot air furnace, J. H. Putnam.. . 805,177
Hydrocarbon burner, A. Schafer. 605,374
Indicator. See Lamp filling indieat
Insulated electric wires. cleat for holding a plu-
rality of, E. W. Buffinton.... ... 505,215
Insulator pin, J. J, O’Neill 605,123
lnslliliator pin and bracket machine, C. A, Eisen- 505,309
Iron or steel, apgmtus for the manufacture of
R sheet, 8 17477 tetesetierasienanne 505,132
- Joint. See Rail joint.
Keyhole guard, L. Schneider...............ccceoe..t 505,299
. t,ting n):achine stop mechanism, Smith & Oas- 1136

L& ]
A

505,
Lamp, Pi .
Lamp, elec . 506,183
Lamp, elec 506,
Lamp, e cv 3 mid . 506,233
Lamp fi tor, T. . 5,

Nling indical
3 socket ele(lzlt.ric, J. M. Gar

Lock, J.T
Locomotive cab
Loom shuttle, J. W. Kee

t,ch and lock combined W. A. Justice ,403
- Lawn sprinkler, 8. S. Bl c . 505,086
Letter press, G. E. Clar] 605,093
bevteli]ng instrument, hydrostatic. 0. Y. Fryk- 506,260
Light. See Electriclixht; Headlig
sighting device, J. E. BaTlOW..........cocoeeuiaee.. 505,185
ghting ﬂxtures, device for suppo: oth 505,129
’ 1rninsg D.C.Hughes..... .. 505.1
[‘ocl ee éicycle chain lock. n
ock

Beatt;

. W. Mackenzie-Hughes

: Lnbrieator See Axle lubneat

e Ope rat.inF
Ma.rbleizlng met.
Meat preserving devwe,

-Mechanical motor, J. E. Wes!
Medieal air injector, electro, Dawd
Metal tubes, machine for buffing,
Metal working, electrical, Burton & Anzell
Moulding flasks, re ainlng bar for, T. J

erry
Motor.

Ore concentrator, T. McGl
Ores of zinc, manganese, Or iron, 1!

Oven. baking, P _eiderer & Wern .
Oveéi combined flattening and annealing, J.

Oii burner for furnaces, W.

mechanism. T 8. Smith...
S. Withers..
W Powers..

. 505,303

Harper

Mechan
Steam motor,

Mower ;ﬁrass gathering attachment, lawn, M. Fry 505,310
* Mower, lawn, G. ,187
- Music sheet tnrner, J N Carpenter. . 307
Negative and screen holder, J. Scouler ,331
Non—conduct1n¥ composition of matter forcover-
ing steam pes, botilers, etc., 8. W, er.... ,426
Nut lock, T. ceneen 365

0Oil can, L. 8. Bonbrake..

ADDY . ceereen iirnes ciriiieaenaans . 505,418
Oven heatregul ator, A. Bedna.rz 505,345
Packing, J.A.Barnes.. . 505,084
Pail bottom. metal D. A. Lis . 505,318

Paper hanging machine, A. H “Lohlker. .

505.109

Paper hoops, machine for making, W. E. Frost... 505,421

: fr
Penholder. C. W.
Perforating characters, mac

Petroleum fluid burner, H. B
Petrolenm, means for utiljzing waste products of

P]

P

Pi

. 505,259
505,104
505,384

er, ornamem.inz, S. Wheeler.

cialowski

peare,

hotograpliy ‘mirror for use m. H. P. Ranger.
hysician’s case, A. & H. Hofl............
iano and organ, combmed G. Schuhlein

Picture hanger,

il

J.M. Robinson. .
nsulai:or pin.

corner, J.
n. See Clothes pin
pe. See Tobacco

perazin hydrate,
ane, bench, E. J. McCulloch
lant protector, J. Garbesi..

TN

lanter, check row corn, F.
anter, corn, C. J. Mille .
anter ‘marker, corn, C Co neil..

Printing press sheet splitting attachment,
Pump, lift, J.

Purse, coin, G. Topham.............

tic material, apparatus for making hollow

articles from, R. Kieserling............. [ . 505,362
Pliers, nip; ..

Plow or cultivator tooth, W
Post. See Fence post.
Potato cutter, seed, J. Colgrove
Press. See Raling press

T8, Or similar tool, C. Eisele

w.B.L

Hay press.

"' Letter
Printina ‘machine sheet guide, G. P. Fenner

CFenner..............c.e..

Propeller, screw, Hall & Sl

.Moebn..........oeviiannnnn.

p{ng apparatus for the man cture of
bonized waters, H. e.

1 Tilting gate, portabie, A.

Purse or case#_coin, L. T. Condon 605,192
Puzzle, N. 8. W . 505,210
60 ' Pyroxyline collars, machi
| smith & Merrill . 605,399
Rack. See Firearm rack. Hay rack,
Radiators, auxiliary steam pipe for, J.B.Smith.. 505,136
Rail heating device, Smith nowles. . . 505.136
Rail joint, Winter........ccooevueeen . 505,181
Railway coach vestlbule, Ortt & Shearer.. . 505,324
Railway rail splashing apparatus, G. Madr 505,200
Railway trolley, electric, E. R. Robinson........ 505,370

Rallways, current conveyer for electric, Ww. Law-

Razor strop. L. T She fiield..
Reaming bit, M. R. Moss..
Receiver and stench trap, T,
el. See Fishing reel.
rigerating ap aratus, F. B. Hill
frigerator,J Henkel
rigerator, J. G. Malcolm
frigerator, H. L. Pittman.
Register. See Autographic
ter. Cash register.
Regi}lattor. See Oven heat regulator. Steam reg-
ulator.
Retort, mechanical, R. Hai
Rock drill rotatingldevice. W. ‘Wood.
Rocking chair, J. M, Ausman......
Rotary engine, C. H. & A. Stone
Running gear, Stevens & Breene.
Sash fastener, E. Am

ent.
Saw and plane, combined, J. Bowles..
Scale, spring, (. H. Chatilion
Screwdriver and tool handle, combi:
Hughes....... .....cecvunnann
eal and seal tag, E. J. Brooks
ewage, purlfying, Adeney
ewage treating apparatus,
Sewer trap, P. Stander.................
Jew};mt; ma chine shut.tle bobbin holder, H. A.

& Parrﬁ

egl
Sign, electric illuminated

‘A A. Bierley.
Signal apparatus, block, J. |, Fri

schen

Signaling apparatus, W. H. Hall...... .. 505,102
kiving machi ne,c S. Fifield. . 506,198
led brake, P. Chelius..... . 505,391
melting fumace o. . 505,112
nap, Da . 505,158
nap hook, . 505.286
nap hook C H. Smith. . 505,281
now lplow, . C. McAdams. . 505.366
pind] rei,ainmg device, J. H. Northrop 505,174

f:éponﬁre and soap holde(xi'. T. M. H‘lyl s g, 505,360
p ompound spring ehicle 8 ng

5rain, H. . 505,232
amp, hand, H. H. Norrington. . 606,172
stem guide, H. P. Grugin.. 505,
arching machine, T. A.. Thorsen .. 505,
Steam, apparatus for puri
traneous matter from, ,085
Steam chest cover casing, E
Hughes.........coeuuun.n. 505,164

Steam motor, E. A. Edw. 505,350

Steam regulabor, automa t 505,179

Stone, manufacture of artiﬂcial F.

bach... c..ooeiiiiiiiiiiiiiie ou

Stool, piano, W. T. S 1th

Stool. store, G, F. Stee

Stopper. See Bottle stopper.

Stove, oil, Foster & Hammel..
Stuffing box, E. Rhodes
Sugarllbn moulds, apparatus for refining, O. Men—
gelbier.........iiiiii i
Surgical sutures, preparing, L. 8. Weaver..
Switch. See Telephone switch.
Switchboard apparatus mulnple. J. J Carty .
Table screen sup d . Hop!
Tally sheet, F. Barrett..
Tank can for varnish, etc, C
’l‘ank heater, stock, C. F, .
Tap, collapsible. W. W. Doolittle.
gr?h for cash recording systems, prlnting.
ephone, Booth & Falconer..
ephone switch, 'T. W. Ness..
lephone system, W. W. Dav ..
lescopic stand, for mathematical and optical
instruments ete.

Snyder
coating sheet metal apparatus for
e manufacture of, W. F. Niedringhaus
Tire, pneumatic, J. 8 . Smith. .
Tires, woven tabrto for wheel,
Tobacco ‘p .
Toy soldier, C. M eaum
Traction engine, A. C, Ames
%;amway. wire rope, C. T. Finlayson
ap.
Truck for railw
Truck frame, D.
Truss, D. Pomeroy

Tin late an

aterpillar trap. Sew ar trap.
y

sees bogie, 8.

0oxX.

arriages, bogte, 8. Fox.........

Ty;:)e sﬁttigg machinery. indicator meehanismfor,

Valve device, J. Kelly
Vehicle spring, E. F. Morse
Velocipede, A. Sanford
Ventilating,

Ruble
Voltmet:

er,record
T. Geisel.

izhinx basket
;elltodOl o for drawi ings from d D.
ells, device for drawing casings from deep, D.

BOWED. . o..eeiiiieiaeiiieeeeiuecisecensceonscens .. 505,262
Wheel See Water wheel.
Window bead fastener, B. W. Newkirk............
Wil}aow packing and ant.l-rattling device, S.

DESIGNS.

statue, G. Fuchs. .
Celluloid sheet. C. H, Fernald..
Coffee or tea pot, A. R. Pritch:
Game board, G, W. Gardner.
Horseshoe, P.J. Sullivan......
Spool stand and pm cushi
t'ﬁaper C.B
erboard, 8

Advertisi

BENNNNNS
#2222888

TRADE MARKS.

Beverages classed as soft drinks, unfermented
gait and hops, Non-Alcoholic Beer Brewing

Candles. thnix Candle Compan . 23,619
Canned vegetables, Illinois Canning Co. 23,
Champagne, Kunkélmann & Co............. 23,696 t0 23 628
Chigc%ry and other coffee substitutes, H. Franck < 0
ODDE. .. oniieessnneeinnnsesnnaeneeecannnoen X
Clothes wringers, Am erican Wringer Com] any 23,635

Clothes wnngers and driers, American

Com
Clothing made from a knit fabric having

face and a plush back I. Jaro!
Cough elixir, M. A. Lem
Cutlery. including kmves, razol

Estate of F. Wiebusch .... ,639
Dec orative work, certain named, Hall & Garrison. 23.613
Dividers, prn{)onlonal Keuffel & Esser Company..
Fertilizers, Cleveland Linseed Oil Company.. . 23,633
Germimdes, disinfectants, and other deodorizmg

preparations, Chemische Fabrik Auf Actien,

.vormals E. Bchering........ . «ccieiivnnninai.,
Harmonicas, &CcOl‘lel]B. and other similar instru-

ments, C. E88b&Ch......coiviiiieiiii ittt 23,614
Hose, hydr aulic and fire, Eureka Fire Hose Com-~

PANY v einnnennnnrenresanasrnzesanneeans 23,616 to 23,618
Lye and washing powders, E. A. Donaldson...... 23,634
0Oil {or giedicmal and other uses, eucalyptus, T.

b 074 1T 1 1+ X

Peas, sardines, mushrooms, trufiles, macaroni,

ca ers, olive oil, olives, and prunes, 8. J. Valk

rimzer

. 23,615
631

&
Plows and cultivators, Moline Plow Company .
Radiators, A. A. Gri ng Iron Company
Soap, toilet, Colgate &
Water closets and unnals, R. Carlisle..
Wheat, rolled or crushed, C. 8. Laumeister.

A printed copy of the s}])eciﬂcation and drawing of
any patent in the foregomg at, or any patent in print
issued since 1863, will be furnished from this office for
25 cents. In ordermg lease state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained b,
ventors for nyof the inventions named in
f ing list, provided they aresimple. at a cost of $40 each.

f complicated the cost will be a little more. Kor full
1 instructions address Munn & Co., 361 Broadway. New
York. Other foreign patents may also be obtai

the in-

he fore- |-

Wdverfisements.

!

Inside Page, each

words per line.
and is set in agate type.
ment, as the letter

morning to appear in

ORDINARY RATES.

Back Page, each insertion = - - - $1.00 a line

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

The above are charges per agat line—about eight
This notice shows the width of the line,

tisements at the same rate per agate line, by measure-
received at Publlcan}on Office

insertion = = 73 cents a line

avings may head adver-

ress. Advertisements must _be
as early as Thursday
the following week’s issue.
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o »
g el WATLING MACHINERY,

MANUFACTURED BY

WILLIAMS BROTHERS,
ITHACA, N. Y.,

Mounted and on Sills, for.
deep or shallow wells,
with steam or horse

¥ power.

Send for

Also Foot Lathes, Tools and Supplies.

Sehastian Lathe Co.

Catalogue Free

120-122 Culvert Street
OINOCINNATI, ONIO,

CATALOGUES F

)@—o
RO

3\%%\%\\%\\\%\\\\\\\\%%%\

REE T0 ANY ADDRESS

D E

SPECI

entitled

mailed free to a
and addre:

Two handsome photo-engraved display sheets

« Recenl lmprovements in Air Compressors,
ecent Improvements in Rock Dr1

advertisement ang

88.
INGERSOLL-SERGEANT DRILL CoO.
Havemeyer Bldg., Cortlandt St., New York, U.8.A.

AL NOTICE!

one who will cnt out this
mail it to uswith his name

GENERAL MACH!

RAND DRILL

Mi NINCTUNNELING.‘(
QAL ARRY HRRROMAD W ORML

NERY ror

Co 23 Park PLacE NEw YORK

teresting narrative of.

in SCIENTIFIC AMERICAN SUPPLEMENT.
To be had at this office and trom all

Price 10 cents.
newsdealers,

THE PEARY EXPEDITION: AN IN.

Contained
No. 882,

—With 8 illustrations.

Catalogue.
o Bige® Screw Cole
Foot Lathe L tintgcAérm 'ADDBEss
S A = S Williams Brothers
e ITHACA, N. Y.
LATHE [
seisews) [ [csslome” | SCIENTIFIC EXPERIMENTS. — DE-
Circular scription of some simple and easily performed scientific
Saws, Lathes °f‘“ °“’ experiments. Foucault’s pendulum, exchange of water
3 Mortisers. achinery, an w}l{% the blll‘d 1;1 thte cagel, the i}ve-poxfntteﬁl si:ar]J the
sum of the es of a triangle, surface of the sphere,
Senqca Falls Mfg. Co. 695 Water St,, Seneca Falls,NYs | Sith % illustrations. Conta%zn%d In SCTENTIFIG AMERI:
CAN SUPPLEMENT, No. &75. Price 10 eents. To be
IMPROVED M ODERN had at this office and from all newsdealers.
ENGINE I- AT H E s DESIGNS

CALDWELL IMPROVED

CHARTER GAS ENGIN S.

GASOLINE FF\OM

7T TANK LOWER THAN ENGINE
ANC CUTSIDE OF BUILDING IF DESIRED .
ALDWELL & SON. &%

WASHINGTON & UNION ST'5. CHICAGO. 1LLS.

VELOCITY OF 1CE BOATS. A COL-

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

ILWELL SUPPLY 6

91 & 92 WATER STREET,
PITTSBURG, PA.
Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests

3! Boilers, Engines Plp Cordage
-ﬁ'\‘ Drilling Tools, éte. 1llustrated
/D catalogue, price lists, and dis-

count sﬁeets on request.

|

MAKE YOUR-

SELF A,

MECHANICAL ENGINEER OR DRAUGHTSMAN;

Or qualify to take charge of or to superintend the manufacture of
voting your idle hours to Home Study by the method of THE.

ENCE SCHOOL OF MECHANICS, Scranton, Pa.
know how to read and write. Moderate charges. Send for FREE Circular.

hinery, by de—
RESPOND-
To begin, students need only

in Brass or Iron

TRIC Co., 28-30~3

F YOU HAVE ANY SMALL ARTICLES

that you want manufactured

in quantities, write to THE JoNEs Bros. ELEC-

2 West Court St., Cin'ti, O.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

OFFICE,
_3d Floor, Rookery Bldg.
CHICAGO, ILL.

and M.

NGINE CASTINGS

One-eighth to Two h. p

- - -
right, Horizontal,

ne. INustrated bookget sent free on Te~
ceipt of stamp. Gas

Engine and Dynamo Castings.

Expansion Packin
for Steam, Water
are best and cheapest.

DELANE
Metal li‘(‘:l G nsketl and
make everlasting Jjoints.

. J. Delaney & Co. Mfrs.
Thmi & Fowler Sts., Milwaukee, Wis,

Small Boilers. Experimental work for inventors.
A.J. WEED & SON, 106 Liberty-St., NEW YORK.
DELANEY’S

Ammonia
{Y’S

Fans
free.

Rubher Rolls and Wheels.

ower Wringing Machines, Drying and Ventilating
All sty}fi (zf ;I“ruc 8

madei to order. Catalogues

E P

Box I,, Windsor anks. Conn.

INVENTED AND
MANUFACTURED
BY THE

STOWMEG.CO.

440 STATE S7

how to
by whicl

38,

STDW FLEXIBLE SHAFT.

PORTABLE DRILLS.
CENTRE GRINDERS.

TAPPING & REAMING
roa
niAn

€ BORING MACKH

CRRRIAGE MANVRS
ITH

BINGHAMTON N.Y.
THE COPYING PAD.-HOW TO MAKE

and how to use; with an engraving. Practical directions
regare ‘the gelatine pad, and also the aniline ink

e copies are made, how to apply the written
letter to the pad, how to take off copies of the letter.
Sontained in SCIENTIFIC AMERICAN

UPPLEMENT, NO,

e 10 cents. For sale at this office and by all
newsdeaiers in all parts of the country.

A New and Valuable Book.

\RFCE*PTS

VT: ¢ QU[RIE

12,500 Receipts. Y08 Pages. Price $5.
Bound in Sheep, $6. Half-Morocco, $6.50.

This splendid work contains a careful compilation of
the mosg useful Receipts and Replies given in the Notes
and Queries of corres ndents as published in the Sci=
entific Americ uring the past fifty years ; together
with many valuab. e and important additions,

Over Twelve Thousand selected Receipts are
here collected; nearly everty branch of the useful arts
being represem‘.ed It is f' ar the most comprehensive
volume of the kind ever placed before the publie. '

The 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 value, arranged and condensed in
concise form convenient for ready use.

Almost every inquiry that can be thought of, relating
to formule used in the various manufactnring indus-
tries, will here be found answered.

Instructions for working many different processes in
the arts are given.

Those who are en%\aged in any branch of indust:
probably will find in this book much that is of practical
value in their respective callings.

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

suggesnons.
8F~ Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 Broadway, New York.

© 1893 SCIENTIFIC AMERICAN, INC.

OIl. ENGINES.

The Shipman Automatic Steam Engine

1. 2, 4 6 and 8 HORSE POWER,

STATI
SHIPMAN ENCINE

SINGLE.
8 and 22 HORSE POWER, C(DMPOUND.

¥ Insurance Not Affected.

ONARY aND MARINE.
5 For All Small Power Work.
CO0. 200 Summer St., Boston, Mass.
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Founded by Mathew Carey, 1785,

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

§@~Our new and Revised Catalogue of Practical and
Beientific Books, 88 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts. sent free and free of pogtage
t(‘ll any one in any part of the world who will furnish his
address.

Now Ready. Royal 8vo. Cloth. Price 31s. 6d. 474
pages of letter-press and 33k full page illustrations.

ARTILLERY,

Jts progress and present position. By 8. W. Lloyd, late
Commander, R.N., and A. G. Hadcock, late R.A., deal-
ing fully with all points connected with modern practi-
cal Gunnery, whether for Naval or Land service, as well
as with theoretical gunnery.
J. GRIFFIN & CO.,
Military and Naval Publishers (to her Majesty the Queen),
2, The Hard, Portsmouth, England.

New York Agents, D. VAN NOSTRAND & CO., Limited

MILLER & VAN W

é
S

TEMPERED COMPRESSION REXTENSION SPRINGS
A SPEGIALTY.
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The machinery I make is the kind
you want. Every machine bears the imprint
of my brain as well as my name. Of the best
work and finest material, it does the best
work, saves the most time, and makes you
the most money. Send for a catalogue. '

Catalogues: A, woodworking mach’y; B, mach’y for
brass, ivory, horn, ete.; C, shaft'g, pul eys, hangers, ete.

P. PRYIBIL, 483-500 W. 41st St., NEW YORK.

VANDUZEN 5724 PUMP

JET
THE BEST IN THE WORLD.
Pumps Any Kind of Liquid.
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZ -
200 io 12000 Gallons per Hour.
7 to $'75 each. Address

THE VANDUZEN & TIFT co.,

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

Cnmlogues ‘Wanted.—Messrs. Segrove & Lord, Me-
ehanical Engineers of Retalhuleu, Guatemals, Cen-
tral America, solicit catalogues, prices, and discounts
from erican manufacturers; especially of En ines,
Boilers, Water Wheels, Hlectric Plants and Power
Transmission, Sugar and Coffee Machinery.

GATES ROCK & ORE BREAKER
Capacity up to 200 tons per hour,

‘Has produced more ballast, road
metal, and brokeu more ore
all other Breax

Builders of H
‘Machin gl}or ba&logng
CATES IRON WORKS,
=30 C So. Clinton St.. Clucngo
136 C. Liberty Street, New York.
2 C, Franklin St., Boston, Mass

PUBLIC WORKS DEPARTMENT,
CAIRO, EGYPT.

Several apgllcations having been made for the estab-
lishment and working of tramway lines in the City of
Cairo and its envirOns, this Ministry decided to author-
ize the layinz of the lines and branches indicated in
Art. I he Act of Concession.

Oﬂers will therefore be received at this Ministry up to
noon on the 1st February.

Persons tendering for t.ile eonstruction of these lines
must indicate the width, the ensions, and all other
dispositions of the line and the rolling stock, as well as
the amotunt of annual compensation to be paid to Gov-
ernmen

The fare per maximum trip (given in Art. 13 of the
Act of Concession) to be charged is also to be stated in

offer.

(,oplea ‘of the Act of Concession will be forwarded to
those who apply for them by letter, addressed to the
Minister of Public Works.

The Egyptian Government reserve to themselves the
right of selectinf and accegting whichever offer they
prefer, or even o not accepting any offer, whatever its

advantages may b

; “r

J. B COLT & CO. |

16 BEEKMAN ST, 189 LA SALLE ST
‘CHICAGCO.lu

ICE-HOUSE AND COLD ROOM.—BY
R. G. Hatfield. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
office and from all newsdealers.

SCREW STRINGER

One of t,be greatest improvements in the
history of the Piano Forte.
Keeps the Piano in Tune.
Much More Durable.
Quality of Tone Purer.
¥~ Fully Illustrated Catalogue sent on
application.
Mason & Hamlin Organ & Piano Co.
152 TREMONT S8T., BOSTON, MASS.

FUELS AND THEIR USE—A PRESI-
dential address before the S8ociety of Chemical Industry,
by J. Emerson Reynol , discussing the modern
developments of the fuels coal, peat and petroleum,
Qasification of coal. Natural gas. Gasified petroleum.
Contained ln SCIENTIFIC AMERICAN SUPPLEMENT,
No.868. Price 10 cents. To be had at this office and
from all newsdealers.

0 ;_;,'Jun

il
i

ESTER CITY N.

ILDERS 0F YACHT

SAILING CRAF'T
) CAT AL O GUE.

when next in need.

Verg Stylish.
Shoe.

Value.

Boys and Youths wear the $2.00 and $1.75 School Shoe.
For Ladies, $3.00, $2.50 and $2.00 Shoes. Best Dongola.

W. L. Douglas Shoes are made of the best material, in all
the latest styles, and sold by shoe dealers everywhere.

Do You Wear Them ?

W. L. Douglas’ name and price is stamped on the bottom before they leave the factory, to
j’rata't you against high prices.
world we arecontented witha small profit, knowing that the extravalue put in W. L. Douglas

Shoes will give a continuous increase to our business.
shoes makes the price to suit himself. He will charge you from $4 to $5 a pair for
shoes of the same quality as W. L. Douglas $3 Shoe. The stamped name and price
system is the best for you, because it guarantees full value by the snanufacturer, for the money
paid, and saves thousands of dollarsannually to those who wear W. L. Douglas Shoes.

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes
Sent by Mail, Postage Free) when dealers cannot supply you. Take
no substitute, Send for Catalogue with full instructions how to order by mail.

Address W. L. DOUGLAS, Box 551, Brockton, Mass.

Doing

W. L. DOUGLAS
$3 SHOE GENI;'(I).FI{EMEN.

Best Calf Shoe in the World for the Price.
Fine Calf Dress Shoes, $3.50, $4.00 and $5.00.
olicemen’s, Farmers’ and Letter Carriers’ $3.50

Three Soles, Extension Edge.
$2.50 and $2.00 Shoes for General Wear.

Extra

the largest advertised -sho¢ business in the

The dealer who sells you unstam ped

The AUTOGRAPHIC

REGISTER.
A Labor-Saving
Business System.
Enforcing Honesty
and Accuracy.
Chicago Autographic Register Co.
150 E. Monroe Street,
CHICAGO, 1L1..

> Send for catalogue & price list.

LIQ"ID FUEL FOR STEAM MAKING.

—By K. R. Hutton. A p:

aper pointing out the advan-

tages of partially refined and crude petroleum for boiler

896. Price

Com.amed in SCIENTIFIC AMERICAN SUPPLE-

10 cents. To be had at. this

office and from all newsdealers.

u

You

Press Y
the button &
@ Wedo the rest.

THORSEN & CASSADY 00.,

& 148 Wabash Ave. , CHI
SG 00

KODAKS <&

Phetographers’ Supplies

[ Guns, Blcycles, Sporting and

Athletie Goods. 1

Send 6c in stamps for §
COMPLETE CATALOGUE.

The Orcutt Comp’y

Leading Lithographers
‘W .B.ORCUTT,GENL.MGR.
Corresp’d’ce Solicited. Chicago.

STEREOPTICONS.
MAGIC LANTERNS anp

ACCESSORIES,SEND FOR CATALOGUE

To CHAS BESELERMaxer 2i8 CENTRE ST.
NEW YORK :
ight and pro-

$10.00 to $50.00 fe:s

ness. Magic Lanterns and Views of popular sub-
jects. (,atuloguea on application. Part 1 Optical, 2

athematical, 3 Meteorological, 4 Magic Lanterns, etc.
L, MANASSE, 88 Madison Street, Chicago, IIl,

THE ARMSTRONG MACHINES,

For Cutting Off and Threading Pipe.
For Hand
or Power

No,1cutsoft

‘and threads

1 to 3 inch
No. 2

0.
cuts off and

er mght. A

threads 1to

4 inch,

No, 3cuts off

and rhreads 1 to 6 inch.
Our aim is to make

. these machines as good as
our Stocks and Dles. which are universally acknowl-
edged to be THE BEST. (%" Send for catalogue.

THE ARMSTRONC MFG. CO., Bridgeport, Gt.

For FREE

HE GRIFFIN MILL

A perfect pulverizer of all refractory substances by either
the wet or dry process.
than any other Mill, and is conceded to be the only perfect
pulverizing Mill manufactared.

It works better and at less expense

Illustrated Pamphlet address

BRADLEY FERTILIZER CO0., 92 STATE ST, BOSTON.

HYPNOTIS

easil;
out,
ANDERSON

v

a,cqmred by any one.
pamphlet, 10 cents.
182 State Street, CHICAGO.

its uses and abuses.
How the sclence is
New illustrated book, just
‘Address PROF.

M;

CHANDLER’S

| Micrometer Holder

Itallows the hand tobe free

to use the adjusting screw

while the other holds the

work. Price 30 cents.

CHANDLER & FARQUHAR

No. 179 Washington Street,
BOSTON, MASS.

Send for Catalogue of Tools.

THE FOX S

(U. 8. Patent 484,116, October 11, 1892

Is the finest and most practical

world.
Makes shavmg a luxury.
cuttin

adjustab) o

blade; sil-

¥ Catalogues
E. LOTBAR SO
92 & 94 Reade

Every man his own barber,

ver plated frames. Pnce $z by ma.i] free.

AF ETYz RAZOR.

No danger of

sent free.

HKHEE TEE

(Pillow with one end open to show eonstruction ) £8.50.
Sent, expresa prepaid, on rece
Weston & Wells Mig. Co., 1112—1u&

Hx22, #$2.50.

Z,
St., New York.
HBEAD COOL:
The Torsion Brafded

Wire Spring Yiliow
1a cool andcleanly. Iscon-
ducive to refresh-
inguleep Health
reswﬂngr the
sick, actically
indestructible,
Price, upholstered
e hair:
Adults, 20x28,
Ohbild's,
ﬁ;t of price. Address
oble St., Phila,, Pa.

wor‘,w!th 8 com] lete se
) attachments free, h mac!

COND

SALF_ S‘N

F D FOR PR\(.L LIS
NOWOTNY ELECTRIC CO. .u|NCINNATIOHIO.

SAYS BHE CANNOT EWE HOW
YOU DO IT FOB THE MONEY,
A Binger

Sewing Machine;
ble ﬁnelyﬁ‘nhhe ads| pt::lttollghtn hea

of thelatest im|
acht;

HAND DYNAMOS < MOTORS]

FOR RAILROFDS
[ NATER WORA
MILLS . FARMS &e.
‘G OMPLETE 5TOCK oF

W0 0DEN TANKS
NKg

LARGE wATER TA

PLANS g 9 A SPECIALTY.
SPECIFICATIONS F URNISHE GCYPRESS LUMEER'

FarE S ATion s SIWERS . W CALDWEL ce
Ne 217 E.MAINST. Louisvitie Ky,

FOR SALE.—Patent issued August 1, 1893, Device
for holding slats of window blinds securely in any posi-
tion. Will sell cheap. Wm. W. Hoskins, Pha , Texas,

/

45
Double Actio g e Nick
SRR O R 65 Cnll%er LENTER"Hﬁi
with 214 mch octagon barrel, long fluted cylinder, FIVE
SI 00 TEB. Sent . 0. D. on a; pproval for $2,45.
W, HILL & CO., 207 State Street.. OHIOAGO, TLL.

G  ALANSON
N,mf,n vURtR oF CﬁRgPRINGS i
EE OF EVERY DESCRIPTION
W. 29TH ST NEW-YORK

Y S
240 & 242

SCIENTIFIC AMERICAN DYNAMO.

Description of a plain shunt-wound dynamo of simple
construction, capable of supplying a current of from 60
t0 75 110-volt incandescent lamps, or of being used as a
5h. tp motor. This machine was constmctedg especially
for he benefit of the readers of the Scientific American,
. Bishop, of New Haven, Conn. s de-
i%ned to meet the wants of mechanics and amateurs
desire to construct a simple dynamo for their own
“use, but who do not care to enter into the subject scien-
tifically. With 24 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 865. rice 10 cents. To
be had at this office and from all newsdealers.

Su USE GRINDSTONES?

If 80, we can supply you. All sizes
~ mounted and nnmonnted. always
kept in stock. Remember, we make a
specmltyof selecting stones forall spe-

cial purposes. §¥~ Ask for catalogue.

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

N IDEAL STUB PEN-Esterbrook's Jackson Stub, No.442

A specially EASY WRITER, a GOOD

those who use
$1.00 per gross.

a STUB PEN. ASK

INK HOLDER and a DELlGHT to
YOUR STATIONER FOR THEM. Price,

THE ESTERBROOK STEEL PEN CO., 26 John St., New York.

HIGH SPE

ED ENGINE

SINGLE CYLINDER :wve COMPOUND.,

WATERTOWN STEAM ENGINE CO.

KA TERTOWN W Y.

© 1893 SCIENTIFIC AMERICAN, INC.

NOW READY!

Fourteenth Edition of

Experimental Science

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

The unprecedented sale of this work shows conelu-
sively that it is the book of the age for teachers, stu-
dents, experimenters, and allothers who destte & general

knowledge of Physics or Natural Philosop: d‘;

In the new matter contained in the last edition will be
found the Scientific Use of the Phonogaph the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illusions, the
Optical Projection of Opaque Objects, new experiments
in Projection, Iridescent Giass, some points in Photo-
gra.phy. including Hand Cameras, Cane Cameras, ete.;

stems of Electrical Distnbutlo Eleetrical Ore Find-
er, Electri iﬂmes, How to Color
Lantern Shdes Study of the Stars, and a great deal. of
other new matter which will prove of interest to scien-
tific readers,

840 pages, 182 fine cuts, substantlalg and beautifully
bound. Price in cloth, by mail, 4. Half morocco,

§F Send for illustrated circular.,

MUNN & CO., Publishers,

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

cker, Hlectric C

BOILS THEWATLP
WM BARAGWANATH & SON
46 W.DIVISION ST

- SIND FOR cATALOGUE. CHICAG O

Useful Books!

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

MUNN & CO., 361 Broadway, New York.
Barnes’ Hand, Foot & Steam Power

Iron & Woodworking Machmery |

Examine our Exhibit at the
. WORLD’S FAIR.
Complete line of 30 machines. Mae
chinery Hall, S8ection 14, Column J-36
8F Catalogue on application.
W. F. & John Barnes Co.y
1999 Ruby St., ROCKFORD, ILLS,

‘*“ECONOMY IS WEALTH."

Agents wanted to sell the Im=
E‘hoved Hall Typewriter.
e only standard machine made
N for a reasonable price. Prints all
N languages. Interchangeable type,
N B# Send for C’atalowe.
Address N. TYPEWRITER C
611 Washington Street. Bonton. ‘\dul.
Mention Scientific Amencln.

THE MODERN MARINE R BOILER —
By A. B. Willits, U.8.N. Description of the principal
features of the boilers of the United States man-of-war
New York, with a plea toinventive minds for the pro-
juction of a type of boiler which shall do away with'the
necessity ‘of the present enormously large and heavy
shells, and presen a lighter substitute t at will per-
form the duties of both envelope and heating surp
conjointly. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. . rice10 cents. To be had at this
office and from all newsdealers.

N

To Every Reader of ’l'hhh

©Out this out nn«qi send it to
us with your full name and /‘
address and we will send
you this elegant stem- {f
‘wind watch for exami-
nation,and{f yon think
it equal to any $10.00 § JI
watch ?ny our gample fg
price$2.25,and express .
chargesanditis yours. &
Ve send with thel ./
watch our guarantee f3i
that you can return it .)
atanytime withinone /.
ou sell gix we J

ve you onell}
free, Writeat onceas

yearif notsahsfnctor)
and it

34 Dearborn 8t.
Chicago, i
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Rfdvertisements. PATENT PETROLEUM MOTORS. e CASH FAID.co a0t oo Sspontband

ORDINARY RATES.

Inside Page, each insertion,
Back Page, eachinsertion,

75 cents a line
$1.00 a line

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

The above are charges per agate line —about eight
words per line. This notice shows the width of the line,
andis set in agate type. Engravings may head adver-
tisements at t
ment, as the letter press. isements must be
received at Publication Office a.s early as Thursday
morning to appear in the following week’s issue.

COLD FORGED PRODUCT.

“Roacers’ Drive Serew”

Patented May 10, July 19, 1887;
July 10, 1888;
July 19, 1892.
It will turn like a screw
into wood when driven
with a hammer, and
will not break the }
fibers of the
wood.

It is
cheaper than
a common screw,
and, being cold forg-
ed, the entire surface
has a metallic skin.

For applying steps to Elec-
tric Light Poles, it has no supe-
rior.

&~ Send for samples to

AMERICAN SCREW CO.
PROVIDENCE, R. I

Computing Figures

mentally is probably the
hardest kind of toil known.
The Comptometer makes it
£ easy, is twice as gulck in-
f sures accuracy and relieves
B all men al and nervousstrain,
Whydon’t you get one?

Write for Pamphiet,

FELT & TARRANT MFG CO,
82-56 ILLINOIS ST., CHICAGO.

AMERICAN .SUPPLE-
desired back number of the SCTENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents, Also.to be had of newsdealers in all parts of
the country.

SCIENTIFIC
MENT. An

RAY iRON ALSD STEEL
INGS FF‘OM SPE’IALTF

WAS DEVLIN % Co ¢ 75,

LEHIGH AVE & AMER!

7THO
ELECTRO MOTUR. SIMPLE. HOW TO

make. By G. M. Hopkins.—. ion of a smallelectro
motor devised and cunstmuted th & viewto ussisting

ateurs to make a motor-wnich might be driven with
advaniage by a current derived from 3 battery, and
which would have sutiicient power to operate a foot
lathe or any machine requiring not over one man power.
With 11 figures. Contained in SCIENTIFIC AMEIH(‘AN
SUuPPLEMENT. No. 641. Price 10 cents. To be had
this vtlice and from all newsdealers.

'“‘" Wotor of 13" Gentu

Can be uséd any place, to do any
work, and by vaml/v rmset No Boil-
o

% to50 H. P.

er,

cmam GAS ENGINE CO”

. Box 148. =rerfing. Il

PLATINUM.

HIGHEST AWARDS at the Internationa] Exhibitions
ot 1851, 1855, 1862, or products and
anufactures of P]n.tmum and the precious metals.

JOHNSON, MATTHEY & CO., Ltd.
Hatton Garden, London. Founded 1725,

CHICAGO EXHIBITS 1893. Value $+00.000.
Imfproved Platinum Stills for the concentration
ulphuric Acid, also model of first still made 1809.

Gold-lined Platinum Concentrating and Labor-
atery Apparatus, as manufactured in

Platinum Wire, Sheets, Crucibles, Dlshes,
Tubes, etc

Series of Metals of the Platinum group—lmDIUM,
OSMIUM, RHODIUM, RUTHENIUM, PALLADIU.

Alloys, IRIDIO-PLATINUM, RHODIO- PLATINUM. IRI-
DIO-RHODIO-PLATINUM, SILVER and PLATINUM,
PALLADIUM and SILVER.

Standnrd Metre and Kilo.

Eoovowr. Rmluburfy,
SIMPLICITY. SAFETY.

IRIDIUM, 10 per cent.,

PLATINUM, %0 cent, a8 furnished to the French
ternational mmissiou Densl:y 21562, Pln-ny
of Platinum

‘az MAIDEN I.ANE,
HEW YORK.
cmRn, PRAKLMA, LR

ATENTS!

MESSRS. MUNN & CO,, in connection
with the publication of the SCIENTIFIC
AMERICAN, continue to examine improve-
ments, and to act as Solicitors of Patente
for lnventors,

‘In this line of business they have had forty-fire years’
exverience, and now have unequaied racilities for the
prepamtlon of Patent Drawings, Spoclﬂcs.tlous, andthe
orosecution of Applications for Patentsdn the United
States, Carada, and Foreign Countries. Messrs., Munn
& Co. also attend to the preparation of Caveats,”Copy-
rirhts for Books, Labels, Reissues, Assignments, and
Reports on Infringements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphiet sent free of charge
taining full information about Pa.ients and how *9 pro-
cure them; directi ons conoemng Labels, Copy rights,
Designs, Patents, ge , Reissues, Infringements,
Assignments, Reject: Cases Hints on the sale o
Patents, ete.

‘We also send, free of charae, a Synopsis of Foreign Pa-
tent Laws, showmg ‘the cost and method of secwuring
Patents in all the principal countries of the worid.

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

BRANCH OFFICES.—Nos. 622 and 64 F St.reet, Pa-
cific Bulldlng. near 7th Street, Wuhlngton D.C.

on application, con-

e same rate per agate line, by measure- |- .:

small industries.
Motors of from 3¢ t0 30 h, p.

Send for Illustrated Cata

JM

Specially adapted to run all kinds of machinery used in
mills, smail electric light pla.nts, pum
all kindg of vefncles, etc., etc.
motors already in use. Recéived awards at all Expositions.
ready for deliver;

Our Motors are exhibtted at Columbian
Chicago. Col. M. 181in Mach'i’Ha

No cer.

and Price

Lis
Lelpzi -Eutrltz ch
0., MII'S P ERMANTY
First and largest Oil Engine Manufactory in Europe

" Sole Agents for the U. S., Mess, CHAS. G. ECKSTEIN & CO.
41 John St., New York Oity.

il of the German Dept.

1o

Over

;}xposmon.
t, Free.

Stationary Petroleum Motor,

PmﬁdLEUM MOTOR BOAT.

Petroleum Locomotive.

$6 00

KODAKS.:

Eastman Kodak Company,

Send for }
FISHER

Catalogue.
Patent Steam Pump Governors

For Steam Pumps ngnng under Pressure

FISHER PATENT GRAVITY GOVERNORS

Steam Pumps fllling elevated open tanks,
a.l'e the most positive and durable devices
e for the 8urpose
RED U CING ES,
[ 2 od ~Send for circulars and testimonials.
FISHER GOVERNOR (0.,
201 8. 1st Avenue, Marshalltown, Iowa.

[ENISWANTED ., FINE TOOLS vy sy,
C.H.BESLY X CO.

A CATALOGUE
CHICAGO, ILL.U.S.A.—

/AND AGENCY.
$ cientific Book (Jatal
RECENTLY PUBLISHED.
Our new catalogue containing over 100 pages, includ-
ing works on more than tifty differept subjects. Will be
mailed free to any address on application.

MUNN & ©O., Publishers Scientific American,
. 361 Broadway, New York.

$I00 00

i

Rochester, N. Y.

302 B

PARSONS, IDE & CO.

Parsons Horological Institute.
earnthe Watch Trade

Engraving and Jewelry Work.
8= Circular free.
radley Ave., PEORIA, ILL.

tion.

rices.
&Co.

SAWS

send us their full address for a copy of Ema
erson’s §¥ Book of SA
We are first to introduce NATURAL
GAS for heating and tempering Saws with
wonderful etlect upon improving their qua-
lity and to

Wanted 50 000 Sawyers
and Lumbermen to

SAWS

hness, enabling us to reduce
ess KMERSON, SMITH s
(lmnned). Beaver f“alls. Pa.

WS, new 1893 edi-

A1l type cl

d in Ten 8

“IMPROVEMENT THE ORDER OF THE AGE.”

'The Smith Premier Typewriter

Embodies the most Progressive Mechanical Principles.
All the Essential Features Greatly Perfected.
Perfect and Permanent Alignment.

- The Smith Premier Typewriter Co.
We have 20 branch offices in the principal eltte

Easiest Running, and Nearly Silent..
withont Soiling the Hands.

pacuse, N. Y., U. S..A.
roughout the United ‘States.

MmhwIv) W0y PUIS

8 For Cotton, Oil & Rice Mills,
Minin,
Iron

, Gas & Water Wks.,

N lates & Cylinders for Screening Ore, Coal & Stone.
R) tilators, Oil, Gas & Vapor Stoves & all special purposes.

€ HARRINGTON s KING PERFORATING CO., CHICAG

~ @ PERFORATED SHEET METALS 0

Sugar Houses, Distiljefies, Phosphate & Fertilizer Wks. Py
!i‘hreshers & all kinds of Grain Cleaning Mach’y, Steel & [

For Filters, Strainers, Ven-
Perforateéd Tin & Brass. (o ¥

AND 284 PEARL 5T
NEW YORK.

VIXPOR ENGINES.

est and Cheapest for Pumping and All Farm Work.
O FIRE! Send for catalogue..
SAFETY VAPOR ENGlNE CO., 16 Murray St, N. ¥

NICKEL

ELECTRO-PLATING
Apparatus and Material.

THE

Hanson & Vankale Co.
Newark, N. J.
81 L1IBERTY ST N. Y.
2 8. CANAL STREET,
CHICAG". %
Columbian Exposition Electrical Bldg., Section L, Col. 4

IMPROVED TROLLEY SYSTEM.—DE-
scription of an improved overhead system of electric
traction recently adu%ved by the South Staffordshire
Tramway Company. h 9 engravings. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 886. Price
10 cents. To be had at this office and from all newsdeal-
ers. The same number contains a description (with 2
illustrations) of a new electric_tramway ar, Paris, and
also a description of Siemens & Halske’s electric railway

conduit, with 3 illustrations.
KT
=
-

. Small Electric Motor

for Amateurs. Illus, in S¢i. Am.
Supp., 183. Materials and direc-
tions for making sent by mail,
$1.25. Difficult parts finished. An
instruetive Christmas present.
W. 8. BISBHOP, 958 Grand Ave.,

- New Haven, Conn.

lms)rovemem: on
Our Little Wonder, of

> which over 1000are in use

By Dr.G.

ease.
MENT, No.

CHOLERA : EPIDEMIOLOGY OF.—
Archie Stockwell.
able paper on the dissemination of the Asia
showing what does and

and valu-
¢ Cholera,
what does not spread the dis-

An mterestmg
1

Comg;?gd in SCIENTIFIC AMERICAN SUPPLE-
: o
office and from «l1 newsdeulers.

Price 10 cents. To be had at this

Westcott Chuck Co., Oneida, N. Y,, U, S
Ask for catalogue in English, French, Spanish or German.

I f you want the best Lathe and Drill

WESTCOTTS.
Strongest =
Grip, Great- o'v‘-_:‘olv

ity, Cheap and Accurate.
. Ae

will

MECHANICS’

If you are interested in Tools a8 a manufacturer or
amateur, you should have a copy of our new cata~
logue, Qur 1892 edition is.a very elaborate and com-
glete book of 704 pages, handsomely bound in cloth.
he book will be sent to any part of the world, pre-
paldbon receipt of $1.00

TOOLS.

, and the money thus paid

e refunded with the first purchase amounting
to $10.00 or over. Every manufacturer and amateur
should have this catalogue, even if the
tend buying their Tools and Supplies o:
MONTGOMERY & CQ,, Kine Tools.
1035 Fulton Street. New York City, N, Y.

g do not in-

THE STURTEVANT
AUTOMATIC

OTEAM ENGIVES

HORIZONTAL

SEND FOR CATAL oc
BOSTON,

BESTURTEVANT @ &sian

NEW YORK PHILA.CHICAGO. LONDGN

THE “OLIN~
GAS RND GRSOLINE ENGINES,

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOSES.
THE OLIN GAS ENGINE CO.,
222 CHICAGO STREET, BUFFALO, NEW YORK.

Our exlﬂbit of Electric Railway Aprpa.ratus at t,he
e nc Iﬁu!‘pment of the IN MUR
WORLD, was furnished by us.

DISTRIC'T OFFIOES
44 Broad Street...................
173 and 175 Adams Street.
rifth and Race Streets...
Bquitable Building

Al business outside the U, 8, tr

R ‘%;Il% York.
0,
mnan%%d 0

Atlanta,

EFilectric X Railways

WORLD’S FAIR is the most_com
AL RAILROAD‘,gjllcludlng the LA

lete there. The entire
GEST DYNAMO
Write for our World's Fair Folder.

GENERAL- EL,LECTRIC COMFPANY,
16 First Street.

...8an Fra.nclseo Cal.

620 Atlantic Avenue..... . «...oeveenn.... Boston, ﬁlass.

© 6509 Arch Street ..Phi]adelphl
401-407 Sible, St. mn.
1333 F Street, Washlngton,

‘l’onston International Electﬂc Co. 44 Broad 8t. New York

© 1893 SCIENTIFIC AMERICAN, INC.

=== Address W, P. DAVIS, ROCHESTER, N.

The Amerivan Bell Telephons Company
125 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
No. 186,787, granted to Alexander Graham
Bell, Janua,ry 380, 1877, the scope of which
has been defined by the Supreme Court of
the United States in the following terms :

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

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

TIXE

& ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 a Yemr, Including Postage.
Weelkly—352 Numbers a Yenr.

This widely circulated and spiendidly lllustrnted
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravin:s of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufact ures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
ete. . Complete list of patents each w ek. -

BNy ﬁmhml‘n)ﬂm?f‘-()ﬂ?mfmé Jerex:
T1FC AMERICAN will be sent for one pea=52 numbers—
postage prepaid, to any subscriber in the United States,
Canada, or Mexico, on receipt of three dollars by the
publishers; six months, $1.50; three months, $1.00. ~ .

Clubs.—8pecial 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.

THE

Scientific  dmevican  Supplement

This is a separate and distinct publication from 1'HE
BCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers
and accompanied with translated descriptions. 'I'HE
SCTENT1FIC AMERICAN SUPPLEMENT is published week-
ly, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal -:departments of Science and tbe Useful
Arts, embracing Bijology, Geology. Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
try.eElectricity., Light, Heat, Mechanical Engineering,
Steam and Railway Fingineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, S8anitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of freshand valuable ‘nformat.ion
obtainable in no other publication.

The most 1vmportant Engineering Works, Meehanlsms,
and Manufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States,
Carada, 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 Yeork.

Building Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ 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 eiegant wviates in coiors, and with
other fine engravings; illustrating the most interesting
examples of modern architectural construction and
allied subjects.

A special feature is the presentation in each number
of avariety of the latest and best plans for private resi-
dences, city and country including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with- Plans,
Descriptions, Locations, Estimated Cost. etc.

The 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 news-
dealers. $2.50 a year. Remit to

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

PRIN TING INKS.

e SCIENTIFIC AMERICAN is g rinted with CHAS,
ENEU JOHNSON & C enth and Lomoard
Sts., Philadelphia, and 47 Bose Qt. ) opp. Duane.New York






