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A NOVEL FORM OF AERIAL VESBSEL,

The accompanying engraving illustrates an aerial
vessel and propelling wheel, the invemtien of Mr.
Moses 8. Cole, of Greytown, Nicaragua,Central America,
containing many novel features in the form, con-
struction, and general arrangement of the parts. Itis

claiined that this vessel can be raised, lowered, steered,
and propelled in any direction at the will of the pildt.
The vessel is provided with a central compartinent

having suitable rooms for the accominodation of pas-

gition in line with the axis of the vessel to one side.
The wheels are each mounted on a shaft having crank
arma, which receive a rotary motion from the main
shaft by suitable connections. The end wheels steer
the vesgel in any direction, and propel it in a hori-
zontal plane. The ends of the vessel are provided
with valves, which permit of ventilating the compart-
ment when the vessel is in motion and all the doors
and wmdows in the wall are closed. -

The wings of the propelling wheels are so construct-

ward motion is obtained by the rotation of the end
wheels when placed in an axial poeition, but the ves-
sel can e forced to execute any evolution desired by
swinging oune or both of these wheels sidewise. To
canse the vessel to descend, the motion of the side
wheels is reversed.

The conneetions, through the medinm of which mo-
tion is communicated from the motor in the shaft to
the four sets of wheels, are well designed s0 as to insure
the necessary strength combined with little weight.

sengers and crew. On the top of the ceiling is ee-
cured an inflated balleon of semi-spheroidal forwn,
while to the floor is attached a similar balloon., Dewn-
wardly through the floer extends a hollow shaft in
which is placed the motive power for operating the
driving wheels, and which forms at its lower end the
pilot house. The main driving shaft is placed trans-
versely acrossrthe floor, and is formed with a crank at
its center, to which the motor ig coupled. On each
end of the shaft, and outside the inclosing wall of the
compartment, is secured a wheel having several wings,
which open and close automatically, according to
circurnstances ; these wheels serve to raise or lower
the vessel. Wheels similar in construction are placed
at the ends of the vessel, each being mounted on a
frame pivoted to the floor, and provided on its -inner
end with a device for swinging it from its central po-

COLE'S NOVEL FORM OF AERIAL VESSEL.

ed as to open through a certain part of the revolution
and cloge through the remainder. This important fea-
ture is accomplished through the inedium of cams,
which, in connectien with the rotating spokes or arms,
operate sliding bars which open the wings and lock
them in that position during a certain part of a revoln-
tion. The wings are open only through one-quarterof
the entire revoiution,and are completely closed through
one-half, the remaining quarter being necessary forthe
opening of the wings and the closing, which latter is
due to the resistance Of the air. Thewings consist of
frames eovered with canvas or other snitable material,
and hinged to the arms; the two paris of each wing
can thus be opened so &s to }e in the sama plane, or
closed so a8 {0 rest parallel with each other.

. The rotation of the side wheels causes the vessel to

ascend, aided by the ba.lloona, A forward or back.

© 1887 SCIENTIFIC AMERICAN, INC.

The arrangement of the parts for opening the wings is
simple, effective, and not liable to get out of order.
The machinery, taken as a whole, may he made strong
and effective without undne weight.

Peiroleum in Amsterdava. -

A huge iron reservoir is being built at a remote spot
in the oater harbor of Amsterdam, for the storage of
petreleumn. It will ke nearly 83 feet in diameter and
of the same depth. and is calculated to hold 7,900,000
liters of eil. or nearly 1,740,000 gallons. The petroleum
will be braught direct from Russia in vessels specially
constructed, and it will be pumped out at Amsterdam
into the tank, thus saving the expense of filling and
emptying casks and diminishing the rigk of accidents.

UrNTIL 1776, cotton ppinning was performed by the
hand-spinning wheel,
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HIRING EHTPS TO CARRY THE FLAG.

Many naval officers and shipping merchants have
recently expressed themselves in favor of subsidizing a
fleet of American-built steamers, which in times of
peace should carry the mails, and when war threatens
be used as commerce destroyers, transports, and the
like.. Aecording to the proposition, the ships shounld
be built after plans prepared by the Navy Depart-
ment, these plans to anticipate the easy transformation
of the ships into swift-footed cruisers, capable of carry-
ing a battery of one or more guns. It is, of course, at
once apparent that ships built to carry passengers and
freight could not possess all the essential requirements
-even of light-armored cruisers, for they would be top-
heavy for large gons, and the placing of the engines be-
low the water line would interfere with cargoearrying ;
bu! there is reason to believe that they eould be so
construeted as to become valuable aids as auxiliaries
to a fleet of regularly constructed fizhting ships.

The English transatlantic 1lnera are regarded as a
valuable addition to the British navy, into the service
of which they may at any time be called; and
the French, imitating the English plan, have récently
built some splendid vessels for their merchant service,
with a careful eye to their nee in time of war, These
ships—La Bretagne, La Bourgogne, and La Gascogne
—are now plying between this port and Havre, and
others are being rapidly put together at the yards at
Saint Nazaire and Saint Chamond. They are built in
the strongest possible manner for such constructions,
and are so swift of foot as to have already become
formidable rivals to the English * greyhounds:;” '

Without going into the question of the demrablllty
of subsidies for ships, such a fleet as that proposad
wonld, it must be said, be an important and & valuable
acquisition. 1t is not, however, easy to see how, as
the friends of the project allege, these ships would, to
any appreciable extent, encourage or lead to the build-
ing of a sea-going merchant fleet.

It is not likely that the appearance of these ships on
the ocean would lead to the building of others, unless
the subsidy scheme were extended to reach them, and
this would, of course, be simply hiring ships to carry
the American flag, It is mnot sentiment that prevents
the American merchant from carrying his own goods.
It is because he finds he can have them carried by for-
eigners cheaper than he can carry them himself. That
is all. English, Italian, and German crews are paid
swall wages, and are content to live upon cheap food.

71 Add to this the fact that good freight steamers can be

purchased abroad for much less than they cost, and
the fntility of trying to compete with the foreign
freighter is immediately obvious. Again, admitting the
excellencs of native workmanship, it is not at all likely
that our shipbuilders could, for some time to ¢ome at
least, rival the English builders of iron and steel steam-
ers, with their ¥ears of experience in such construction.
The idea that we eould build steamers capable of ave-
raging twenty-one statute miles an hour—faster, be it
said, by a mile an hour than the average speed of the
swiftest of the noble fleet now plyingacross the Atlan-
tic—certainly seems to be preposterous and unworthy
the eerions consideration of a practical people. If there
is any evidence to be had to sustain such an assertion,
we should’ like to know where it may be had. Yet
those who propose the plan under discassion say we
w1 #nd ought to do this.

Here is a list of the fastest steamers afloat, 'and the
average speed of each in statute miles:

Cunard Line, New York to Queenstown.—Number of
miles per hour: Thubria, 20 ; Servia, 18; Etruris, 19.

Cunard Line, Boston to Queenstown. ‘~Gallia, 16;
Cephalonia, 14 ; Scythia, 14.

Anehor Line, New York to Glasgow.—Furnessna., 18;
Ethiopia, 14; Devonia, 13.

North Germa.n Lloyd, New York to Southampton—
Trave,.19 ;. Saale, 18 ; Eider, 18,

Ramburg America.n Line, New York to Plymouth.—
Hammonia, 19; Wieland, 19; Lessing, 19.

American Line, Phlladelphm to Queenstown.—Indi-
ana, 15

Guion Line, New York to Queenstown.—Aiaska, 18;
Arizona, 17 ; Wisconsin, 18.

Inman Line, New York to Queenstown.—City of Ber-
lin, 16 ; City of Chicago, 15 ; Baltie, 15.

N&tlonal Line, New York to Queenstown —Amer-

ics, 18,
3

White Star Line, New York to Queenstown.—Ger-
manie, 17; Celtic, 15 ; Britannie, 17,

General Transatlantic Line to Havre.—La Chamn-
pagne, 20 ; La Gascogne; 20 ; La Bourgogne, 20.

Red Star Line, New York to Antwerp.—Noordland,
14: Wasternland, 15> Rhynland, 14.

This list was complled by Superintendent of Foreign

6t | Mails Bell, and shows the average speed of the ocean

steamers carrying themails. =

‘When ocean freighting is so brisk that an average of
seven or eight per cent can be madeon money invested
in ships, after dedncting losses, or when a Eurcpean
war shall drive the English freighters from the seas,

me1 | American merohants will no doubt try their hand at

the business, but it is not likely that they will do so

ai62  until that time comes. .
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The Conservation of Force,
The subject taken by Mr. R. Howson, the president
of the Cleveland Institution of Engineers, for his inau-

'gural address at the meeting of the Institution on Nov-

ember 22 was ‘*The Conservation of Force, and Some
of Its Possibilities.” The author explained that all the
natural powers which were employed depended upon
the development of“potent or static energy intothe
energy of motion. When that motion had been util-
ized, the energy was lost, and couid not berecovered
except by a renewal of its source. The principle was
tramad in the case of falling water, the steam engine, in
voltaic electricity, and in the dynamice of animal life,
and it wasshown that in every instance the force de-
veloped and used up represented so much waste of ori-
ginal power, which waste would have to be made
good, otherwise the system would come to an end.
The balance was invariable, so far as could be ascer-
tained in our laboratories and workshops. Neverthe-
less, it was contended that outside our terrestrial
sphere the conditions were different, and therefore the
results would be different. In one caseit was pointed
out that we actually know this to be true, viz., that
the principle of gravitation, which brings everything
to a standstill here, is, in the planetary system, one of
the components of two forces which are the cause of
unceasing orbital motion. After referring to perma-
nent magnetism as in sowe respects falling into the
same category as magnetism, the president entered
into some speculations as to other cosmic posribilities
which might be true, although, owing to our environ-
ment, these possibilities could not be realized here.
Among those was the question of the radiation of the
sun, whether that was really in process of decay or
not. The doctrine of the dissipation of energy leads
to the appalling resolt that the nniverse must nlti-
mately come to one dead level of coldness, darkness,
and desolation. The author contended tbat this doc-
trine might not after all be true, but that there was a
law of compensation coexistent Wlth the process of
radiation.

—_——e———-——————

The Masses and Distances of Binary Siars,

In a paper recently read before the Liverpool Aatro-
nomical Society, Mr. J. E. Gore, F.R.A.8,, said:

‘When the parallax of a binary was known, and the
elements of its orbit satisfactorily computed, it was
easy to find some of the massesof the component’stars
in terme of the sun’s mass, and the real dimensions of
the orbit, The parallax of a few of them had been
ascertained. First, there was the famous, binary star.
a Centauri, which, as far as was known, was also the
neatest star to the earth. From its orbit, computed
by Dr. Hind in 1877, combined with a parallaxof 0'928°,
he found the mass of the system = 179 times the snn’s
mass, and the semi-axis major 23'49 times the earth’s
mean distance from the sun. Assuming the latest ele-
ments found by Dr. Elkin (@ = 17'60", and period =
Y742 years), and his parallax of 0798, he found the
giim of their masses = 1'759, and the semi-axis major =
21-13 times the sun's mean distance. Second, 7 Cassio-
pie. Dr. Duner fonnd for this binary a period of
176-37 years with semi-axis major = 10-68°. Combining
these elements with @ = parallax of 0154°, Mr. Gore
found the mass of the system = 10-722 times the sun's
mass, and the mean distance = 69'356. The magnitude
of the components was about 4 to 7'6; so they had a
star of the 4th mag. with a mass about six times as
great as that of a Centanri, The calculations of the
elements of the well-known companion to Sirius were
still more interesting, and there was no doubt that it
was in rapid orbital motion round its primary, proba-
bly with a period of aboat49 years. He had found the
maass of this system = 71°63 times the sun's mass. As-
suming the attraction of the companion to be the cause
of th® observed irregularity in the propsr motion of
Sirius, Auwers found that its mass must be about one-
half that of Sirius ; thus, we have the mass of a 10th
mag. star absolutely greater than that of the sun. '

William crou, Glasgow.

With the death of this gentleman, which la.tely oc-
curred in his 82d year, Glasgow loses a famous shawl
manufacturer; and Scotland a man of letters, an artist,
and ‘a poet. For many years he was a pattérn
drawer in Paisley, his native town, and gained a wide
reputation for his exquisite taste in designing. This
artistic ability afterward enabled him, when estab-
lished in Glasgow as a manufacturer of shawls, to
achieve remarkable success in bueiness. One proof of
his exquisite work is the fact that at the great ex-
hibition in 1851, the whole of his exhibits were pur-
chagsed by the Empress Eugenie. In the world of
letters, however, he was equally well known as a
poet and & humorist, and many of his songs and
poems will hold a permanent place in the literature
of his country. He was also the author of a novel,
“The Description,” which went through many edi-
tions, and is still much sought after. Thedeceased
gentleman's personal qualities endeared him to all who
knew him, and his loss will be widely felt.
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DIRECT STEAM PROPULAION.
To the Editor of the Scientific American :

In your last issue is a bold and novel scheme for pro-
pelling ocean steamers by the use of jets of live steam.
‘While there is nothing like a direct experiment for de-
termining the actual value of such a system, yet a
knowledge of what is known and of what has been
done is sufficient to deter capitalists from undertak-
ing it. Jet propellers, in which the jet was water, have
been tried by the British navy; but, as theory indi-
cates, the efficiency was low. In these cases, the jet
was produced by a turbine or centrifugal wheel, and
the machinery and pipes occupied too much goom.
(See Seaton on ‘* Marine Engineering,” page 274.)

Mr. Ayres proposes to dispense with all machinery,
and cause the steam jets to issue directly from the boil-
ers. It will not beclaimed that a steam jet will be any
more efficient than a water jet, for the amount of pres-
sure will vary directly as the mass of the fluid lowing
out of the orifice. A brief discussion of the jet propeller
is given in the writer's ‘* Analytical Mechanics,” page
344. It is there shown that the mechadical power de-
r'sloped per second will be:

=TT ) u
‘When— g

‘W = the weight of the water discharged,
© = the velocity of the jet due to the pressure,
u = the velocity of the vessel.

Let us apply this to the water jet for a vessel on
which is developed 5,000 horse power, running 15 miles
per hour, and determine the weight of the water forced
through-the pipes. According to practice, the velocity
oshould equal %, which, at 15 miles per hour, is about
22 feet per second. We have from the formula—

5,000 X 550 '

W= 2=

(«/22*+2_2*w~22)22
5,000 X 550 X 33
484 (2 —1)

Or, say, 240 tons per second, or nearly 800,000 tons of
water moved about 21 miles ( ¥ ¥2) per hour in refer-
ence to the orifice. If it requires this weight of water,
how much steam would it require to produce the same
effect ? It is plain that it would require so much that
all the space now occupied by the machinery will.be
required for the coal necessary to generate the steam.
The quantity is so large we will not stop to figure it,
but look at the problem of steam uge directly. The
formula Yor, the efficiency is :

2u

& = ———

V&t u

the symbols being the same as before. If the steam in
the boilers be 90 pounds absolute, and the jets about
30, or say 20, feet under water, the effective head for
driving the steam will be about, say, 3 atmospheres ;
and if the coeflicient of discharge be 0°60, the velocity
of exit due to the head will be, with sufficient accuracy
for this case :

= 440,000 1b., nearly.

623
X —
02

v=060 X8 480 ft. per second ;
and if the veloeity of the steamer be 15 miles per hour,
its velocity per second will be, as before stated, about
28 feet per second ; hence snbstituting % = 22 and » =
480, we have for the efficiency :

2X22 1

VTS 42 1

At 10 miles per hour, the theoretical efficiency would
be about one-sixteenth.

This small efficiency will be fatal to the scheme. It
is the efficiency of the jet only,’and does not imclude
the effect of eondensation, the friction of the pipes, the
coefficient of discharge, nor other losses. In the use of
the steam jet, only the momentum of the steam flowing
out will be utilized, and all the power of the heat will
be wasted ; Whereas, in the steam engine, no value is
attributed to the momentum of the stearn, and every-
thing to the heatutilized in thecylinder.. Weintended
to consider the effect of condensation, but it seems nn-
necessary to do 8o beyond a were noticeof the fact that
its effect wlll be still further prejudicial.

DE VoLsoN Woob.
—_— i ——
\The Ancbor Brake.

The Railroad Gazette proposes the following: To
have an anchor to drop from the rear end of train
and engage with the ties. Provision for preventing
the bending of the ties ‘‘under the strain brought
upon them ” might probably be devised as.simply as
for the axles; and by having a good long spring to
ease the shock when the anchor came to a bearing,
in addition to the relief which would come from the
draw springs of the entire train without any expense
at all, a train might easily be brought to a stop
within 15 or 20 feet from an ordinary passenger speed,
if something did not give way.

&=

A Remarkable Boller Explosion.

The explosion of the locomotive boiler at Jersey
8hore, Pa., on the Begch Creek Railway, on tho after-
noon of December 9, 1886, is another added to the long
list of mysterious explosions, every one of the four men
on the locomotive meeting instant death. The master
meebanic of the road, Lamott Ames, is8 positive that
the disaster was not from any defect in the boiler itself.
The locomotive came new from the Schenectady shops
three years ago, and had just been repaired at an ex-
pense of abont $2,200. The overhauling of the engine
was done under Mr. Ames' personal supervision. This
gentleman has had an experience of thirty years with

- | locomotives, and previous to taking his present position,

less than a year ago, was voad foreman of engines for
the Northern Central Railway, at Elmira,

The locomotive was'oneoftheheaviestkind, known as
a ‘‘conselidated ” engine, having four drive wheels on
a side, and weighing 106,000 pounds. The repairs were
general, 120 of the 220 flues beingreplaced in the boiler,
and between 150 and 180 stay bolts or rivets being re-
newed. Before leaving the shops, a test of 150 pounds
to the square inch had been made with cold water.
The S8chenectady people wanted Mr. Ames to make the
test 180 pounds, but he considered that more than was
necessary, as the boiler would neverbe allowed to carry
more than 125 pounds.

The engine was run out, of the shop, as near as can
be ascertained, about 2 P.M., with slight pressure.
Philip Knight, the engineer, was instructed to take the
locomotive to & stretch of track not much used, to oil
the machinery, to set the pop valve in the dome at 125
pounds, to run the locomotive up and. down the track
a few times to see that it worked satisfactorily, and
then return for Mr. Ames, $0 make the trial trip of 12
or 15 miles. Meantime Mr. Ames waa occupied super-
vising the setting of a new stationary engine, and he
did not see the explosion. The blower of ths {ocomo-
tive was turned on a long time, as learned f sm those
who saw it. .

About fifteen minutes prior to the eiplosion, the
Fallbrook passenger train went by the new locomo-
tive, and the engineer of the train remarked to the
fireman that ‘ Number four” had a high pressure, as
indicated by the noise of blower. Joseph C. Fields,
the machinist, sat on top of the cab, screwing down
the pop valve and waiting for the signal from Engi-
neer Knight, when the steam gauge should show a
pressure of 125 pounds. The locomotive had been
standing still for at leaet 25 minutes. John Stapleton,
another machinist, was on the graund on the right
side of the emgine, under the cylinder, adjusting a
cylinder cock. The only warning observed by any of

| the men was the bursting of the ‘“branch pipe,” at

the point where it had been brazed. This was no-
ticed by Stapleton, who called the attention of En-
gineer Knight to it. The next instant the explosion
occurred. The enormous force which steam exerts at
the high pressure that must have existed in this case
is as well illustrated by this disaster, doubtless, as by
any that has ever occurred. The boiler was of steel,
and pronounced by all to be perfectly sonnd. The
wagon top, dome, and side sheets remained together.
The engine was faring east, and this piece of the
boiler, weighing about a ton and a half, was blown
at an angle of about thirty-five degrees from™ a per-
pendicular so far into the air that it lookeg like a
mere speck in the sky. It was found a gnarterof a
mile away, over the ridge of a hill about 400 feet high,
to the north. Near it, and within a cirele of fifteen
rods, were found the mangled bodies of Fields, the
machinist. Allen Ramsay, the fireman, and - James
Warren, an engineer off duty, who had got on board
the locometive, on Knight'sinvitation, to rideto the
Junction, to get hispay. The body of Knight was
found a half mile from the others, in an opposite di-
rection from the wreck. No part of the locomotive
was near him. His silver watech was badly battered,
and stopped at 14 minutes after 3. The switch kays in
his . pocket were bent out of useful shape.

Stapleton was protected by thecylinder, steam chest,
and the strongest parts of the locomotive. ‘He was
blown twenty orthirty feet forward down the embank-
ment, but was confined to his bed only a day or two.
He was able to walk home. He had not been inthe
cab for some time, and did not know what the condi-
tion of affairs was there.
rercained in the frame, which was broken in many
places. The forward axle was broken in two, and the
other axles bent badly. The only useful portions of the
engine remaining are the tires and wheel sets. The
flues were scattered allover the neighborhood, one of
them having been driven clear through a frame cot-
tage twenty-five rods away. Noepiece of the cylinder
part of the boiler has yet been found. Of the smoke.
stack,’only the saddle has been found. From the broken
axle it is assumed that the first break in the boiler was
in the cylinder part. Fragments of the bell have been
picked up, and small splinters of the cab. The firebox
fell within a few rods of the wreck. One of the cylin-
ders was badly broken, the other enough to be useless.
The rails beneath the wheels were bent in a dozen
places, and a laxge excavation was made in the roadbed.

© 1887 SCIENTIFIC AMERICAN, INC.

I should be a draught.
Not a particle of the boiler

‘| A lady sitting at a window in & cottage twenty-five

rods away was admiring the brilliant paint and bright
polish of the locomotive- when the explosion occurred.
A puff of steam, a heavy concussion, and it was all
over. Several persons were attracted by the explosion
in time to see the heavy wagon top with its three hu-
man bodies sailing far into the air, distinguishable
only as a moving black spot against the sky. Pieces of
the locomotive have been found a mile away, and the
explosion was distinctly heard at Williamsport, twelve
miles away.

The only theory that Master Mechanic Ames can
offer is that the cock in the tube connecting the steam
gauge with the boiler was partially turned, shutting oft
half or two-thirds of the actual pressure. He believes
the pressure must have been three to four hundred
pounds to the square inch. The fact that two experi-
enced engineers were in the cab helps to make the affair
more mysterious, as it would seem that they would
notice anything wrongthere. The pathetic part of the
accident was that Fields, Warren, and Ramsay had
been husbands less than a year, and that Knight left a
widow and five children unprovided for. The lesson to
be drawn is visibly apparent : ‘‘ In the use of steam, be
wise and watcbful.” Of a scoreof explosions that have
eome under the observation of Mr. Ames, he says this
is the most frightful in the force displayed he has ever
seen. MARK BACUITT.

Elmira, N. Y.

————iilfe - e
How to Prevent a Cold,

Under this title Dr. Brown-Sequard makes a con-
tribution to the Societe de Biologie which will be
read with interest. Everybody catches cold more or
less often, and nobody wishes to do so ; hence Brown-
Sequard’s ‘‘method™ ought to be popular. Under
the name of a ‘‘cold ” are included a number of acute
catarrhal inflammations affecting thc nasal, pharyn-
geal, laryngeal, tracheal, or bronchial mucous mem-
brane. In this country we even apply the term to
acute affections of the middle ear, the eye, the stomach,
intestines, or bladder. The cause of these so-called
*“colds ” is the influence of cold, damp air upon sensi-
tive portions of. the body, producing thereby a dis-
turbance of the vascular equilibrium. The result is a
congestion which setties down, perhaps with the help
of microbes, as the late Pr. Austin Flint believed, into
an inflammation.

The most sensitive parts of the skin, aceording to
Dr. Brown-Sequard, the catarrhal genetic areas, are
the neck and the feet. In order to prevent ‘ colds,”
therefore, one has only to harden these areas and de-
stroy their sensitiveness. This is done by daily blow-
ing a stream of cool air, by means of an elastic bag,
upon the neck, and by immersing the feet in cool
water. Theair is at first only slightly cool, but is
each day made colder, until the neck can stand-an
Arctic blast with impunity. The feet are immersed in
water which is.at first at a temperature of about 90°
Fah., and this is gradually reduced to 38° Fah,

Dr. Brown-S8equard’s method is only a more rigid
and elaborate form of a very well-known practice, viz.,
that of daily bathing in cool water. It will, no doubt,
be useful if the person is not aged or weak. Such
methods, however, seem after a time to lose their effi-
cacy.—Medical Record.

_—— it il
Afr in Greenhouees,

The circulation of air is one of the most important
provisions in all kinds of horticultural buildings.
Nothing but that will fairly exclude damp, orin any
damp weather counteract its effects. It is not enough
to open every front window. It would be far better
to open only one and let down a top light alittle. In
all cases there should bc an outlet as well asan inlet,
and for want of this many houses do not answer well
for plants A circulation- of air causes a more rapii
evaporation, and it is a common thing among good
gardeners to open a lower window even in wet, cloudy
weather. Let down one of the top lights a little, and
light a fire. By this a free circulation is created and
the house dried, although it were in the midst of rains
and cloudy weather. It is too common a thing to see
the top lights let down to give air to a house, and no
other part opened. This is all wrong; for there
On the other hand, we see all
the front windows and no top lights down. Many
persons build pits three or four feet high at the back
and half the height in front, and no air but what can
be obtained at the top. We would always provide air
holes at the bottom, as without such there can be no
draught, no free circulation. When pitse are built
without this provision, the best mode of giving air is
to pull up one light to let in air at the foot of it,
and push down the next to open at top, and so on al-
ternately through the whole range of lights, however
long the pit may be. It is the same in giving air to
a hotbed, only that when the air is rarefied, as it is
inside, tilting the light a little lets out the steam,
and the cool air will get in somewhere ; but sometimes
when a frame is made too close and the glass is put-
tied at the joints, things fog off in spite of tilting,
becaunse’ there i8 no circulation.
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B8NOW MELTING AND UNDERGROUND CONDUITS.

How to dispose of the snow: This is one of the most
serlous problems connected with the comfort and eon-
vehience of a great city in this latitude. Many ways
of disposing of the snow in the streets have been pro-
posed, but, with a single exception, we believe the only
method heretefore adopted to any extent, other than
the slow ang very costly methed of allowing the sun
to welt it, is the old way of carting it off. This we all
know is exceedingly costly and inconvenient. The
single exception, we understand, is
found in London, and consgigtg in
digging at convenient points in the
street suitable pits, connected with
the sewer, placing steam coils there-
in, and carting the snow thereto.
This, by shortening the length of
the baul of the snow, undoubhtedly
lessens and expedites the task of its
removal. This task, coming. as it
usually does, suddenly and unex-
pectedly, is always great, and some-
titnes herculean.

Still, with the extensive steam
supply plants existing in most
cities, it would seemn that nothing
like a enow blockade of our streets.
ought any longer to he experi-
enced ; for, as we toek occasion to
say on the 23d of last January :

“The use of steam for removing
snow is feasible; both in a practical
and economical 'point of view.

*“To melt a ton of snow when the

latter is at a temperature of 20° F. LOCKE'S
will require an expenditure of 1474
heat anits X 2,000 —294,800 heat units. Each pound of

steam used will deliver $66°5 heat nnits while becoming

294,800
condensed to water at 212° F'.; therefore -

=303
would be the pounds of steain required to reduce a ton
of snow to water at 32° F., exclusive of alt waste,

< If an effective evaporatien of 6 1b. of water per
pound of coal could be secured, which is only about
half what is now obtainable from well-constructed and

305
housed boilers, we should have 6_ = 50§ pounds, say

51 1b. of coal required to do the work.

‘“Now, as to the economy, we have for a ton of snow
removed the cost of 51 poumds of coal or about one-
fortieth of a ton, which, at $5 per ton, would be 121
cents per ton.”

We illustrate in this article a new method of utiliz-
ing steam for this purpose, proposed by 8. D. Locke, of
Hoosick Falls, N. Y., tbat is cer-
tainiy very simple and economical,
and seems to be entirely practical,
It is the subject of two or more
patents issued to him, to whom all
communications should be ad-
drersed. a

Mr. Locke’s method isshown fully
in our illustrations, and contem-
plates utilizing the steam plants
existing in most cities to wmelt the
§NOw, 80 aveiding all cartine, TUn-
derneath the surface gutter he pro-
poses to construct a sub-gutter. of
cast iron or other suitable material,
that connects directly with the
sewer and that is covered with a
grate, mnderneath which one or
more stean pipes are carried in
racks, as shown in Figs. 1 and 2.
The 8snow, as it melts, falls through
the grate and is conducted by the
sub gutter into the sewer. Fig. 4
ie a longitudiual section, showing
how the condensed steam is allowed
to escape from the steam pipes at
the lowest levels, through flgat
valves, into wells,

By this method there is nothing
on the surface of the street to inter-
fere with or in any degree immpede
it¢ traffic, and the snow can as
quiokly bemoved by horse serapers
and brooms into the gutters a8 the
streets can now be swept.

The cost to lay this sub-gutter
is: figured to be from $350 to $4
per lineal foot. Assuming it to be
84, the entire cost per mile, on both
sides of the street, will be $42240.

To show the economy of Mr.
Locke's plan, we submit an esti-
mate of the comparative cost of
cleaning one mile'of Broadway by
his mmethod and by carting. In
this estimnate we will take the width
of Broadway to he 44 feet, and, to

x
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keep on the safe side, will double our estimated cost
of melting snow by steam, and will call it 25 cents a
ton instead of 121¢ centas.

It costs this city about 50 cents a load, or one cent a
cubie foot, to cart the snowoffthe streets. Ifthesnow-
fall during a season be only two feet, there will be on
one mile of Broadway 464,640 cubic feet of snow, and
we have these figures for the cost of its removal :

By carting 464,640 cubic feet atone cent a cubic foot
=$4,646.40. By steam, assuming that a cubic foot

SYSTEM FOR REMOVING SNOW BY USE OF

weighe ten pounds, the 484,640 cubic feet will weigh
2,3234 tone, which, at 25 cents a ton, casts $580.08. To
this add 5 per cent interest on pla.nt $2.112, and we
have $2,692.08.

If the snowfall be five feet, the figures are by cart-
ing $11,616. against only $3,564 by steam.

These figures are suggestive ; and in addition to the
undoubted ecenomy of the stearn method shown there-
by, it must vot be forgotten that it would be far more
effective, and that with it no such thing assnow en-
cumbered, much less sndw blockaded, streets would
ever OCCUI.

Mr. Locke also proposes, by dividing his gutter
into two or more longitudinal compartments, to utit-
ize it as a conduit for electrical conductors. A modi-
fication for this purpose is shown in Fig. 3, wherein
the lateral compartments are especially a.dapted to
carry wires or cables. The cover, being laid in in-
clined close-fltting sections, prevents water from en-
tering the electrical compartinents. -~ All of the sections

LOCKE'S SYSTEM FOR REMOVING SNOW BY USE OF STEAM.

© 1887 SCIENTIFIC AMERICAN, INC.

of the cover, being held in place only by gravity, are
easily remnoved, so enabling the whole contents of
the conduits to be quickly exposed for the purpose of
examination or repair, without disturbing in the least
the pavement of the street.

Does not this plan offer to our telegraph and tele-

'bhoue cempanies a practical way of disposing their

wires underground, in a position where they can be
reached at any time, and that, too, without tearing up
our streets? If 80, a long asuffering public, always
being provoked to righteous wrath
by the constant digging up and
la,ying down of sireet paveinents,
will take courage and be glad.

Endicating Fuarnace Temperatare,

A method for determining the
temperature of furnaces-has been
recently described by M. Wallerand,
a Belgian mining engineer; in the
Belgique Industrielle. The ar-
rangement is applied in the first
iostance to a Siemens-Martin steel
farnace ; but the principle is capa-
ble of adaptation to other classes of
furnaces. It depends upon the ob-
servation of a pendulum, beating
seconds, huny against the furnace
wall in a convenient place for the
fireman. The pendulum is made of
a sirople rod, carrying at one end a
ring by which it is suspended, and
a weight capable of being adjusted
up or dewn by a screw. In every
case it is necessary to regulate the
pendulum at the commencement by
comparison with a watch or clock giving seconds. When
the stoker wishes to ascert&in the temperature of his
furnaee, he inserts an iron hook into the widdle of the
fireplace through a hole left for the purpose in the
door. The ironis made from 8 mm. round rod, and is
left in the fire for 22 seconds, or the same number of
oscillations of the pendulum, when it mnust be quickly
withdrawn. If the furnace is at a proper heat, the
¢nd of the hook will in this time have attained a weld-
ing temperature, as shown by the fact that-sparkling
drops of molten iron will be thrown off by vigorously
swinging the bar through the air. If, on the contrary,
the test rod comes out of the furnace merely red or
yellow and does not throw off drops, the furnace is
nob bot enough. 1t is evident that this procedure wil)
not indicate the exact heat of the furnace in absolute
measurcment.

STEAM

PP -

Preservation of the Dead.

1a speaking of the preservation of dead bodies, Gail-
lard’s Medical Monthly says that
Edward I., who died in 1307, was
found not decayed 468 years subse-
quently. The flesh on the face was
a little wasted, but not putrid.
The body of Canute, who died in
1017, was found fresh in 1766. Those
of William the Conqueror and his
wife were perfect in 1522. In 1569
three Roman soldiers, in the dress
of their country, fully equipped

. with arme, were dug out of a peat
mass near Aberdeen. They were

- quite fresh and plumy after a lapse
of about 1,500 years. In 1717 the
bodies of Lady Kilsyth and her
infant were embalmed. In 1796
they were found as perfect as in the
hour they were embalimed. Every
feature and limb was full. The in-
fant’s features were as cormnposed as
if- he had only been asleep for
eighty years. His color was as
fresh and his flesh as plump and
full as in the perfect glow of health.
The smile of infancy gnd innocency
was on his lips. At a little dis-
tance it was difficult to distinguish
whether Lady Kilsyth was alive or
dead. The question is, What pra-
servative was used, and how ap-
plied ?

Sixty Whales Captured,

A large school of whales was
lately captured at Cullivoe Yell,
Shetland, after a very exciting
chase. The whales first approachad
the Unitshores, and when observed
a number of boats set out in pur-
suit. They succeeded, however, in
gaining the water, but, after a six
hour's chase, they were driven
ashore and killed at Cullivoe. The
school numbers over sixty, some of
them measuring over twenty feet
in length.
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CAR COUPLIRG.

The front of the chamber of thie drawhead is partially
cloged by a plate formed with an elongated opening
for the passage of the link. Placed loosely upon rods
within the ehamber are division plates which are sepa-
rated and held in pesition by coiled springs placed
upon the rods, so that the plates bave a yielding
action, se as not to resist the entrance of the link.
These plates support the link at various elevatiens,
thereby adapting the coupler to cars of different
heights. The plates are all cerrespondingly apertured,

EALTENBECK'S CAR COUPLING.

to permit the covpling pin to drop into the drawhead
and down through the link. The pin, when lifted out
of the drawhead, is held in a raised position by a
strap and sliding trip plate, the latter being forced
forward under the pin by springs, which act against
a bar bolted to the trip plate and passed through
the drawhead, back of the division plates, a8 shown
in Fig. 2. These springs are lodged in recesses made
in the drawhead, and as they tend to constantly force
the bar outward, the trip plate will be forced under
the pin the instant the latter is raised, and the parts |
will be ready for coupling again. The entering link ‘
forces the trip plate back and allows the pin to drop ‘
and automatically couple the cars. The bar is held be-
tween guards formed in the back of the drawhead, '
which prevent the link entering too far; they aleo
pretect the bar from injury, so that there can be no
failure in the proper action of the bar and trip plate
at the time of coupling and uncoupling.

This invention has been patented by Mr. W. H.
Kaltenbeck, of Roxbury, N. Y.

CAR COUPLING.
In this coupling the two drawheads are formed re-
spectively with rounded faces amd cavities. Upon a

EEABURY'S CAR COUPLING.

vertical pin jn one drawhead are placed two conneeting
hooks, Fig. 2, whose hooked heads overlap each other
to grasp the coupling pin of the opposite drawhead.
The points of the hooks are oppositely beveled, 8o that
when the ecars are brought together for coupling, the
pin will 8érike between the two bevels and force the
hooks apart to permit the entrance of the pin between,
and thus autonatically effect the eoupling of the cars.
In each drawhead atk arranged springs which hold the
hooks in firm engagement with the coupling pin. To
couple the cars, it is only necessary to place the pin in
the drawh:ad and briug the cars together, when the
hooks will enter the drawhead and engage with the
pin. Uncoupling is effected by merely lifting cut the
pin. Fig. 1 shows plainly the construction when only
one hook is used. :

This invention has been patentsd by Mr. Charles E.
Seabury, of Stony Brook, N. Y.

-

IT may not be known to some what canses the dif-
ferent colors in bricks. The red color of bricks is due’
tothe iron contained in the clay. In the process of
aurning, the iron compounde are changed from the fer-
rous to the ferric condition and rendered anhydrous,
thus developing the color. Certain clays—Ilike those
in the vicinity of Milwaukee, for instance—contain lit-
tle or mo iron, and the bricks made from them are
light or cream colored,

(being made of the

CONVERTIBLE WIRE BABKPT,

This wire basket may be used for a vast variety of
purposes, some of which are illustrated in the accom-
panying engraving. The main ring or circle of wire
is of any suitable diameter, braced by two or more
cross bars, which formm a bottom te the basket ts
stand a- flower pot, etc,, on. The side or main loops
may be shaped as shown in the eut, and are hinged
on the base ring separately, by having both of their
ends bent around it, and clinched into an eye. These
loopa are arranged to overlap one another, so that
one cannot be moved without meving all, thus always
insuring the perfect circular form or curvature of the
sides of the basket, no matter into what form it may
be converted. The small base loops, consisting of
two rows, one norinaily below and the other above
the ring, are hinged "and arranged on the ring in
precisely the same manner. The side loops, moving
on their hinged ends, may all be pressed upward, in-
ward, outward, or
downward, s0 as to
be altered from a
globe shape to a bell
form, with all the
intermediate forms
and shapes.

The basket is
strong and durable,

best spring steel wire
heavily plated, afld
is decidedly orne-
mental in all the va-
rious forms it may
be made to assutne.
It is so simple in con-
struction that it will
be instantly unger-
stood, while it may
be readily. changed
by any one from one
form to another, ac
cerding to the use to
be made of it. The )
engraving ehdwe it as a card basket, frame to support
a lamp shade and a vessel over & lamp chimnoey, cake
and egg baskets, hanging flower basket (in which case
the supporting cords are attached to the ring), lower
pet, and flatiron holder. 1tis evident that this list
comprises but a very few of the many good uses the
basket may be put to.

~ This invention has been patented by Mr. A. 8. Green-
wood ; further particulars can be had from the Case-
green Mfg. Co., of Cleveland, 0., and Toronte, Canada.

B PR
-

TAPE MEASURE.

‘When the comnmon tape line is nsed by one person,
it must be fastened at the end before it can be un-
rolled and employed in making measurements. In the
tape measure herewith illustrated, which is the inven-
tion of Mr. Jerome Fountaia, of La Grande, Oregon,
a gimple and efficient fastener is permanently comn-
nected with the end of the line, for holding it while
making measurements. The casing is of the usunal
form and construction. To the outer end of the line
issecured a metallic ¢iip, to which is connected a hook,
shaped as shown in Figs. 1 and 2. The head of the
hook is provided with & sharp point, and in it is
formed an eye. The point is preferabiy arranged ene
inch from the end of the line, and is inserted in any
saitable fixed object, when the line may be unrolled
and used in the usual way. The eye serves to re-

ceive an awl or blade of a knife. when it is8 imprac-|

ticable to employ the hook. The metal band form-
ing the edges of the casing is bowed outward and then
bent under or returned upon itself at one side of the
opening (Fig. 2) to form a rounded support for the
hook when the line i&e wound up; and upon the op-
posite side of the opening thereis a beveled lip under

FOUNTAIN'S TAPE MRAGURE.
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which a small lug formed on the back of the hook
rests when the line is coiled within the casing. The
engagement of the lug with the lip is insured by the
spring of the looped end of the band forming the
edges of the casing. It is evident that the rounded
support may be formed separately and attached by
rivete to the casing wheii the latter is made of nonr-
wetallic ruaterial ; the hook may also be varied in
form and ctherwise attached to the line.

OUTLINING TOOL.

This device i8 designed particularly for carpenters’
use in the work of dressing doors and sirnilar pieces of
stuff to their fraines, whereby a perfect tit may be ob-
tained without the necessity of frequently setting the
door up in the frame to test it as the work proceeds.
The tool is mnade in several sections, each cowplete in
itself, adapted to be connected together end to end, by

a suitably arranged right and left hand screw, asshown

GREENWO00D'S CONVERTIBLE WIRE BASKET,

in Fig. 3. Formed in one of the straight edges of each
section are several chambers, in each of which isfitteda
plunger, presged outward by a coiled spring, Fig 3. Se-
cured upon the edge of the sectionis a metal plate, Fig.
2, baving formed in it as inany openings as there are -
plungers. The plate mma.y be moved longitudinally to
held the plungers withia their chambers, or to release
them, so that the springs will force them outward
through the openings. The plate may be moved by a
small bar inserted in a hole made in the plate, a recess
being formed intheaide of the section for the insertion
of the bar.

In use, the plungers are all forced within their
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MACKENZIE'S OUTLINING TOOL.

chambers and held by the plates. The edge of the tool
is then placed upon the surface of the frame or other
object whose outline i’ is desired toobtain. By means
of the small bar, the plates are then moved to release
the plungers, whose springs will force them into eon-
tact with the surface against which the tool is held.
The pla.tes are then mnoved back as far as they will go,
which will permit suitably arranged friction blocks to
press upon the plungers and hold them firmly in the
positione they occupy. The tool is them rémoved
from contact with the snrface, the exact ontline of
which will be given by the outer ends of the piungers.
This outline can be easily transcribed to adoor, panel,
frame, or other object, which can be easily dressed to
match.

This invention has been patented by Mr. Robert A.
MacKenzie, of 170 East 51st Street, New York city.

Ix Pesth, Hungary, dynamite has been successfully
used for driving piles. An iron plate 15 inches in di-
ameter and 8% inches thick is plaged in a perfectly
horizontal position on the pile to be driven. A dynas

mite cartridge, in the formn of a disk, containing 1734
ounces of dynamite, is placed on the jron plate and
exploded by electricity.
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A Remarkable Drainage Entorprise.

The Russian Fovernment is engaged in one of the
most extensive drainage enterprises ever undertaken in
any portion of the world. The location is what is
known as the Pinsk Marshes, in the seuthwest of Rus-
sia, near the borders of Galicia. This region is so ex-
tensive as to secure special designation in the ordinary
map of Europe, and, in point of area, is very wmuch
Jarger than Ireland. The marshes have becowme famous
in Russian history as a refuge of allmannerof romantic
characters, and have remained an irreclaimable wilder-
ness up to within the lJast two or thrée years,

In 1870 the Russian Government first took in hand
seriously the abelition of this wild expanse, owing to
its being perpetually 1nore or less submerged and cov-
ered with a jungle growth of forest, preventing not
only communicatien between the Russian districts on

either side, but also between Russia and Austro-Ger-|

wmany. A large staff of engineering officers and several
thousand troops were draughted into the region. and
these have been engaged vpon the undertaking since.
Up to the present tiine, about 4,000,000 acres have been
reclaimed by jneans ef the constructian of several
thousand iniles of ditches and canals, so bread as to be
navigable for barges of several hundred tone burden.
Just now the engineers are drawing up the programme
for next year, which comprises the drainage of 350,000
acres by mmeans of the constraction of 120 tniles more of
ditches and canals.

Of the 4,000,000 acres already reclaimed, 600,000 acres |

consisted of sheer bog, which has been converted into
good meadow laud ; 900,000 acres of ‘‘ forest tangle,”
which have been prepared for timber purposes by cut-
ting down the underwood and thinping the trees;
600,000 acres of grnod farest land—forest oases in the
middle of marshes—hitherto inaccessible, but which
have been connected more or less by navigable canals,
and thereby with the distant markets; and finally,
2,000,000 acres have been thrown open to cultivation,
120,000 acres of which have already been actually occu-
pied. Besides making the canalsand ditches, the engi-
neers havebuiit 179 bridges, bored 577 wells from 20 ft.
to 80 ft.deep, and have wade a survey of 20,000 square
miles of country bitherto unmapped. When the task is
finished, Ruseia will bave effaced frormn the map of
Europe one of the oldest and teughest bits of savage
nature on the Continent. From an engineering, geologi-
cal, and scientific point of view generally, the work is
one of special interest.

———

PENDANT BTEM FOR WATCHES.

The stems of self-winding and hunting-case watches
are usuaily held in place in the. pendant by a screw en-
tering & circumferential groove in the stem, or a
grooved collar placed on the stem. Boththescrewand
collar are apt to becolge worn, and the screw being small
is weak and liable to be broken. In the construction
shown by the three left-hand views of the annexed en-
graving, the pendant is internally threaded to receive
a collar, into which fits the stem, which passes through
the pendant to the windimg and setting mechanismn.
The collar is provided with notchesin its cuter and in-
ner surface, to receive pins passing through and pro-
jecting frow the stern. The stemn may be freely turned
to wind or set the watch, as the pins are norinally out
of contact with the collar. The collar is carried to its
place by bringing the upper pin into engagement with
itsnotch, and inay be removed by briaging the lower
pininto contact with its own notch. In both casea the

BCHIMMEL'S PENDART STEM FOR WATCHEB

stem and collar will turn together to screw or unscrew
the collar.

In the construction shown in the right-hand view,
the stetn is forined with an enlarged part, beveled upon
exach side, and encircling which is a split steel ring
which enters a recess forined in the threaded collar.
Normally, the-enlarged part of tlre stemn is below the
ring, 8o that the stem may be used for winding the
watch. When the enlarged parthasbeen pulled through
the ring and rests above it, the device is arranged for
setting the watch. It will be seen that this construc-
tion, while being strong and durable, prevents the en-
trance of dust or moisture to the interior of the watch.

This invention has been patented by Mr. ¥. W.
Schimmel, of Murray, Idaho.

FLEXIBLE BCRAFPER,

To the end of the handle is secured a concave board,
having its opposite edges curved. To the back of the
board are secured metallic sockets for receiving braces,
which are held in sockets secured to the handle. This
construction insures beth strength and lightness. ‘T'o
the concave face of the board is attached an oblong
sheet of rabber, whose edges project beyond the edges
of the board, go that when the scraper is used only the
rubber will be presented te the floor or surface being
cleaned. By applying the scraper to the floor at the
proper angle, the entire edge of the rubber sheet will
be brought in contact with the floor, amdas the scraper
is moved forward its concave form will cause it to re-

EKAELIN'S FLEXIBLE BCRAPER.

tain most of the water it gathers up, and- to carry it
forward.

This invention has been patented by Mr. Albert J.
Kaelin, whose address is Germania House, Houston,
Texas.

A New Submarine Boat,

The guestion of submarine warfare would appear to
be advanced an immportant stage by a new submarine
torpedo boat which was lately tried in the West India

class of boat is a simple and ready means of effecting
subwersion quickly and of again rising to the surface
as frequently as may be desired. Mauny attempts have
been made to compass this object by weans of screws,
inclined planes, water compartments alternately filled
and emptied, and other contrivances. The present in-
vention, however, involves none of these principles.
The principle upon which the imwersion and emersion
of the new boat depend is simply that of displacement.

While lying on the surface, the boat hasa given
amount of displacement. To effect immersion, this dis-
placement is reduced ; and when it is désired to raise
her to the surface again, the displacementds increased.
A fair analogy is that of a telescepe dropped into the
water when extended for use, i® which condition it will
floatfor a given time. If droppedintothe water closed
up, it will straightway sink tothe bottom. The ideaof
utilizing this principle origimated with Mr. Amdrew
Campbell, and was worked out in practice by him in
conjunction with Mr. Edward Wolesley and Mr. C. E.
Lyon, and the vesgel in which the joint ideas of these
gentlemen have been embodied has been built by
Messrs. Fletcher, Son & Fearnall, of Limehouse.

This boat ig cigar-fhaped, and pointed at both ends,
being 60 ft. long aad 8 ft. in diameter amidships, ex-
clusive,of a elightly raised central deck. Her displace-
ment when fully itnmersed is about 50 tons. She is
built of 34 in. Siemens-Martin steel and is driven by
twin screws, the motive power being electricity, which
is supplied from a storage battery tc motors of 45 horse
power. Electricity-also supplies light, when submerg-
ed, by means of glow lamps. Air under pressure is
astored on board, and there is accommodation for a three
days’ supply ; the electrical batteries alse have & simi-
lar storage capacity. The electrical machinery has
been designed by Mr. Graydon Poore, and supplied by
Messrs. Lewis Olrlck & Co.

When lying en the surface of the water, a depth of
only about ten inches of the cental npper portion ofthe
boat is visibleabove water line, and this is surmount-
ed by a steel conning tower abeut 12 in. high and 15
in. diameter and pierced with four sightholes. En-
trance and exit are obtained by means of awanhole on
the deck, which issecured with a watertight joint, and
there is room for six persons in the eentral portion of
the boat. Displacement. is increaséd or reduced by
means of cylindrical chambers which are projected or
withdrawn telescopically from the sides of the vessel,
and by this simple neans she ¢an be made to rise or
fall in the water, slowly or quickly, at the will of those
in comunand.

This was amply demonstrated recently, when Lord
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Docks, London. Thegreat problem forsolutionin this |

Charles Beresford, with others, went down in her,
Lord Charles expressing himself very strongly as to
the value of this new vertical maneuvering power.
The boat was many times subinerged to the bottom of
tbe dock, about 17 ft., and bronghtto the surface again
on § perfectly even keel. BShe was also propelled a
short distance, connection being made with the bat-
teries by hand. but as the motors were coupled up with
the current, nothing further was attempted. The area
for a run, moreover, was teo circumscribed, there be-
ing a number ofvessels lyingin the docks, which would
have jmpeded progress.

The muin application of the system would appear to
lie in thedirection of snbmarine warfare, although it
i not tntended that it shall subserve this purpose ex-
clusively, as the in ventors have designed arrangements
for applying it to all classes of subwarine operations in
lieu of the diving bell. It is also to be observed that,
although only applied to a 60 it. boat, this size in no
way indicates a limitation of the principle, which ¢an
be applied to any sized vessel. The present dimensions
were only adopted because they correspond to those of
a second-classtorpedo boat. The invention appears to
be one of mueh merit, and well worth the attention of
the government, which it will doubtless receive.—Lon-
den Times.

A Pocket Camers.,

An English paper says Councilor W. J. Lancaster, of
Colmore Row, London, has a very remarkable photo-
graphic apparatus, to be used for detective purposes
or ordinary portrait pholtography. The apparatus is
inclosed in a watch case, which opensin the ordinary
lmunner by means of a spring. As the case opens, &

miniature camera shoots out for a moment, shats up
again, and the thing is done. The sensitive plates to
be used for the camera are miniature dry plates, and a
store of these is to be carried by the operator in a
specially prepared locket to hang on the watch chain.
‘We understand that the miniature apparatus has been
very eagerly welcomed by the detective police, and
that the anthorities at Scotland Yard have decided to
make extensive use of it. A detective who wishes to
secure the portrait of a suspected character will unly
have toget close to his subject, and pretend to pull
out his watch and look at the time, and the features
will be registered. We may mention that for the sake
of experiment, accurate and “speaking” likenesses were
taken of a large number of the persons who wmixed in
the crowd at the recent Secialists' meeting.

——

-IMPRBOVED CULTIVATOR.

When grain is planted by the so-called ‘' combined
lister and. drill,” the listing forms a ditch or furrow
several inches deep, in which the seed is deposited.
The drawback to this listing is due to the fact that
closeto the edges of the furrow on each side, a row
of weeds springs up, which, with ordinary cultivators.
it'is impossible to exterminate, and at the samne time
cultivate the soil at thebottom of the furrow. The
object of the invention here shown, which has been
patented by Mr. Daniel M. Bourne, of Cool, Kansas,
is to provide a shovel that will. cultivate the bottom
of the furrow, and at the same time trim the edges of
the furrow. The cultivator plow point, or shovel, is
provided with a cutter extending obliquely upward
and standing above the plow proper, go that while

the point enters the farrow, the cutter trims the
side of the furrow above the point. The point may
be reunded or beveled to bring it to a sharp point,
and the plow may bamade with a shank or be bolted
to a separate shank. The wing or cutter extends up-
ward obliquély from the main sbovel point, and is
slightly twisted to clear itsel{ of trash. Itsupperend
etands slightly inrear of the body of the shovel, so
that the contact of the cutter with the side of the
furrow will cause a slight down draught and make
the shovel penetrate the soil, and tend to steady the
cultivatdr. The shovel can be attached to either a
riding or walking cultivator, and has nothing to do
with any outside shovels, as the operator can use any
kind he desires or can take them entirely off.
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Correspondence.

A Remarkable Family of Snakes.
To the Editor of the Scientific American:

I bave fifty-six copperhead spakes in a quart hottle,
that were taken from the old snake by Mr. Doug-
las Bird last summer. Each of the fifty.six was in-
closed in a sack by itself, and was attached to the
snake bed by a string. They were alive when cut ont,
one hour after the dam was killed, I have also the
skin of the old snake, which measured 41¢ feet.

The umbilicus is still to be seen attached to several
of the snakes in the bottle. They are each 9 inches in
length. '

Mr. Bird is a man of truth. Now, if you have a true
snake story of greater magnitude, I should like to
have it. S. E. HAMPTON, M.D.

Milton, Ky., Dec. 6. 18886.

Destructive Eﬂ'ecls of Nitro-Glycerine.
To the Editor of the Scientiyic American:

In your issue of Dec. 11 appears au article headed
‘¢ Destruction by Nitro-Glycerine Explosions,” copied
from the New York 2%mes. It is well enough for the
daily press to print such absurdities, but the §CIENTI-
Fic AMERICAN should not lend its columns®to_the
propagation of anything but the truth. It is hardly
necessary tospecify any particular part of the above
article, as the whole thing is a tissue of falsehoods. A
nitro-glycerine explosion cannot cause annihilation of
human bodies3, horses, magazines, etc., as therein
stated. It is true that a man’s body is often reduced
to minute atoms, but the debris will cover the ground
for a large space all about, and it is impossible to
gather it together.

I have seen a number of exploslons, and in the winter
as well as the summer. That the snow or ground
remained pure and spotless in any case, after such an
explosion, is false.

I was on the ground within ten minutes after a
nitro-glycerine explosion that happened in the woods
near Aiken, this county; about four years ago. A
shooter was driving along the road with a sleigh load
of 60 quarts of the explosive. From some means or
other, the stuff went off. There was a holeabout three
feet deep and four feet square hlown in the frozen
ground. The horses were hurled forward about twen-
ty-five feet, and their hind quarters were driven for-
ward into their bodies. Nothing remained of the sleigh
but splinters, and those were very small.
the tongue, with one of the whiffletress, was still con-
nected by the harness to the horses. Of the unfortu-
nate driver, we picked up probably thirty ponnds of
flesh and bone. Several trees were chopped down to
secure small portions of his remains. His face was
intact, bnt there was nothing left of his skull'; but
the ground for an arsa of several acres was covered
with the blackened portions of the wreck, interspersed
with darkened blood stains, that showed out clearly
from the snow.

Angust 27, 1883, a nitro-glycerine factory was blown
up, just beyond the city limits. Twenty-three hundred
ponnds of the explosive were destroyed. The wreck
was complete. A horse was killed, and his body was
blown several yards, but it was not annihilated. Sev-
eral heavy iron safes were turned over, but they were
not ramoved from human vision. Where the factory
had stood was a large hole in the ground, and a space
of about twenty acres covered with kindling wood.
There was a score or more of the heavy iron drums in
which acid is tramsported, scattered about. None of
them was anmhllated I can cite a dozen more cases
if necessary. A. L. S.

Bradford, Pa., Dee. 11, 1886.
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Gas for Ocea: Steamern,
To the Editor of the Scientific American:.

Should the supply of natural gas prove inexhausti-
ble, there will be no limit to its uses or applications.
Its special adaptation to the iron and glass industries is
a recognized fact of industrial economics, and a wider
range of service is contingent only on a reasonable ex-
pectation of its continued availability.

Among the more immediately promising opportuni-
ties for the utilization of this natural product, that of
its application to the propulsion of ocean steamers ap-
pears as the most prominent. The space required for
the storage of coal is useless space, 8o far as profit is
concerned ; and the expenditure of power in carrying
the source of power is indeed very heavy.

The Oregon required storage for 3,800 tons of coal—
8,000 for actual nse and 800 for contingent supply;
fully, if not more than, half heractnal tonnage. What-
everplan or device tends to the cheapening of steam
production, without increasing risk or danger, must
attract the attention of practical men with a view to
its timely adoption.

One invention prepares the way for another, and the
larger use of most substances and appliances means
the increased production thereof at reasonable cost.
The compression of gases is a recent accomplishment of
science which carries~with it the possibility of a con-

A part of
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stantly increasing use ; and one of the most easily ap-
plied and practical uses of the process is the compres-
gion of natural gas in appropriately made cylinders,
under such pressure as will insure safety and yet ren-
der the cylinders easily bandled.

Then with suitable appliances to control the flow
of the compressed fuel, these cylinders could be stored
in proper chambers on the vessel, and, under the
charge of the engineer, this newer heat producer could
show its marvelous use and power in driving thesteam-
ships across the ocean, and that, too, with a maximum
of cleanliness and comfort to the passengers, besides
insuring a very greatly increased profit on account of
the much larger quantities of freight carried, the coal
bunkers being utilized for freight space.

If the patural gas has done as much for certain
branches of industry as is claimed that it has, it does
not seem unreasonable to argue, by analogy at least,
that there is a future for it as a compressed fuel, pre-
mising, of course, that the cost of such compression be
reduced to the smallest figure by improved and cheap-
ened and reliable processes. ' W. L KELLER.

Baltimore, Md.

How to Cast a HBox omn a Shafs.
To the Editor of the Scientific American:

To cast a box on a shaft or mandrel, warm the shaft
(and box if practicable), take a pisce of ordinary writ-
ing paper and cut to the length of the box and wide
enough to just reach round, oil well, and wrap around
shaft, and have lap’'come on side where the box will
come apart; then wind the paper withe piece of com-
mon wrapping twine, in the form of a cone screw, say

on a box 6 inches long about ten times, and fasten the
ends by tucking them under another coil.

No. 2—Proceed to put on cap, and pour as in other
methods. When the box is made and the shaft taken
out. you will find a good box, and the twine has made
a spiral groove in the box, running from end to end,
giving the oil a chance to pass through the box. Iu
making a loose pulley, proceed as in casting a box.
Always oil the paper. . A.P.HYDE.

Oxford, Chenango Co., N. Y., Dec. 14, 1886. '

- -
Two Necw British War Ships,

The second offlie new class of belted cruisers which
has been built by the Palmetr Shipbuilding and Iron
Co., Jarrow, for the English Government, was sue-
cessfully launched on tha Tyne on Nov. 25, in the pres-
ence of a large concourse of spectators. As the vessel
left the ways she was christened the Undaunted by
Lady George Hamilton, amid the cheers of the on-
lookers. The constrnction of the Undaunted is similar
to that of the Orlaudo, which was launched from
this yard on August 28 last. The principal charac-
teristics of this type of vessel are & high atiainment of
speed with great defensive power.

The following is a general description of the ‘vessel :
Length, 300 {t.; breadth, extreme, 56 ft,; depth, mould.
ed, 37 ft.; normal draught, 21 ft.; displacement, 5,000
tons ; indicated horse power, 8,600 ; estimated speed,
19 knots. The'armor is compound, or steel-faced, and
consists of a belt 200 ft. in length extending from 1 ft.
6 in. above the water line to 4 ft. below. This belt is
10 in. in thickness, and is backed with 6 in. of teak,
secored in steel plating 1 in. in thickpess. On a level
with the top of the belt there is a protective deck
formed of 2 in. of steel plating. Beyond the belt at
both ends the deck is inclined downward to an angleof
30°, and is 3 in. in thickness: All openings in this deck
are fitted with either armor shutters or shell proof
gratings, and those necessarily open in aetion are also

| fitted with cofferdawmns.

By means of the armor belt amid.ships and the pro-
tective deck plating fore and aft, the whole of the ves-
sel under this deck is rendered invulueralile to shot
and shell, and forms an unsinkable raft. in which are
placed the engines, boilers, magazines, shell rooms,
and steering gear. When in action, the movements of
the machinery, the steering of the ship, and the firing
of the guns are under complete control from the con-
ning tower, a massive structure at the fore end of the
vessel. The lookout men in this towerare protected
by -12 in. of steel-faced armor, and all the communica-
tions to engine rooms, magazines, steering wheels, etc.,
passthrough a tube of steel8in. thick. The stem, which
forms a ram, is exceptionally strong, and is well sup-
ported by the framework of the vessel and the pro-
tective deck. The ram, sternpost, and propeller
brackets are each of cast steel, manufactured by
Messrs. Spencer & Sons, of Newburn. The hull is built
of Siemens-Martin steel, and is divided into over 100
watertight compartmeats. .

Sir C. M. Palmer, M.P., said the Undaunted belong-

ed to a class which was-a new departure, to meet the

requirements of the’empire. - She would have a speed
which would exceed that of almost any privateer that
might be employed against the merchant shipping of
the country, although they must not rest content with
a speed of 18 or 19 knots while they had merchant
ships performing 20 and 21 knots.

Her Majesty’s belted cruiser  Australia, built by
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Messre. Robert Napier & Sons, Govan, for the British
Government, was launched on Nov. 25. The Australia
is one of five belted cruisers ordered in April, 1885,
The building of two, the Australia and the Galatea,
was intrusted to Messrs. Napier & Sons ; two, the Or-
lando and the Undaunted, were ordered from Palmer’s
Shipbuildingand Iron Company (Limited), Jarrow-on
Tyne; and the fifth was ordered from Earl's Shipbuild-
ing Company, Hull. The Australia, like her sister
ships, is 300 ft. long between perpendiculars and 586 ft.
inextreme breadth. The draught of water under or-
dinary circumstances will be 19 ft., and at this draught
the displacement will be 6,000 tons. This may at times
be increased to 6,000 tons when a full supply of coal is
shipped.

It is expected that the vessel will have a speed of 18
knots per hour. The engines which areto be fitted on
board, and have been designed by Messrs. Napier, are
of the triple expansion type, working twin screws, and
will indicate 8,500 horse power, the working pressure
being 130 Ib. It may be interesting to mention that
when tenders were asked for vessels of this class, com-
pound engines of 7,500 horse power were specified ; but
Messrs. Napier proposed as analternative scheme tofit
triple expansion engines on board, and undertook to
develop 8,500 horse power, and that without taking up
any more room in the ship or increasing the collective
weight of the machinery and coal.

The Admiralty accepted this proposal, and carried
it out in the other ships of the class. The result will
be to increase the speed by ahout a knot per hour,
while less coal will be consumed. The boilers are of
the double ended multitubular type, and have corru-
gated fiues. The armament will consist of two very
long range 9% in. Armstrong guns, ten 6 in. guns of
the same class, all mounted on central pivot Vavassenr
mountings, eight 6 pounder and eight 3 peunder quiclk
firing guns, also six torpedo impulse tubes. The two
striking characteristics of the ship are her high rate
of speed and length of gun, or range of fire. These
qualities would generally enable her to overtake an
enemy or.to avoid one altogether if too heavy metal
forher, or using her great speed she might keep the
enemy within range of her big guns while she herself
was beyond the enemy’s fire. Every safeguard has
been adopted to shield her from the enemy’s fire and
to prevent her from sinking. Sheisdivided into abhout
130 compartments or cells. The engines and steering
gear are all under the water line, and are protected
from debris and from dropping fire by a 2 in. thick
steel deck extending the whole length of the ship.
The water line of the &hip is protected by an armor
belt 10 in. thick, steel-faced, strongly supported by
teak and steel backing, and capable of resisting a shot
or shell from 10 in. guns.

At a luncheon which followed Mr. A. C. K)rk the
head of the firm of Messrs. R. Napier & Sons, said the
ship that had just been launched was a formidable ad-
dition to the British Navy. It was a matter of con-
gratulation, he thought, to the country that a private
firn should be able, without any effort, to advance
such a vessel to its present stage of completion, includ-
ing the testing of 132 watertight compartments and
the testing of 600 tons of armor plate, within a period
of about 20 months. Had it been necessary, it could
have been done in even lees time. The Admiralty, in
preparing this design, had succeeded in combining the
confiicting qualities of a war ship in a rare degree--
namely, offensive and defensive power, a large range
of action, with a high rate of speed. The Australia
was the fifty-first war ship which had been built by
the firm.

—_— A —— .
A Note en Watering Potted Plants.

In the operation of watering potted plants, per-
sons not practically familiar with plant culture are
apt to. make serious mistakes. Cultivators find by
&perience that anexcess ot waterat the roots is very
injurious to almost al! plants, and hence it is usual
to direct that great caution be used in the applica-
tion of water, especially in winter. The result is
that frequently the opposite extreme is fallen into,
to the great injury of the plants. From the moment
that the soil becomes so far dried that the fibers of
the roots cannot absorb moisture from it, the supply
of the plant’s food is cut off, and it begins to suffer.
Some plants can bear this loss of water with more im-
punity than- others; some again, and the heath
family among the rest, are in this way soon destroyed.
The object in watering should be to prevent this
stage of dryness being reached, at least dyring the
time a plant is growing, and at all times in the case
of those of very rigid structure ; at the same time, that
excess which would sodden the soil and gorge the
plants is also avoided. "Within these limits the most
inexperienced persons may follow sound directions
for the application of water with safety. But when-
ever water is given to pot plants, enough should be em-
ployed towet the soil thoroughly, and the difference
between plants that require less or more water should
be made by watering more orlessfreqnently,and not
by giving greater or less quantities at one time.—
Farmer’s (Irish) Gazette.
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THE LELXOES BREAKWATER, PORTUGAL,

One of the most striking mechanical works is
the great erane Titon, which is now at work
in the port of Leixoeg, Portugal, employed in
placing the artificial stone blocke, 50tons weight
each, for the construction of the breakwater.
* Nothing is more imposing,” says a spectator,
‘‘than to see this extraordinary machine trans-
ferring itself along the rails, swinging in all di-
rections, raising enormnous blocks of stone, and
sinking them slowly in the ocean to construct
the walls of this remarkable mole.”

The larger arm of the crane measures 46 meters
from the axis of the mmachine, and the shorter
23% wmeters, making a total length of 68% me-
ters. Its height froma the cemter is 51¢ meters,
and at the extreinities 081 of a meter. -It has
a counterweight comsisting of solid masonry. It
rests upon & circular tower, and turns upon 16
wheels of steel, in groups of 4, The vertical
axis gives lateral movement to this enorwmous
apparatus. The superior part rests upon 33
wheels, arranged in groups of8, which run upon
steel rails. Mounted upon
the rear arm are two steam
engines, of 50 horse power,
which work the machioery of
the crane. Its total weightis
460 tons, and the larger arm
has suflicient strength, as we
have said, to place and move
blocks of 50 tons a distance
of 27 meters, requiring fer
this eperation, after the stone
is fastened, 16 minutes 20 seo-
onds from the time it is at-
tached to the chaines.

Our engraving represents
the crane at work upon the
mole. It was constructed by
the Fives-Lille Co., France.
Our engraving is8 from L¢
Tlustracion Espancle y Ame-
ricana.
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ROLLING PLATFORXS AND
ARMOR-CLAD BATTERIES.
The forin of battery de-

geribed in the following arti-

cle is in accordance with the
plans of Commander Mongin,
in which he proposes the use
of a platform rolling over an
irontrack. The project that
he has studied admits of the
putting in battery of a @ inch

Scientific merican,
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De Bange gun, mounted upon a siege carriage
and provided with a hydraulic brake. The
platform properly so called is, as. he explains
it, essentially fermed of a frame composed of
fouriron plate and angle iron girders, which in-
tersect each other in pairs at right angles, and
the extremities of which are connected by a
cover of iron plate (Fig. 1),

This frawe is provided with a circular chan-
nel, likewige of plate and angle iron, whogecen-
teris the virtual pivot of the carriage. Exter-
nally to this channel, the platform ig covered
with-striated iron plate, and internally with a
wooden floor. In tbe channel there moves a
caast steel ring, which is centered by a systein of
guide wheels, and reste upen the bottom of the
channel through the intermedium of five roll-
ers, two of which are under the wheels of the
curriage, one under the butt end, and the two
otherr at equal distances from the preseding.

“When the carriage is in battery, the two wheels

and the butt bear upon the ring, thus permit-
ting of quickly giving the piece every possible
directien of aim in a horizon-
tal position. The platform is
supported by four pairs of
wheels, the axles of two pairs
of which are at right angles
with those of the ether two.
Owing to a very simple 1ne-
chanism, it is possible, at will,
to make each of the wheels
bear upon the rail that cor-
responds to it, or to raise it
a few fractions of an inch
above it.

From such an arrangement,
it resnlts, in the first place,
that thedirection of the plat-
forn can be changed on a
crossing of two tracks at right
angles, and consequently can
be easily moved about at the
bottown of a trench ; and, sec-
ond, that it possesses great
stability at the moment of
firing, although maneuvered
on a system of ordinary rail-
way tracks spaced five feet
apart.

The positions for firing are
marked upon the main track
by a swall crossing analogous
to that for the change of di-
rection. When the piece is
to be fired, the entire eight

THE LEIX0ES BREAKWATER, PORTUGAL.
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wheels are put in action at the sametime, thus pre-

venting the whole froim getting out of true, giving the
affair a wide and solid base, aud preventing the car
from recoiling. As the car, carriage, and gun, as a
whole, do not weigh any more than a heavily loaded
railway car(40,000 lb.}, it requires but a fewnen to rap-
idly inove thesystem over an irontrack of the ordinary
type.

The organization proposed by Commander Mongin
consists of ap ordinary railway running parallel with

Scieutific Jmerican,

The first experiments on a rational use of armor-clad
batteries, woovable upon rails, were made in thesiege of
Paris. 8ince then the question has been the subject of

gerious study, especially on the part of Comnmander
Mongin. This high officer now proposes roliing armnor-
clad batteries that may be eaid to be indestruoctible.
He thinks tQat the adoption of a system of trains of
guns thas protected would permit of greatly reducing
the artillery materiel necessary for the armament of
detached-forts

9

sion springs, affized to theflooring of the battery. This
flooring consists of two zole bars connected at their ex-
tremities, and between the axles, by ten small cross
girders, which are themselves connected in pairs'in the
direction of the longitudinal axis of the flooring by ten
strats, The whole, which is of plate and angle iron, is
covered with a floor comsisting of iron plates juxta-
posed and carefully riveted to the sole bars, girders,
and struts.

Two end panels and two intermediate stays divide

the general direction of the forts of an intrenched
camp, alongthe glacis and beneath the fire of the gorge
facings. Starting from the points where it was not
covered by the masonry of the fort, this track would
follow a sort of siege trench with & nearly horizontal
bottomm. Aninvestment of gabionsand hurdles toward
tlie interior would sustain aglacis having an easy slope
and provided with an abatis. Here and there(at inter-
vals of 15 or 20 yards, for example) the main track
would be provided with a crossingto permit of putting
& movable gun in battery upon it. Near by, there
would be a small siege magazine, built under the
glacis.

When necessary, the materidls of the abatis would
be separated at the right of these firing places, so as to
allow the enemy’s works to be seen plainly without
those inside exposing themselves. Thus established
in such positions, the artillery would enjoy all the ad-
vantages of the attacking batteries. Like the latter, it
would show nothing but the guns themselves. Again,
the énemy might not be able to recognize its location
except by observing the cloud of smoke due to the-fir-
ing. The gunners would not have to fear the bursting
of shells on the talusof the parapets, and most of the
enemy’s projectiles, which did not directly touch the
material, wonld pass beyond without producing a use-
ful effect. When the besieger had succeeded in regu-
latiog his firing in an alarming manner, these movable
pieces would be run 40 or 50 yards to theright or lett,
thus obliging the enemy to modify his-aim at every
instant,

If the form of the ground did not permit of excavat-
ing a long trench in a straight line without its being
taken by a raking fire, it would be broken up into an
embattlemented form, whose rectangulat parts would
be covered with high traverses of a symmatrically ir-
regular shape.

Finally, it must not be Jost sight of that the carriages
employed permit of an indefinite field of fire in a hori-
zontal direetion, and that they might, should oceasion
require it, be turned about and strongly support the
firing of the fort should the ‘enemy attempt a coup de
main on the gorge. '

Instead of continuing the track along the entire
length of the attacked forts, merely 200 or 300 yard sec-
tions might be constructed to theright and left of the
la.tter, and bat¥eries of -tnovable pieces be thus created
that would advantageously replace #he urined, annex-
ed batteries of stationary guns,

There is no doubt that a gun which can be shifted as
soon as the enemy’s fire is regulated is capable of pro-
ducing as great an effect as three guns occupying a
stationary position, or, in
other words, that such a
gun will finally reduce
three guns of the enemy to
silence.

Moreover, it is possible
to combine the two means
of resistance te the fire of
the enemy’s artillery, that
is to say, wmobility in a
horizontal ' position and
armor plate protection.
Hence the idea of armor-
clad rolliug batteries,which
was carried out for the first
time in France toward the
end of the year 1870.

70 0. 40 40

THE STEAMSHIP GREAT EASTERN,

The battery of which he has formed a project may
be considered, as a whole, as a hollow girder, iron clad
on four of itssides, andexternally capable of enduring
heavy blows withont being disturbed. This girder is
fixed upon a strong flooring suppofted by nine sus-
pended axles that permit of a side miovement of the
whole (Fig. 2). The axles are of steel, and are provided
with iron wheels 3} ft. in diameter, having hard steel
rims2 in. thick. Their 8 in. journals are provided with
cast steel grease boxes, connected with 25 ton suspen-

A irG Drie
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the hattery into three compartments, each containing
one gun. The armor in front consists of two 16 in.
thick plates of rolled iron eonnected all the way up by
a mertise joint, and containing three embrasures at a
minitmum distance apart of 13 ft. from axis to axis,
which are provided at the top and throughout their
entire length with a rakebet 6 in. in depth. The prime
cost of an armor-clad rolling battery amounts to but
$80,000—a, sum to which must be addedthe cost of three
8 in. guns.

These batteries may be advantageously employed
during the course of the operation ef defending the
enciente of a place or the intervals between the forts of
an intrenched camp. They arelikewise of a nature to
constitute the elements of a siege park of great power.
It is even permitted us to foresee the coming of the
day when they will make their debut upon our flelds
of battle.~La Naturs. i

CURIOUS GROWTH OF TREE (Frazinus excelsior).

In this country the artificial traininc of shrubs and
trees has not attained that degree of perfection that is
cbeerved in the countries of Europe. This is due pro-
bably to the fact that the gardens and parks abroad
have been, many of them, kept in a most perfect state
of eultivation for years, and even for centuries. Italy
is especially noted for the beauty of form and design
that has been imparted to the garden by the use of
trimmmed shrubs and hedges. This style of gardening
has been extensively followed in nearly all the coun-
tries of Eurepe ; and although there is no pretense at
courting nature, this has, nevertheless, asserted itself,
and age has added to this method a dignity which
greatly heightens its original effect.

At Versailles, at Fontainebleau, at the Imperial Gar-
dens in Austria, and in Germany, this same style is to
be found. In England, also, we observe the same
effect, not so much in the public gardens as in the pri-
vate parks.

At Haddon Hall there are two quite celebrated box-
wood trees, one representing a ship and the other a
peacock of beroie size. At Chatsworth. near by, there
arguiany curious shapes to be found. The tree shown
in the accompanying cut is at present in the Jardin
d’Acclitnatation, in Paris. By examining the part near-
est the ground, it will be observed that it originally
consisted of five separate trees grafted together, which
were successively divided and grown together again,
producing the curions loops and forms observable in
the illustration, which ie a faithful delineation, taken
directly from a photograph of the plant itself.

——— o ———
THE GREAT EASTERN.

This steamship, which for more than a third of &
century has remalned the largest ever constructed,
was designed, about 1833, by the distinguished engi-
neer Brunel, for the trade between England and Aus-
tralia. 1t was calculated that a ship could be built
having sufficient capacity to carry enough coal for the
round trip in addition to a great many passengers
and a paying cargo. She was built by J. Seott Rus-
sell at hie works in Millwall, London, and was ready
to be launched in November, 1857, but could not be
meved until the following January. Even that early
in her history her unlucky star assumed the ascend-
ency, and in all her subsequent wanderings seemed
ever present.

When launched, her cost was §3,831,5%0.

The Great Eastern is 003 {f. in extreme length, 838
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ft. beam, and 27,000 tons actual ecapacity. She was
built -of iron, and double cased to about three feet
above the water line. The motive power consisted of
eight engines, four for the paddle wheels, which were
56 ft. in diameter, and four for the screw, 24 ft. in
diameter. The cylindersof the paddle engines were
74 in. in diameter by 14 ft. stroke; and those of the
gerew were 8 in. in diameter and 4 ft. stroke. The
heating surface of the boilers supplying the paddle en-
gines was 44,000 sq. ft., while that of the screw engine
boilers was still larger. The united nominal horse
power was 4,810,

The first voyage to New York was made in 1860, and
during the voyage she nearly averaged 336 miles per
diem, or 14 miles per hour. Steaw: was carried at a
preseure of from 15 t{o 24 pounds, and the total quan-
tity of coal consumed was 2,877 tons. Since then her
history has been strange and eventful, and the opinion
we expressed in our issue of July 7, 1860, upon her
visit to New York, has been most peculiarly borne
out by the facts : ** Although we cannot but regard the
Great Eastern as a failure in payability, yet she is not
go in a scientific sense. She is a grand experiment.”

This ship, which, notwithstanding the many hard
knocks she has received, seenis to be in almost as good
condition as when launched, now attracts attention
because of tbe new use she is to be put to. Forsome
time she has Leen exhibited at Liverpool, and has
lately been taken as a ‘‘ show ship” to Dublin. It is
to be hoped that this venture will prove more remun-
erative than former ones; it certainly should, since the
vessel [s well worth a long journey to see, and a criti-
cal examination of her hull and’machinery cannot fail
to be both instructive and interesting. It is to be
hoped that those in charge will brave the dangers of
the Atlantic, and bring the leviathan once more to
this country.

Simple Chemical Experiments,
The following are given in The Chemist and Drug-
gist, by way of suggestions to druggists in the pre-
paration of a variety of salable articles for the holiday

geason.
THE MAGNESIUM LIGHT.

Directions.—Take hold of the end of the nbbon by a
pair of pliers, and introduce the otherend into a flame,
when it will at once take fire and butn brilliantly.

Meterial—A piece of magoesium ribbon. To be
packed by putting in an ordinary oval pill box laid in
cotton wool, and wrapped in blue paper, .labeled the
above, and charged 8d. a box. The chemist that puts
it up to judge for himself the quantity of wire.

INE AND WATRR TRICK.

The following in a box, with bill of directions, may
be profitably sold for1s. or 1s. 6d.: 3 packets labeled
respectively Nos. 1, 2, and3. No. 1 contains about} ss.
fer. sulph. gran.; No. 2 about 3 j. tannin; a.nd No. 3
about % ss. acid. oxalic. pulv.

Directions.—Take two decanters (preferably dif-
ferent shapes, 0 as to avoid suspicion of changing)
and fill them both with water. Introdnce into one of
them a small portion of No. 1 powder and the same of
No. 2. This will form a black compound resembling
ink.. Into the other put another portion of No. 1only,
andshake till dissolved. Thisliquid will be clear like
water. Now wrap up a pinch of No. 3 and the same of
No. 2, each in a small piece of blotting paper (different
colors, 80 as to prevent mistake), and conceal these in
the palm of your hand. You are now ready for the
trick. Step among the audience and explain that you
have two bottles, one containing ink and the other
water., This they may see for themsslves. Now place
the ink bottle at one end of the room, cover with a
borrowed handkerchief, and, while doing so, contrive
to slip in the blotting paper containing No. 3. Shake
well, and let it stand covered. ®o to the other end of
the room aud do the same with the ‘* water ” bottle,
slipping in No. 2 packet. ®n removing the cavers,
chemical action will have taken place in the bottles,
and the two liquids will appear to have changed places,
the ink bottle containing water and the water one ink.
It is well to practice this trick several times in private
before showing to an audience,

GROWTH WITHOUT LIFE.

A small bottle containing about 3 j. cupric chloride
in crystals, and a 4 oz. bottle {filled with strong solution
of K«FeCys. The two might be put in a cardboard
case (such as is used for proprietary medicines) with
bill of directions, and charged about ts.

Directions.—Take a tumbler of water and put in a
dessertspoonful of the solution. Mix by stirring, and
then earefully drop in a crystal or two out of the small
bottle and let the glass stand quite still for afew min-
utes, when a beautiful stracture resembling brown sea-
weed will grow up and soon fill the glass. A tall, nar-
row jar is best to use, and the exact quantities ean be
best judged by practice.

TO CONVERT STEEL INTO COPPER. -

Dip the bright blade of a steel knife (or a piece of
bright steel) into the solution supplied. In a few min-
utes it will be fonnd to be coated with copper.

Contents of the Box.— % j. bottle solution of copper
sulphate acidulated.

Srcientific Jmerican,

AN INCREDIBLE FEAT,

To take a coin out of water without wetting the
hand. .

With the powder supplied well sprinkle the surface
of the waterin which the coin is placed, or the hand
may be rubbed over with the powder. In either case
the hand may be dipped into the water without be-
coming wet, and thus the coin may be rem8ved. After
performing the feat, a shake of thehand will dislodge
the adhering powder.

Envelope contains, in packet form, % ss. lycopodlum‘

powder.
THE MAGIC WHIRLPOOL.

Fill a small basin with hot water, and throw upon
its surface a few fragments of the substance supplied.*
They will instantly acquire s rotary and progressive
motion, which will continue for some minutes. Before
the motion ceases drop on to the surface a little oil of
turpentine. The floating particles will quickly dart
away as if by magic, and will become almoststationary.

Bozx contains % ij. camphor in small fragments,

THE DANCING PIRE BALL.

. Directions.—Procure a stout and tolerably wide test-:

tube. Placein it a teaspoonfulof the powder and heat
over a spirit lamp, When it is liquefied and begins to
boil, drop into it a piece of the charcoal about the size
of a pea. It will immediately begin to glow, and will
dance about on the surface of the liquid as if alive.

Contents of the Box.—(a) % oz, pill box (deep) con-
taining powdered chlorate of potash ; (b) piece of char-
coal.

A LIQUID PRODUCE® BY TWO SOLIDS.

Directions.—Rub together in a dry mortar eqnal por-
tions of the powders provided, and in a few minutes a
blue liquid will be formed.

Contents of the Box.—Half ounce carbonate of am-
monia powdered, 3§ ounce blues vitriol powdered, or,
omitting ‘* blue” in directions, ¥ oz. sulphate of soda
powdered, ¥4 oz. acetate of lead.

THE FIRE EATER.

Directions.—Cut off about an inch of the prepared
string, wrap-it in a piece of tow. Hold it in left hand;
withright hand pnt more towinto the mouth, chewit,
and appear to swallow it. Now take the handful in
which is the string and put into the mouth, taking
out at the same time, unobserved, the piece already
chewed. Take a breath tArough the nostrils and
breathe it out through the mouth. Repeat a few
times and smoke will issue forth, and on opening
wide the mouth it will be lighted up with a-glow.
Whenthe mouth is shut andthe tow pressed together,
the fire goes out.

Contents of the Box.—(1) A pieceof thick string about
1{ yard long, prepared by soaking in solution niter and
drying; (2) tow. Can be sold for 3d:

TRANSFORMATION LIQUIS.

Solution of caustic potass 1 oz., powdered nitrate of
cobalt 1 drachm. :

Directions.—Mix the nitrate of cobalt with the caus-
tic potass, when decomposition of the salt and precipi-
tation of blue oxide of cobalt will take place, Cork
the bottle aud the liquid will assume a blue color, from
which it will pass to a lilac, afterward, to a peach tint,
and finally to a light red.

] THE MAGIC LIQUIDS

Tincture of litmus and sulphate of indigo, of each %4
oz. in separate bottles. Label distinctly.

Directions.—Pour a litsle of €ach into separate wine-
glasses. Mix these two blue fluids together, and to the
great astonishment of everybody, the result will be a

beautiful red.
ARBOR DIANZ.

Being the materiafs for making a silver tree.

Directions.—Dissolve the crystals in the blue paper
in a tablespoonful of water, and add the contents of
the bottle to this solution and allow it to stand aside a
little while, when it will form a silver tree in fall
growth.

Materials.—38s. of argent. nit. wrapped in blue
paper and 3 j. of hydrargyrum in a small flat bottle
packed in a one dozen powder box in .cotton’ wool.
Label ‘. Poison.” Tosell at 6d. or 1s.

. HOAR FROST SHRUB,
Ingredients.—In chip hox, benzoic adid.
Directions.—Place a sprig of rosemary, or-any other

garden herb, in aglass jar, so that when it is invert-
ed the stem may be downward, and the.sprig sup-
ported by the sides of the jar; put gome of the crys-
tg.ls on a piece of hot iron, invert the jar over the
iron, and leave the whole untouched until the sprig
becomes, by the deposited vapor, like hoar frost.
MAGICAL TRANSMUTATIONS. :

Ingredients—(1) Ground logwood chips; (2) ground
alum.

Directions.—Infuse the powder No. 1 in water, and
when the liquor is sufficiently red pour it into a bottle.
Then take three drinking-glasses and rinse one of them
with strong vinegar; throw into the second a small
quantity of powder No. 2, which will not be observed
if the glass has been washed ; and leave the third with-
out any preparation. ' If the red liquor in the bottle be
poured into the first glass, it will appear of a straw
color ; if into the second, it will pass gradually from. &
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lbluish gray to black, when stirred with a key or any

piece of iron which has been previously dipped in
strong vinegar. In the third glass, the liquor will as-
sume a violet tint.

TO MELT IRON IN A MOMENT,

Ingredient.—Roll of sulphur.

Directions.—Heat a piece of iron (a poker will do) to
white heat, then apply the roll of sulphur. The iron
will immediately melt and run into drops. This ex-
periment is best performed over a wash basin of water,
allowing the melted iron to drop iuto the water.

CRYSTAL ROOM ORNAMENT, TO MAKE,

Ingredients.—Sulphate of alumina, sulphate of cop:
per, sulphate of soda, sulphate of potass, sulphate of
iron, sulphate ofzinc, sulphate of magnesia, of each 14
oz: in separate chip boxes.

Directions.—Dissolveeach of the salts in warm water
in a separate tumbler. When dissolved, pour all to-
gether into an evaporating dish and mix well with a
glass rod. Place the dish in a warm place where it
cannot be affected by dust, and where it is not liable
to be agitated. When evaporation has taken place,
the whole will begin to shoot out into crystals. Their
color and peculiar form of crystallization will distin-
guish each crystal separately, and the whole together
will display a very curious and pleasing appearance,
Preserve carefully from dust,

ARTIFICIAL CORAL EOR GROTTOES.
Ingredients.-—Vermilion, 2 draehws ; pale resin, 1 oz.
Direct these to be melted together. Have ready

branches of twigs peeled and dried ; paint them over
with this mixture while hot. The blackthorn is the
best branch for the purpose. Hold these over a gen-
tle fire, turning them round till they are perfectly cov-

ered and smooth.
SILVER TREE.

Ingredients.—(1) Nitrate sllver 2 drachms (2) quick-
silver, 1 drachm.

Dissolve No. 1in )4 pint of filtered water, and set the
glass vesgel containing the solution on the chimney
piece where it is not likely to be disturbed. Now pour
in No. 2; in a short time the silver will be precipitated
in the most beautiful arborescent form, resembling
real vegetation.

TIN TREE.

Ingredients.—(1) Muriate tin, 3 drachms; (2) nitric
acid, 10 drops ; (3) piece ¢f zinc attached to copper wire.

Directions.—Put No. 1 into a glass vessel with suffi-
cient water to three parts fill, then add No. 2, shake
well until dissolved. Now place No. 3 through a cork
and insert in solution so that no part shall touch top,
bottom, or sideof glass vessel. Let the whole rest quiet-
ly for a short time. The tree will grow, and have a very
lustrous appearance.

LEAD TREE,

Ingredients.—Sugar of lead, 1{ oz.; zinc fastened to
a wire {(copper or brass) twisted in the form of a spiral
spring. From the center suspend a small porcelain
doll with wire twisted round it.

Place the lead acetate in a bottle of water, shake
well, then thrust zinc and appendages into it, and cork
securely. In a few days.the tree will begin to grow,
and produce a most beautiful effect.

TO GIVE GHASTLY APPEARANCE TO COMPANY.

Ingredients—Mixture in bottle ; piece of tow.

Composition of Mixture--Salt, inf. saffron, spt. vin.
methyl,

Directions.—Dip a small piece of tow into the mix-
ture, and ignite ina room of company, when the whole
will have a veyy ghastly appearance. Extinguish all
other lights in the room. :

CRYSTAL ORNAMENT.

Ingredient—Alum, 18 oz.

Directions.—Dissolve in 2 pints of soft water by boil-
ing it gently in a close tinnsd vessel over a moderate
fire, keeping it stirred with a wooden spatula until the
solution is completed. When the liquor is almost cold,
suspend a small basket, ears of corn, moss rose, hya-
cinth, or almost any vegetable specimen, by means of
a small thread or twine from a lath er small stick
placed horizontallpacross the aperture of a deep glass
or eartheuware jar, into which the solution is poured.
The respective articles should remain in the solution
twenty-four hours ; when they are taken out, they are
to be carefully suspended in the shade until quite dry.
The whole process of crystallizatien is best conducted
in a cool situation. When the objectx to be crystallized
are put into the solution while it is quite cold, the crys-
tals are apt to be formed too large ; on the other hand,
should it be too hot, the crystals will be small in pro-
portion. The hest temperature is about 95° Fahr.

) CHAMELEON PICTURES.

Put into small bottles, say 2 drachm, some bromide
of copper, muriate of cobalt, and acetate of cobalt in
solution. Label distinctly.

‘Directtons.—Draw a scene on paper with bromide of
copper. The trees stretching across the sky, and the
snow-covered ground, maybe changed to vernal beauty
by heat. This is done by painting in the grass, foli-
age, ete., in muriate ot cobalt, and the blues—of the
sky and water—in acetate of cobalt. These tints will
be invisible until held before the fire,
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EHGINEERIFG INVENTIONS.

Analarm for railway trains has been
patented hy Messrs. (ieorge E. Carpenter and Albert F.
Tacker, of Jersey City, N. J. Electrical connections
areeo made between each car of the train that the acel-
dental eeparalion of any of the care will be signaled to
tbe engineer, and also to the caboose, when used on
frelght tralns.

A railway tricycle has been patented by
Mr. William Hayes, of Los Angeles, Cal. The inven-
tiou consiets of a trailing wheel free to- awing within
certain limits, and withont flanges, with a seat placed
atright angles to the main wheels, the object being to
avoid friction of the flanges of the wheele on curves, as
well as on straight tracks.

WA rail joint has been patented by
Messrs. Maris E. Iewis and Carlton A. Dodge, of Or-
ange City. Jowa. Thefastenlog consists of a sectionsl
fishplate, one section being apertnred and baving in-
clined recessea orgdotches, and theother having inclin-
ed projections and longitadinal élota with enlargements,
4 donhle.headed bolt with one head of greater diameter
tban the other, and a wedge, with otber novel featnres,

A ‘car coupling has been patented by
Mesere. George C. McKitterick, Thomas R. Mogans,
and Jobhn J. McKitterick, of Jackson, Ohio. The draw-
heqd has:#Jink chamber, and an npperlongitndins) slot
and groove connected therewith, with othernovel de-
talle, besides a conpling dog of uovel construction, the
conplingbeingaleo for nse with care having the ordi-
nary pioand link conpling.

A car axle box has been pateated "by
Mz, Stephen R. Slinard, of Pompton, N. J. -The prin-
clpleoftheinvention 18 giving a anpport to oiled waste
or simllar material quite closely to theasde journal, in
snch manner thatsettling or packing wlllnot canse it
to leave the jourbal, Wot rather to bear all the more
cloeely, to insure constant jnhrication without waste of
the luhricant

AGHICULTURAL INVENTIONB.

A combined pulverizer and plow has
deen patented by ¥r. Dapniel W. Evans, of Sims, Dako-
ta Ter. Combined wlth the plow i2 a series of vertically
adjustahle colters, with a serles of narrow plows ex-
tending between the colters, with pnlverizlng devices
betwecn the colters and maia, plow, and other novel
featnres, to cntthe furrow slices into strips, pulverize
them, and then toro themunder.

A check row corn planter has been pa-
tented by Messrs. Jobn F. 8cott and Oliver W. Chee-
out, of ''empleton, fod. It is so made that the seed-
dropping mechanism and the markera will be operated
by therevolution of the ax)é, while the mechanism cau
be teadily thrown out of gear, and the markers readily
adjusted, ahon!d the cross rows get out of line, 80 that
the planting can be done in accaorate check row.

-A potato planter has been patented by
Mr. Chsrliee C. Maves,of EastDavenport, lowa. It isa
‘macbine in wbich the mechauism for gatbering and de-
positing the potato seed is carried by an auxiliary
frame whose position is easily controlled by means of a
Jever, aud the machlne l8 80 constructed that the pota-
toes may be planted either in hillsordriils, and thatlhe
space between the hillasmay be varied, as also the die-
tance hetween the seed_when the potatoes are planted
in drills.

————————
MISCELLANEOUS INVENTIONS,

A sign has been patented by Mr. George
H. Kitchen, of New York city. Thielovention relsles
to illnminated signs where opal glaas is nsed to form
the letiers, and glass holl’s eyes for orpamentlng, and
consists in the means of holding the hull’s eyes in place
in the body of the eigm, and in the means of forming
the letters with the glaga.

A steam generator has been patented
by Mr. William P. Crater, of Salamanca, N. Y. 1t con-
sists of two water tanks placed one above another, con-
necled byplpee and surrounding a fire grate, fire pot,
snd aelf.feeder, with a peculiar draught arrangement,-
being simple in constraction aud designed to generate
oteam rapidly witbout using much fuel.

An elevator and perambulator for in-
valide has been patented by Murgarct Hammond, of
Port Madisen, Washington Territory. R consists of a
main frame with wheels, elevating devices, frames or
bars with wheels and ciamps, and otber novel featnres,
whereby a patient can ‘be raised from bed and carried
to any part of the bouse on the arme ‘ofthe machine, or,
b y applying the large wheels, can be conveyeda distance
or over rough roads,

‘An article of jewelry has been patented
by Mr. Jethro C. Cottle, of NewYork city. Thie%aven-
tioncoversan improvement in oroameantal pins for neck
ecar?s, handkerchiefs, etc., embodied in the form of an
ineect or bird made of gold, silver, or other suitable
metal, the feet or claws serving to attach the pin, whicb
is acted on by a concealed spring, the wings serving as
levers to overcome the tensionof the epring, to separate
the claws, to detach the article from clothing. .

A gas burner attachment has been pat-
ented by Mr, Francia E. Mills, of Pittsborg, Pa.” The
lnvention consists In inclosing the broad thin shect of
flame of a burner, for one-thirl or more of its height,
with anohlong or elongated cage, the twosides opposite
the flat sides of the lam+ havilng small interstitial per-
forations, through which alr je drawn in against the
flame, the ends opposite the edges of the flame bemg
cloeed.

A gate hinge has been patented by Mr.
David J. Olinger, of Anson, Tex. The npper hinge
may be of any snitable constructon permitting the gate
16 rlee slightly on belng operated, but the hase hinge is
made with a dish-like attachment to the post, the in-
tlfee of whirh oneither side haveto be traveled by a

eotion attached to the gate as the latter le opened or
shut, there being aleo notches on either side of the pest
‘attachment which hold the gate in poeition when fully
opened,

Srcientific

Wusiness and Personal.

The charge for Ineertion under this Read t8 One Dollor
a line for each inssrilon,; adoné cig A words to ailne.
Advertianets must e rocsived: af puldicatienffics
as early as Thuvaday morning Lo appearinniext (srve.

Metallic Pattere lctters and Figuresto put on pat-
terns of castings. Knight & S8on, S8eneca Falls, N, Y.

Wanted—To open negotlatlons with some party or
firm who control and aré now engaged Ip, or wish to be-
come engaged in the mannfactureof xood salable articles
that consume steel In quantities. One having an estab.
lished business that could be moved would be preferred.
The location would command the very beet natural gae
end railrosd facilltles, and 18 near a steel works tbat hae
been usiDR the gas for years. Partie: offering something
to be made of stcel that would be naw and salable will
beconsidered. Address C. T'.'8,, P. O. box 14l Pitte-
burz. Pa

Wanted—To mannfactore on royalty patented arti-
cles capable of being made In tip or other light metale.
Qeardon & Ennis, 8§11 Rilver8treet, Troy, N. Y.

Terrltorial rights in thoroughly testeéd process for
maklpg stone, brick.and marble. Strongesttestimonisls.
More than five yeara’test in Chicazo. Baltlmore. and
elsewhere. Immense profits, Address Weems Stoneand
Marble Co., 184 Dearborn 8t Chlcage, Ill.

The Wonder\ Success
ofClaremont Colony is dueto the unusual ind t

American,

If aninvention bas not heen patenled in the United
Blates for more tham one year, It may stlll bepatented 1o
Canada. Costfor Canadlan patent, $#. Various ether
foreign patents may alao be obtalned. For tnstruotlons
addrees Munn & Co., SBCIENTIPIC AMERICAN patent
ageonoy, 381 Broadway, New York.

Cartis Pressnre Regulator and 8team Trap. 8ee p. 142,

New Portable & 8tationary Centering Chacks for rapid
cantering. Price 118l free. Cushman Chock Co., Hartford,
Conn.

Hoist'ngEogines. D. Frisbie& Co., New York city.

Tight and 8lack Bsrrel Machinery a apecialty. John
Greenwood & Co., Rochester, N.Y. Bee lllus. adv., p.28.

Sapplement Catalegue.—Persons 1n pursuitof infor-
met10D of any speclal engineeriing, mechanical. or acien-
tidesubjeet, can bave catalogue of cnntenta of the 8C1-
RNTIFIC AMERICAN SUPPLEMENT sent to them free.
TheBUuPPLEMENT contains lengthyarticles embrasliny
the whole rangeof enginesring, mechanics,and physical
soience. Address Munp & Co.. Publlshers. New York,

Catarrh Cured.

Aolergyman, afteryears of sufterlngfrom that loathsome
disease, catarrh, and valnly trylog every known remedy,
at last found a presoription which completely cured and
saved him from death. Any sufferer from thir dreadtnl
dleeaee sending a uelf-addressed stamped envelepe to
Dr. Lawrence, 212 Eaat 9th 8t., New York, will receive
the recipefree of charge.

Iron and Stes¢l Wire, Wire Rope, Wire Rope Tram-
waye. Trenton Irou Company, 'T'renton, N. J.

offered by J. F. Mancba, Claremont, Va.

“8ome Bald, ‘Jobn, print it;’ otheresaid, *Not 80.’
8ome said, * It migbt dogood:' others said, *No.””"

If the dieouverer of Dr. 8age's Catarrh Remedy had
shared the seneelees prejudioee of a certain elses of phy.
glclans, he would have refused to print the good news, to
proclaimtothe world the glorious tidtogs thatao Infallt-
ble remedy for that most toathsome &leease. catarrh,
bad been discovered. But he advertised. liberally, and
the result ‘has justiied him in the course he pursued.
Dr.Sage's Catarrh Remedy never falls. All drugglsts.

ZLirk Betttng and Wheels. Link BeltM. Co., Chicago.

For Sale—Shop, Foandry, Boiler, Engine, etc, Price,
$2,600. Address PlowWorks, Ghent., N. Y.

Mechanic’s Own Book. Fall iastructlons !or draw-
ing, castlag, founding. forgiog, solderlag, ¢arpeatry,
carving, polieblog wood aod melale, turning, reofing. etc.
703 pag es; 1.420.lllnstrations. 9250, pest paid. E. & K. N,
8pan, 85 Murmy 8t., N. Y

Bouers for sale.—IExadlens, Rebuilt, Becond-hand.
Pain Tudular, Horizontal Bolers,

Onel00H. P.. ¥ x 18','3'' tubes, $650.

Two#80 H. P, §' x 17, 8'* tubes, eacb, $50.

Two 75 H. P, 4)§' x 16/, ' tubes, each. 8&8,

Two 60 H. P., 43$'x 15°, 3" tubes, each, $400.

Three 0 H. P.,4' x16/,8"/ tubes, each, $300, $326, and
4350, -

Foar45 H. P.. ¢’ x1¥, 5" tubea, #275,$800, $%28, and $350.

One40 H, P, x 13’ 3778,

Oune 30 H. ®., 8280,

Verticad Boilan

Three 180 H. P., Corliss, Py tubes,. 8ach $00.

Three 125 H. P. 3'* submergud ty bos, eack, $57h

OnelWH. P., #/tobes, $550.

One 80 H. P., 2¢'’ tubes, $400.

Oune 25 H. P., 2X’/ tubes, $30,

BNre Box Fittan

Three 100 H. P., ' tubes, $500, $850, and A0,

Tbree 30 H. P., 3¥t ubes, $650, $700, and $700

¥ive 80 H. P.,%'‘ tuhes, 3600 each,

One 54 H. P,, 8" tubes, 8676,
Epgines aud bollers, portable and atat\ouary; wood~
working and generat machlnery. 8end for estiwates,
stating exactly what you want. W. E. Drew, ageatB. C.
Forsaith Mach. Co.,, Manchester, . H.

Tboe RaUrosd Gazette, handeomely lllustrated, puh-
lished weekly. at 73 Broadway, New York. Specimen
coples free. 8end for eataliegue of raliroad borks.

Friction Clutclma from $2.25 ou, J. C. Blevney, New-

ark, N.J.
Proketim for Watdhes.

Antl-maRvetic sbtelde—an absolute protection from all
electric and magoetle influences. (ao be applied to uny
watch. Experimental exhlbitlon and explanation at
** Anti-Magnetic 8hleld & Watch Case Co..” 18 John 8t.,
New York. F.B. Glies, Agt., orGile8Bro. &Co., Thtcago,
where full assortment of Antli-Magpetic Watchea can
behad. 8end for full descriptive circular.

Complele- Pynctiosd Machintst, emhracing lathe work,
vise work, dr:lls and drilling. taps aud dles. hardeninx
and tempering. the making sud use of tools, tool grind-
tng. marking out work, etc. By Joshua Rose. 1llustrated
by 456 eneravinge. Thirteenth edition, thoroughly re-
vised and in aveat part rewrltten. Ip obe volnme, 12mo,
459 pagea. 82.60. For sale by Munn & Co.. 361 Broadway.
New York.

Concrete patents for sale. E. L. Ransome, 8. F'., Cal.

Woodworking Machinery of all kinds. TheBentel &
Margedant Co., 116 Fourth 8t., Hamliton, O.

A Catechiemn on the Locornotive. By M, N. Forney.
With 19 plutes, 227 engraviugs, and 600 pages. $2.60. Sent
oD receipt of the price by Munn &Co 61 Broadway,
New York

Guild & Garrison’s 8team Pump Works, Brookiyn,
N.Y. Pumpsforiiqulds, air, andgases. New catalague
Dow ready.

The Knowles 8team Pump Works,44 Washlogton
8t., Boston, and 93 Liberty 8t.,, New York, have inst is-
auvedanew catalogue, in which are many new and im-
proved forme of Pumplng Machlneryof tbeelngie and
duplex, steam and @ower type. Tble catalogie will be
malled free of oharge on applicatien.

Presses & Dles. Ferracnte Mach. Co., Bridgeton, N. J.

Nickel Plating.—8ole mannfactorers cast nickel an-
odes, pure nickel aaRsa, pollshtng cowmpositions.etec. $100
“IAttle Wonder.' A perfect Electro Platin® Machine.
Bolemannfsactorers of tbe new Dip Laoquer Kristallne.
Complete outfit for plating, etc. Hanson, Van Winkle &
Co.,Newark, N.J.,’and Rand % Liberty 8t.. New York.

Iron Planer, Lathe, Drill, and other machine toole of
moderndesign. New HavenMfg.Co.,New Haven,Conn.

Wrinkles and Bacipes. Complled from lhe S8oreNri-
PIJAMERICAN. A oollectton of practical suggesticns,
pruceeses, and directions, for the Mechanle, Englneer,
Farmer, and Houeekeeper. WIitb a Color Tempering
S8oale, aud Dumeronswoodengraviags. Revised by Prof.
Thoraton and Vander Weyde, and Engineers Buel and
Rose 120, cloth, $3.00. Kor eale by Munn & Co.. 361
Broadway, New York.

The Improved Hydranlie Jacke, Pnoehes, and Tube
Bxpanders. H. Dudgeon, 24 Golumbla St., New Yorx,

Lick Tel pe and a1 emailer sizes built by Warner
& Bwasey, Clevelaad, Oblo,

Send for catalogue of Scientlfic Booke for ssle by
Munn & Co,, 361 Broadway, N. Y. Kree oo application.

TO INVENTORS,

Aw exBerlence of forty yesrs, and the preparation of
more than one hundred thonesnd appllcations for pa.
tents at home aud abroad, enable us to underatand the
laws and practice on both continents, and to possess un+
equaled facilitleafor procoring patents everywbere. A
eynopsls of the patent lawsofthe United States and al
foreiRD countriee may be had on application,and persons
contemplating the securing of patente, elther at home or
abroad, are lovited to write to this ofice for prices,
which are low, in accordance with the times and our ex-
tensive facililies for condncting the buainéss. Address
MUNN & CO.. effice S8CIENTIPIC AMERICAN, 8L Bread-
way, New York.

——
—_—

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

December 14, 1888,

AND EACH BEARING THAT DATE.

[Seenote a&eud of llat about coplesof these patents,]

Advor(lslog card, T. W. Burtholomew ..... creqennes
‘Advertlsiog card. W. Homan...........

3B4.174
854,138

Agricultnml Implement, J. M. Landes.............. 35824

Alr or other. gases. automatic hydraulic com-
preasorof, H. C. Bolf................... ceneienen. 364,487

Air ventilator, warm fresh, A. MoArtbur.......... 358162

Alarm. Hee Rallway traio alarm.

Annunciater, eleotrical. G. E. Patnter ........ .

Anvikand clamp, horseshoe. J. A. Richards..
Asbesatos eheet, R, H, Martia.,. ..
Auger, earth, J. 8. Stephen........
Axle Yearibgs. compositlon of matter for the
manufacture of, G. F. Godley. vereeere 354126
Axle box, car, L. Pflngst.........
Axle box. car. 8. R. Stlnard..
Ballog press, B. Purrler.. .
Balloon, O. U. HArtuog..cecveeenirserecsarerseciess. 30448
Bxllot boxes, registering and canceling mechen-
tem for, W. T. Butler.....\..covvuuvrenn. Ceeearans
Battertes. See Galvanic batt.ery. 8econdary butr
tery.

Beartrap. O. Gravel............ e vemvernciiiee. 354,470
Beartogfor veloclpedes, J. Knous.. o 364,51
Beef press, corned, C. Koeber.......cc..c.ceeeeinuio. 834,512

Beer apparatus, pressure regulator for, J. G.

B(nder. unxomauc. Whiteley & Bayley.........“.. 354,28
Bit. Bee Bridle.bit.
Bit holder, R. W. Perry.....
Blacking stand or case, J. C. Blcren..
Blower, fireplace, H. F. Baker....
Blowlng englpe. P. L. Wetmer. ...
Board. See Gulde board. Washboard.
Boiler. Bee Locomotive beller. Eteam bofler.
‘Wash boller.
Bolt blanks, machine for ¢threading and peinting.
Book covers, mechaniem for lettering, C. H.
BhrAder....cciveiecrrioreiioreonarseiernarsesiaese S0HIDY
Boot, M. E Taber
Boot®or shoesole. W, W. neld -
Boot or shoe vamp, R. G. 8alomon. .
Bootor shoe, rubber. J. L. Thamson
Boots, attaching wear pelnta to rubber. J. L.

(0

ThOMBOR ...evvvarerieniiirerinaarncannns s 344N
Boots orshoes, making aewed G. W. Wllley Le. 361,288
Borlng machine, J. P, Burnham. ........... vor $UTTY
Bottie stopper, B. K. Dorwart........ ..... ... 854106
Bottle washtng machlne, S8totz & Heuach .. ...... 354,492
Box. Bee Axle box. Batter box.

Box. M. MArx.......cooovieiiniciiiniiiaiaiaaans ————e A48
Bracelet clasp, K. Wailloger................. cenenn.. 35428

Bracket. See Lamp bracket.

Brake. See Rallway brake. Belf-actlng - brake.
Sewlngmachlne brake. Vehlclebrake.

Brick machine, J. Creager.. .. ceeetieeienen.. 354464

Brick machine. W. L. Gregg. .. 354,129, 354,187

Brick machtone, C. W. Raymond...... . 35¢,9¢6

Bridges. guard for plvot or awlnx.w Deveraux 354,106

Bridlebit, G. M. Hubbard.................. cirereaees 34474

Bucket, mllk, G. C. Bovey................
Bnokle, back band, 1.. Hewitt
Bullet mould, A. Jewett.. .
Burner. See Gas Buroer. I.«mpburner.

Botter box, J. N. Hayee................. cvrerareninan
Botter worker. E. W. Cronch.
Buttouer, C. E. Cooxerly ... .... ...

7| Dyeing apparatus, L. Weldon...

5 | Extractor.

Button. collar or cuff, {{.H. S8umma..
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8

Button fastenera, packing case for, F. H. Rich-
aTd8..ee..n.... ..854,234, 864,285
Buttenhiole stitcblng machlnes, sroppmz mechan-

lem for,H. H. Cummlogs......... Nerreeienieenes S54308
Cab watering machlne, Merrell & Lennox.......... 354,208
Candy. Cbristmas tree, C. Grimm. ..........._._..,,. 854,509

Cune, stripping and cleanlng sugur, H. A. Hughep 354,510

Car coupling, J. Booth.....................c.. eeerees 354,300
Car coupling, W. H. Kaltenbeck... .,...... vereanes 854,320
Car coupllag, G. C. McKitterick et al....... .

Car coupllnes, lluk lifter for, J. H. Huber. ..

Car platform, F. D. 8paldlog........ Cerereens errecsen 364,443
Car seat, E. B. Goglet.......ecooiiet cinniiiinicmnnnn 354,127
Car wbool, Peckbam & I.aass........ .. 854,214

Cars, grip fer traction, J. 8. L.uke
Carbon conductors, manufacture of, 1. A. Ediaon 354810
Card, fanoy show, C. Keroitz......... . . 854,152
Card for playlog games, H. C. Kirk .. 544N
Carriage and wagon Jack, Bower & Evans. . 354885
Carriage Jack, G. C. Bovey.... ... 854,382
Cartridge extractor, J. C. Macmillan . 854,157
Cartridge loadlng macbline, J. E. Steele. . 354.264
Cartridge pack.reloading, D. B. Wesson.. .. 854.454
Cash reglster, T. Munnell...cccueearnaeas .. 854,483

Cneting. ¢core for. J. R. Whitney..... . 850,267

Chain, W. A. Peck........... PP < %\ ]

Chair, 8ee Photographer's chair. Piano chalr.
Rsllway chair.

Chart, anatomica!, J. T. White (r}............. .. 10790

Cheere cutting device, H. M. Handahy ..., .. 854410

Cbeese making apparatus, F. Gebbaradt ........... 354,314
Chopper. 8ee Cotton chopper.
Chuck; lathe. A. H, 8tetson....
CigRar bonching macbine, W. M. 8teinle.
Clgar machine, W. M, Stelnle........
Clamp. Bee Floor clamp, Rubberdam clamp,
Cilasp. 8ee Bracelet clasp.

Clesner. 8ee Horae and cattiie cleaner.

Clock. B.F.Flint.................. N creeen

. 35423

Clock. calendar, 8. W. Ralph......... o . 8AU6
Clocks, circult breaker for eiectric, V. Himmer . 854,626
Clod crusher, pulveriser. and seeder, D. Lubio... . 38513
Closet. 8ee Water closet.

Ciutcb. friction, B, L. 8treet......ceecavenin vennne. 354,454

Clutch, friction, E. 8alomoa.......
Ceck. stup and waste.J. H.Johnsol................
Coffee pots, float and percolator for, M. 8heahan.. 854490
Coffin, A. K. Ran¢k........ rreenen [P o oo 394487
Collar, horse, 1. Bergman. R X))
Commode, arm, C. G. Udell .. 354,364
Condenser for pyroligneous acld. J. A. Mathien.
Cooker, eteagm, H. P. Roberts............c.cc.eeeennnn
Cepper matte, treatlng and desilverlzlog,J.J.- &
R. CroOKe.c.oeieiiararreiien onee .
Cern sheller, C. Roberts..........
Corzet fastening, C. K. Pevey....cccceue.ovs
Cotton gins, combined feeder and hopper ror, J.
P.Ketterlngham.... ........... vevisensasererioes S4B
Cotten chopper. J. W. Rykard.. 854.519
Cotton press, A. D. Thomaa
Coupling. 8ee Carconpling. Thillcoupling. 'Ve-
hlcie conpling.
Crusber. Bee Clod crusher.
Cuff fastener, T. E. BalfOW.....vveecrserscnsracacsss 4S8
Cuff fastener, 8. P. Willcox.
Cuttholder, F.J. Hall....,
Cultlvator,D. M. Bourne.
Cultivator. G. W. Brown..
Cuitivator, J. ¥. Smitb..
Cortaln fixture, C. Wohlers..
Cotting and form!ng machloe. rotary, H. uorten.
BODe.cureanes
Cyclomeler, G. H. Gould .
Dam, subterranean water collecting, D. H. Valen-
tine... R .
Dumpers, appnratus tor openmg and c]namg. R.

Dandy roll. W. If. Poo).... ...... .
Direev-scting engine. C. C. Worthinston..
Disb washer, C. B. 8aunders ...-....ovicvee.n.
Ditching and gradlng machine,H Henderaon Loee

j| Door chéck. A. MeN1eOl...........o.even

Doors, device for lifting, H. Busalbg..
Door plate, Johnson & Mosber......
Door 8pring, ¥, L. Becker..........
Drauvgit equallzer, W. H. Etandall..
Drili stock. R. J. Baker....coee..e.e
Drying apparatus, J. H. Lorimer..

Easel, plaqune. 8. R. Pay............
Eaves trough and girder therefor, B, 8, Baker....
Eleotrio clrcuits. resistance block for, M. M. M,

Slstbery..,.. ......................

Electric machlne;regulator,’dynamo, E Thomsen 354,273
Electric machines, armature for dynamo, D. Wil.
TUTBOT .o vererennerininerenanns ceee.. 354,22
Electriic motor, N. H. Edgerton ... 384,11
Efectrical conductor, E. H. Johnson. . 364,30
Eiectrical conduit, nnderground, B. Williams...... $4,290
Rlectrical distribution, apparatus for.M. M. M.
<) 112751 3 2R RPN
Electricity by means of seeondary batteries, ap-
paratus for the distribution of, E. Thomeon... 851,212
Elevator cars, safety attachment for, C. R. Wbit-

Endgate, W. A. Pharee
End gate. wagon, W. Beckwith,.. .
Engine. Bee Blowlng englne. Dlreet.acuns en

g¢ine. Pumplpg engine.
Engloes, apparatus for stopping, Fothergill &

214771 TN b SN, Serernn 854,468
Explosives, composition for neutnlmn( funes

of, T Prige........
ee Canrldxe extract.r.

T'eed waterregulator, Cook & Thoens..
Feeder. time stock. L. DeRuenant........
Fence, M. J. Gordon....,..
Fence coupler. wire, W, M. Clow
Fence. flood, G. W, Martln....
¥ence gate. wire, W, M. Clow .................

¥ence machloe, wire, Fletcher & Tatum, Jr..
Fender.B. V. Butta...........
Flbers from leaves, etc machme tor obtalnlns.

G. 8anford.....,........

Filter, J. W. Hyatt
Flrearm, magazine, G E Albee
¥icgarm, magazine, W. Maz0n..
Fire escape, F. B. Peters.....

Floor elamp, J. P. HIi)..

7] Flue cap. F. E. Helnlz. ..............................

Floe oleaner, adjustable ateam. G.G. Mcmuh-
Flosblog tank, Atklnaou & Murphy
Foldlog ecreen, H. C. Tripp.......
Foot power stand, C. E. suavem................... 554,446
¥rame. Sece Lautern frame.
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PBrult gatherlog shears, L. H, TItUS. .~ cocueienennns
Furpace. See Héating furnace, C
Furpace &rate,C.T. Schosga.............-.
Furnace grate. J. Veegtle...
Furs, tapiok, C. Theinert ...
Galvablc battery, primary, C. E.
Gaa, apparatin fer mapnfacturlog illuminatiug

= sird hentlof. F. B. Forater........c.c.oeuvrrrume. 33418
Gas barper, petroleum, A. llaesoer.... . 33L1IR
Gas fixtire, revolving, J. J. Seldschec.-.. - 354232
Gas, grate for burntog natural, E. Beurne.......... 34,380
Gate. See End gate. Fence gate. Raullway grate.

Slidlog gate.

Gate.W. K. AIDeIt8OD...cvev vriesroassnarerirrnis, 354081
Gate, ¥, J.DouRlas. ..c.c.ceeeeeann.s Vevsaseser .o SOL,107
Gate, Kngel & HOpKIDS ......ooveeies vin amenens ooee 354,115
Geperator. 8ee Steam generator.

Glaas, gildiDg, J. Pratte...covvvvsvenesensrnonersviess 358,343
Glass vase. A. H. lelsey.. . 358,416
Graftiog tool. C. W. Hoit. . BN
Gralo hinder, J. ¥, Seiberling...... . 854,251
Grate for furnacesy, boilers, etc., rocktnx or retat-

ing, J.R. Reed . . . 354,238
Griodlug cutlery, mechamsm far. C E St,evens L 30447
Griiudlug mill. G. & A. Raymend....cc.ceauuiuunn.. 34,228
Griindlogmill, A. W. Stevens...,............ ereeen
Gulde board. W. W, Case
Gub, breecb-loading. I.. N. Walker...
Halter, chain, J. W. Collfe......
Hame fasteper, D. G. Miller..
Hammers, attachment for trip. 3. H. Hatboro....
Hanpdle for sciewdrivers and other toels, J. C.

Spencer.........cvaiaannan. .
Harrow, J. A. Spruuger.
Harrow, J. Underwood..
Harvester, F, Cook..
Harvester, D. Houser
Hay and cottop press, M. S. Celeman.
Hay press. A.J. Beaan..
Hay rake, horse. J. H. Sizafoos.
Heater. See Feed water heuter.

Heating apparatus, thermowetrlc regulater for,

J. Trueb.. e . m,a‘_"z
Heatiox furual:e. G A Russell
Iieel blank. spriug, ¥'. F. Raywend, 2d. -« .ccvun, ..
Heel pallilng machine and methed of attachlnx

beels, J. B, GArdper.........ocovaereranss
Heel protector, @. B. North.
Heel trimming machine, A, F. Smuh
Hioge. gate, G. C, Bovey..
Holder. See Bit holder. C\uf bcmer Horse

blanket holder.
Hoek. $Sce Snup book.
Horseand cattle clvaner. F'. A, Jewett
Horge blapket holder, X.. A, White.....
Hose carriuge, Derr & £IH. ....

.. 554452
4504
854, 430
54,10

. B M5
354, 165
. 854,465

. Hose carriage, E. 8. McNamara. . LG
Hot water apparatusg, 8. F. Collipy.. ... —ear BH30G
Hubs, sand band for wheel. C.0.Chaplin.......... 834,181

Hydraollemethod aod imachinery, N. B. Eldred.. 3,1)2
Ice planers,scraper attachment for, W.J. T'em-

Ple. i e ceeserrenen ... 358,961
Ice tongs, C. H. Moore.. L3448

lodicator. See Number lndlcator. Reservolr in.
. dlcator.
Inductivp ceil, E. Thomson. ............. PRV 1 1¢ |

Iogota, gulde for moulds for compoond. E.
Wheeler ..

Iofector. S. Borland

Iosulatiog jotnt, D. Wllllamson .

Jack. See Carriage jack. Carrlaoze aud wueen
Jack.
Jewelry, hingejolot for, G. Becker................. 354,456
Jelnt. See Insulating jolnt. Locket joiot, Rall
Joiot.
Journal bearlog, lubricatiog, E. L. Munsfleld
Kite, E.J. Colby............ et e

Koife. See Shoe koife.

Kolt fabrics, machine for ooiting, W. Beattie..... 355374
354,502

Koittiogmachine, J. Byfleld................... veeaes
Kbplttiog macblpnes, step motion for, Brown &

Lasher...........
EKuoblock, A. Hitt..
I.ace machipes, lusertlniz them thereln.

threuding tlie carrlsg s, machioe for remov-

lng bobbins from carrlagesof, K. Welss........
Ladder, McDonough & Cox
Lamp bracket, S. H. Smith..
Lamp burner, Stif & Watrous
Lamp burpers, flame regulator and extmgulsber

for. Stiff & Watrous.............. . 304,268
Lamp.car, W. Westlake ....,... 4455
Lamp, rallway signal, W. H, Hudt ...........o.oee 334,142
Y.ampsand otherarticles.suspenslon device for,

C.H. Lymaan .......... .. . . 34514
Lazd anobor, C. C. Prar,t, .. 854,342
Lantern, C. Bergener..... ... 354,68
Lantern frame, F. Kaczerowskl....... 304,151
Leather Gplshing machine, A. M. Bowers KSTHEL |

Letter boxes. metalllc time card for, B. M. Reed Bohad
354,336

Liferaft, F. W, Brewster...........coecaveeeinneenns
Lifter. See Trausom lifter.
Liniment, A. W.Lantz. .. ___.
Lock. See Kpebleck. Nutlock.
Lock and key, E.J. Colby.
LocketJelnt, J. T. Inm=sao.. .
Locomotive ash pan. A. S. Mlller ..........
Lecomotive boller, J, E. Wootten.
logroller, L. G. ®rme.. ..
Lloom forweaving chentlle or fur plle fahrlcs.

Loom for wea [ng figored deuble pxlefahrlca T.
1. Shuttleworth.......

lavrieator. W, Loefier

Imdricator, P. L. Scbmitt..

Measuripg and packaging aeeds, macbine for, J.

(o 2 3 o) 7 . W PN 1BL088

Af edicjnal tablets, etc., macbloe for making, C. L.
Jensen .........uueunns . - 34510

Mercurial regulator f-rdampera. etc,. & J. Fllnn.
354,120, 354,121

Mercurial reulator, preesnre and vacuum, P. J.
Fllou.... oo e iieiiiaenas . 354,119

Motal cuttiog machlne.J D McDoun]
Metal forglug. cuttlng, or pancbiog machiue. K.

A.Hardcastle................... reerste s 354,41
Meter. See Water meter.
Microscopist’s torotable. E. H. Grifith............ 854,130
Mill. BeeGriiodlug mill. Roiling mill. Sawmlll.

Mould. See Bullet-monld.

Moulds. materis] for maklog, R. G. Haotord, Jr... 854,816
Moulding macbloe, sund, W, W. Drummond...... 354,108
Moblding macblues, side epring for, C. Reafstabl. #5422

Money packages, safety case for, K.J. Brooks..... 354,458
. Motor. See Electric motor.
Mowerand reaper, R Butler.............. erveneres. 354,500

Nal, H. W, LIbbey...c.cvevuvenieinnne oo
Nalt headq, orcamental, J. W. Flyoo
Necktleattachmeut, B. B.Scplly....
‘Net for horaes, 8. Fichtper.
Nurmber [ndteator, electrical, Oo!l &Seaumoud. 85!.505
Nut lock, C. O. McBride.. ... B54392
O, apparatus for exlractlng. C. Bannaarw e

®ven, baker’ s...leerty 354,198
Patls, devicefor holding mulk, M. K. Randall...... 35413
Pamting csrriage bow slats, dippfngtapk for, J.

W.&J. W. Sherwood.... ...ovvvovinnnnniennnn.. BT
Pan. { 8¢¢ Lecumotiive nsh pan.
Pantaloon pretector, C, Sandford........vevenenen. 354263
Paper, etc., bleaching vegetable ﬂber for the

maoufucturs of, J. A, Just et al..
Paper pulp, manufacture of, G. K. Moore
Papers, display and retaill device fur fancy, D. J

» O’Sullivap. ...... . ceeerrenen. SS420H

Patterns, machine r.r Wrtoratlng.C P k‘ea.se 51X RS
Photographer s chalr, J.H. Smith.. e 394,259
S*hotographic platea, apparatns for wuhlnz, H.

C. Prlce.... cas . 394,344
Piano case, upbigbt. S La Grasan. Cerran o ans . 350,328
Piano.cbair, spring back,C. K. l)avla..
Pick, mmer’s, J. M. Matilews. ...c.ovvreounrme......
Picker teeth, machine for fattening the shanks

of, W. Crmbb.. .. 354 463
Picture frame attacbment, Gerber & Nicholae. ... 34,315
Pipe. See Water cleset overticw plpe.
Pipe wrench,J. Lelb.. P
Pipes. etc., mould for maklng clay.C A Perry
Planoter. C. B. Ferrell.. .
Planter, ¢beck row corn, Scnt & Chesnut
Planter, petute.C.C. Maves......
Platform. See Car platform.
Plow, W. J. Ball .. 854,086
Plew, J. Pentreatb.. .. 332015
Plow and cultivator, oombmed (.. W. Anderson.. 351,082
Plow, sulky, C. E. Tc.wer.. .o 354,440
Power presses, adjustable trame for, A. H Merrl+

854,107
. B4
854,485
. 8543351
4478

Power pressges. automatlc feed mecbaplsm for,
W. Leist.. e reriagareaaans 304,480
Preserviog frmts. W )l Davls preramenes. 354,184

Press. See Baling press. Beef press. Cotton
press. Hay press. Hay aod cotton prega.
Printer’s quuin, A. L. Davis.. . . 354,308

FPrinting presses, dellvering apparatus for weﬁ [ ]

M. P. Meyer.... e 334,838
Prujectile, T. G. Beuuett .............................
Pretector. See Ileel protectcr. Pantaloon pro-

tector. :
Pulverizer and plow, combioed, D. W. Evans...... 354 57

Pump, oil, C. Hirach........ . 334410
Pumplog engine, W. A. P. Bicimell.. 35081
Raii jolnt, Lewis & Dodwe.......... LT
Rails, repairiug, . Stratten.... ....... - R
itajlway brake, E. D. Eames.....-.... . . 354,401
Railway, cuble, J. P. HUDt.......ccovsnnnnia . aEd
Razilway chatr, J. M. Feooerty....  ...voivviiinn 354,117

Bailway gate, A, Erikson..
Raliway sigoal, G. . Bn
Railway sigosl, aytematic, N. B. Holdswoﬁh,
Raliway spike, J. M. Fepnperty.
Railway tle. ¥". G. Johuson..
Railwsa.y tie, t£. Morrell.. P
Railwuy traip alarin, Carpenter & Tucker

Railways. conduit for ceble or electrical, E Sam‘
el i PR 1 14/
RallW.z.Vs. metalhc cross tie far. R s sed, v ens J54,250

Rallways, switcb tor cable, 8. A. Wltbempoon
Rallways, etc., wutertigbt bulkhead for uuderA
greund. J. E. Robinsoo.. .
H1in water separator, C. G. Roherta
Rake. See Hay rake.
1take and hoe, comblped,J.S. Seatter..............
llupge closet door, F. W. & H. Borb......
RRazor, safety.F. @.Kampfe etal........
Reaper and mowee, H. ). Hatbaway....
Lieglater. See Cash rexlster.
Regulator. See Electricmachine resulator. keed
waterregolater. Mercurlal regulator. Weutch
rexgulater. -
Reservoir indlcator, S, Fraleigh
Rollhox top, J. G. Walker.............cvent
Roller. See Log roller.
Rolllngmul, 8. DU, .oooinniniiimasninnas
Rouoflug, felt,C.A. kuvel... ....... .
Rooflug plate, metaliic, G. Patten
Ropbber daw clamp, ®. Carpenter.
Saddle tree, ridlng. J. M. Hays....
Sash baldnce, 4. McArthur.
Saw, Little & Stoddard. ...
Sawmill, band, J L. Gage.
Bawmlll dog, . C. Miller ........-.....
Baw swage, J. K. Bmerson........

ven FATY

ceenne 354110
854.811
. 354,484
L3
erenen. 834013
. 354062

Sawa, device for seltine, O Morrill.... . 35,167
Scale, wutomatic grain. Belley & Pratt... ... . 354,428
Seraper, wheeled, F. W, Hubbard..............ocn0 8603

&creen. See Folding screen.

Screening plates, makiog perforat.ed S. H, Har-
rington. . e

Seat. Bee Car seat.

Secondary batrery, Saas & Frlegerich ..

Zeed, removing fiber from cetten, W. L. Dudley 3a-i 18

Seeding nmjaching, D. E. McSherry..

Self-actlng brake, K. V. V. Desdauxts

Reparator. See Hain water separator.

Sewing machine, B, Woodward. - PSR- L% I 1]

Bewing machine brake, Ottol& Zi mmrm an..

Sewing machine plaiting attac oat, G. J. Cou-
ehois. oo,

Sewing machine r.uckmg attacbment G J Cou-
chois. . T

Sewlox machlnes buttonhnle cuulmz aud cloth
clampattacbment fer, ¥.E. Scbmidt....... ... 354.2%47

Sewlox macbiues. thread waxing attachment for,

. Sod 412

. 3,100

Richardsou & Balter. en- . 3AT
Shears. See K'rult gathering aheura Sheep
shears.
Sheep shears, Bllls & l{amilton-. .. 354,898

Sbeet metal, cuttiog Vv .shaped slol.s ln. C‘ B
........ srveronaansees 00,202

Rheller. See Corbp sheller.

Shirt, F. Blermeister, Jr........ccaraeet
Shoe he¢ling machine, C. W. Thomsen. . . 354201
Shoeknife, W.T.. van Meter......ocuvuvizin coneenn B2
Shoe le&s, machine for treetog, C. B. Hatfel«l..... 354,189
Shoe uppers, macbine for beading, C. B. Hatfleld. 351185
Shoe nppers, turniog Iron for, C. B, Hatfleld....... 354190
Sboe blapks. machipe for cutticg, H. M. Myers.... 354,170
Shutter bower and fastener, combined, Conuer &

354,315

PeITY. oot iiiiiannns veun P 1
Signal. See Rullway signal.
Signs, chain for portable, H. Willson. ... ......... 354,208
8lik cocoons, treatment of tussab, H. R. Randali.. 354,232
Slik fiber, treatment aof, [, R. Bandall............. 34223

sliding gate, W. R. Patten......
Smokestack, Simpson & Willox
spap hook, safety, [ M. McEay...... .
Soap tablet, T. E. Gardner........ 454,186
Spark arrester, locomotive, A. Mltakell............ 364,589
gpinning machines, saddle for top rolls of, E.

L. 210
- 854,265

DIXOD....coriarnaans eateeseinaretraretritaacannnns 354,400
Spring. See Deor 2priug.
Spriokler. See Street sprilokler.
Stand. See Blacking stand. Foot power stand.

Steam boller, A. Catcbpale ... 354,382

Steam boiler, ¥. Fitzgibbons. ... cereinians SHER
Steam generator, seetlonal, F. D. Althause........ 354,372
Stone dressing machine, . Manniog......
Stool and seat, L BaldWill... cviearrinscirenisveen . AN
Stopper. See Bottle stopper.
stove, gasoling or oll beating. J. Stubbs
Stove, heating, E. W. Apthoo¥-... ...
stove, heating, C. Phllbrick. ...
Stovepipe, B. F. Culdwell..
Stove or range door, K. W. Vau Duzen, Jr....
Ytreet claarliog machine, 1. H. Raodall........
Srreet sprinklar, D, BUTTAT .. cocrerrrrsrnsrers oor.e 898,517
Subsotler.and planting attachment, combloed, W-
F.Reeves.crurran v-
Sulphur from. su]phu.reted hydrosen, obtuinlng.
C. F. Clans........
Syrioge tip, vagioal, C. B Dick'lnsan -
‘Pable. Ses Microscopist's turntable,
Tuck macmne, utaple, W. I~ Moody....
Tack strip, (x. W. Copeland. .
Tug, sample, J. Posey........
Tuok. See Flushiog t.un.k.
Telegraph suunder, electro.phonetic, H. A. & H.

Te¢lephone, W. 1. Morton........
Telephone receiver, J. C. Elchmeyer.
Telephone transmitter, A. W. Rosa..
Telepbones, adjustable suppertfor, C. C. Gould...
Tether, W. B. Farrar.........
‘'hermostut, electrical, R. L. Gulon
1°hill coupling, J.. Mason.....
1'ie. See Railway tie.

Tile layiog machino, J. McMulllu
‘Vil¢ machime. Bruse & Baumuartner
Teol, combination, I. . Galleway.. R
Teols. device for coullng machlne‘ P. Vau den

Kerchove.. . et trara e 354,408
Tooth. ur:lﬂclal L T Shemeld 3T
2oy propeller, R. Teichmapo-.-.... 354,209
Traclog cabinet, H. P. Ricbards...... . ST

‘P'rack layiug apparatus, D.E, Jobusen.
Trapsuin lifter. R. Adams
Trap. See Bear trap.
Tricycle.A. Mercer. ... uueeresrrrasmmsnnsnsnnms
'ricycle, raliway. W. Hayes...-voaviiuinranrarnnnaa . dod,318
1'rough. See Eaves trough.

Tube. See Wick tobe.

Tnbes, machine for butt weldiog, J, Cres..
Twist drill and auger bit. H. W. Libbey.....
Type distributlng apparatue, Jobnson & Low
T'ype writlog machioe, E. E. Peaeock. ..
Valve, P. Harvey. .
Valve aud beater, comblned G. H P
Valve, tank, P. White...........
vapor burner. 11. 8. Belden. ......
Vehicle brake, 11. Welisch...-......
Vehicle coupling. T. A. Ihavidou,

Veblcle, road, C. W. Rlugsell. .- wcvairiiiieninrare ... 354,488
Ventilater. See Alr ventilator.
8,008

Vessels, swiuging paddle lar, B. Doscher........,.
Wash board, K. Elliogen.. Caaarn
waah boiler, H. C. Payne.
Wiasher. Bee¢ Dish wagher,
waahar.
Washing muchine. II, M. Hardgreve............
Wateh regulator, P H, Wheeler....... ...l
Watch, stem-windiog and settiog, F. Bachoer.
\Yateh, stop, J. Buchner pranas
Water closet, A, K. Blesch....
Water oloset yverfiow plpe, K, Hmmarm. P
waler cdloset, shilp'a, F. W. Crose. . .
Water meter, plston, G. 8, Follanabee
Water or otber pipes, device for scrsplnﬂ or
clespsing, C. R. Kear.. . cea. B4R
Weaber, ¢alf, C. E. Huhbard
Wheel. See Car wbeel.
Wheel. F. W. Hubbard..

Wool

Ore washer.

Wblp suap, C. M. Comstock B
Wick tube for oll burners, W. H. Wllder andant
Windiog machioe, H. Winterwerber. . 35425
Windmill geariog, G. H. Pattison (r).. " A U]
Window for lightlug basements, vaulr.u etc ., inci-
dence, 1. Scboeubderg. ..... cereres o .o 30440
Wire stretcber, X. B. Grabam [ 354,400
Wire stretcher, C. Laufer.. P . 3,108
Woel wasber, ¥.G. & A.C. Sarxeut ............ veens 54,245
DESIGNS.
Badge plu, Tersch & Lee..... s 10004

Beuquet helder, H. Tappan..---.

TRADE MARKS.

Beer, bottlled, Soutbern Brewlog f.ompany.......... 13,835
Bitters, Meagher Broa. & Co..-. «sssnn-ias . 13867
Cheese, A. G. TurDer........c:-xsrisunss . 13.888
Cigars,’Solig Cigar COmpany-.. ss-vs-er 13,864
Celogne. Fleming Bros.. . 13873
Colors, pigkment, Badlscbe Anllm & Sadeabrlk - 13,871

Drawip¥ muterisl and !nstruments. E. G. So]b
L33 .
Dyestuflx or coloring mauem.
Soda-Fabrik. . .
Rarthenware and chtna. Doultcn & Co
Florida water, McKesson & Robbips..
Flour, wheat, Retd, Murdoch & l"lacher. ..
Medical drngs, Badische Aptlin & 8odu-Fabrik. 13,8:2
Medicinal proparation, Keasbey & Mattison........ 13.56
Micz, Arctic Mica Company...........oovviiiniinn 135689
Oll, Utewdiinating, TLombard, A¥res & Company.... . 13,876
Petroleum, refined, Lombard, Ayres & Company- - 18,878
Fitlows, 8. Alnsworth. . - 18
Preserved fruits, W. T. C.o]emun & Co.. .. 13563
Kemedy for dyspepsia and water brash, ll. J.

. . 13,857
Badlscbe Amlln &
. 13870

Muschert . e % ;]
Salveor otntment for the cureof catarrb and kln-

dred allments, E. A. Talbot.. . 13,885
Throat and lung diseases, cure for. L. B.J ones, ... 13,564
Tio "plates, ferne plates, and black plates, W. Gil-

bertsun & Co.. reeviaes. 18,874
Tobacco, plug. R. A. I-‘ht.eraon&Co.... veer 13,342
Tobacco, plug, Tinsley Tobaceo Company.......... 13,887
Tobaceo, emoking, C. B, Sarrazin. . ..ocurn,eeneni., 10688

Woolen dress good, cloakinga, shawls, tweeds, and
fancy woolens, Jordan, Marsh & Co.....

A Prloted copy ofthe speCitications und drawlog of
apny patent In tbe foregoing llet. also of any patent
lssued slnoe 1366, will be furnsshed feom this office for 25
cents. luordering please etate tbe nnmber and date
of the patent desired, and remlit to Munn & Co., 361
Bruadway, NewYork. Wealsofurnish coples nf pateots
grauted prior to 1886: but at |pcreaeed cost, as the
specifications, not belng printed, mpst be cepled by
hand. :

Canndinn PBients may Dow be obtatned by the
In ventors fer ANY ef the izv entions named !n the fore®
going list, at a eost of $&reach, For full (pstractlons
address Munn & Co., 361 Broadway, New Tork, Other
Ioreign patents may alac be ebrained,

© 1887 SCIENTIFIC AMERICAN, INC.

Wovertisements.

Inajde I’age, each Inseviiop = = = ;‘S ce‘fts alino.
Baek Pages each iusertion =« = foe.

The above ure charges per aaate llne—about e|ght
words per llue, This neclce showa the widtb of tbe line,
and [sestin agate type. Engruvings mayhead udver-
tisementa at the same rat€ per axate line, by meusure-
meot, as tbe letter press. Advertisements must be
recelved a* publicatlen uffice as early as b’ hursday morn-
inZ to appear In next jssuse,

GET THE BEST AND OHEAPEST

LA CA
GINCINHATI. D.
SOLE AGENTS | MITED STATES,
7. A, FAY o OO,
(Cincinnatf, Ohfo, T. 3. &)

OEIx;:glté.sive Agents and lmporters forthe Unlted States
CELEBRATHED
PERIN BAND SAW BLADES,

Warranted auperior tonll othera inguality, fintoh,
uniformity of temper. and geueral dornbility.
One Perin ®aw outwears | hre ordlnnry HAWE,
Manufuctarers of  Plaving Machines aod
ather Farent Wood Working Machinery.

SEBASTIAN, MAY & CO'S
Inproved Seraw Cutting

LATHES: ..

Power

Drill Presses, Chucks, Trills, |
Dogs,and machinists’ and 2ma-
teurs! outfits, Latfhes on frial.
fCatalopues mailed on application
145 W. 2d St., Cincianath, O N

ROCKDRILLS
AIR COMPRESSORS,
BOILERS, HOISTS,

N
GENERAL MINING MACHINERY.

Betd for Mlostruted Catalogns.

VIngersoll Rock Dril Co.,

10 PARK PLACE, N. Y.
SCIOPTIC l}gh- MAGIC LANTERN SLIDE

ARCY RIC L3251

AMP.
LIME 11 T+ FOR CIRCTLARE

Lista sent.

BEN
La Wk MARCY 1604 lestunt St., Philnda-
N.Y. Machinery Depot,
Bridge Sture No. M

o HMID WACHIVERY st
léable [,_ronWorks:

- a5

)lleabl

EXCELLENT BLACK COFIES of anything writien O
drawm with any Pen (of Type Writer) by the Pat_ent

AUTOGOPYIST -’

thhogmphy
Specimena Free.
ATUTOGOPYIST Co., 3 Thomas Btreet, New York,
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B FERTLOT CREWD AT A STHGLE U

Wiley & Russell Mfg Co., Greenfleld, Mn!!.
FIRE.—A LECTURE BY J. C. HOADLEY

delivered in the Sibley Collcge eourse.—The practlca‘l
sonrces of usefal artificial beat. Useful fre-sustyining
substauces. Carbon and hydrogen. Difference between
quantity of hest and temparature. Bpeclfic hest. Waata
trom banked fires. Effect of nlr,ro.sren o returdlng co-
buation. Botler heating., Heat carrled awny fy floe
guzes. Effect of boller pressure upon quantity of heat
carried away by fine gnaes. With numerous tablea and
diagrams.  Contalned in SCYENTIPIC AMERICAN BUP-
PLEMENT, No. 140, Price 10 cents. To he had st this
office and frow all newsdealers.

WA snEVLlN ) cu £

LEHIGH AVE & AMERIGK

THO

FREE T F.AM. FineColored Lngruvmz of the
indevior of the Anclent Lodga m in which the
tirst Jodge in . America washeld. AlsoTurgeillos-
tratad Catalopue of Masonic books and pood« witn
bateren prices. Alsa offer of firat-chacs busineis.

Heware afapurmnn'books. RELDDING & CO.,

Wascnic Publishors and 131 Broadway NewYork,

{good) thoroughly werked in Ko-
TOpe hy enterprisfng London Mer-
Hranches io Manchester, Liver-
2.7 PO, Box 1, New York.

INVENTIONS

c¢hapnt (now 1o N, Y. e
mool,

Address

TIES AND DYHER TOOLS
SMEET METAL noon:.
BROP FORDINGH, ddu

Prmt Your Own Cards!

" o‘ FPress $3, Cireular size 29, Newapapersize #He.
Type setting easy, printed directions. Send
2 atampa forlist presses, type.ete., to factory.
KEI =EY & CO, eriden, Conn,

TEST RECORDING APPARATUS. --
Deecription. by J, H. Wicksteed, of & new testlog ma-
chioe, with aufograpble record Ing apwmtus and an ex.
planation of its mode of eneration. Witk 4 engravi
Conlalned [p SCIKA'TIFIC AMRRICAN SUPPLEMENT,
538, Pricellcents. Tobehadatthis ofice audlrum
all pewsdealers.

Of Arc nod lncnodescent 1. hhunz.
Electric 1.ight and Pow.
Metors. DY amos. [.amps. and Hatterlen in all varietles.
Flectrml‘)ynamlv( 0. 22 Catler $t.. Philadelpbla.
, Griscom, Cansulting Electricni Engineer.
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Chemical Tech

in the Arts and

German of Dra. Wil

Jacobeet, Koller, and

William T. Brannt, GGral

College of Kldena, Prud

D. {Heid.}, Secratary of

delpliia, author ot ** Galvad

Tustrated by 75 engravings, in
n, closely printed, evontain

and & grest varlety of matter.

let cloth, gill.

the 1world.

Elel

Erice %, free of postiy
A cirewlar of B , showrng the i

tenls of this important 3 i

to any one in any part of the Wi 10ho 4

Addresn.

HENRY CAREY BAIRD & ¥
Indusirial Fublishers, Bookeellers, and Importers,
%10 Walnot 8t Philadeiphin, Pa,, U5, A

* B :
. ngrap )
TR HIESHORT-YATE WA S
Addressr The Amerlcan Writing

Yaching Co., Hartford, Conn.;
New York O0ce, B37 Broadway,

Edward P.Thompson, %ollciter
of Kllectrical Patents,d Beekman
Write for testimocials andinstructions,

ELECTRICAL.

Btreet.

- Keientific

BUBBER

=

JeuN H. CHEEVER, Treas.,
J. D. CREEYER, Dep'y Treas.

BELTING,
Oldost and Largest Manufacterers in the United States.
VULCANIZED RUBBER FABRICS

For Mechanical Purposes.

Alir Bralre Xose
A Spacialty.

MATS,

RUBBER MATTING

L - AND STAIR TREADS
NEW YOREK BELTING & PACKING CO., 15 PARK ROW, N.

Braaches: 167 Lake St., Chicaxe;

American,

PACKING, HOSE.

Y.

3% Chestbut St., Phila. 52 Surpmer 8t., Boston.

13

Co

) 54,000 00D

CAPITAL . e !
. [OSSES PAID IN 67 YEOR; 8,750 000
he Lavgest and ?t(;ggg‘e(s% ompany.
PREPT, G5, B.CLA T, Asdt.Sook

_,—-—'—'_'_:-._._._._."_

WITHERBY, RUGU & BIC1L A RDEON. Manutucturers
of Patent Wood Working Muachiner. of every deserip-

tion, ¥aellities unsurpussed. Shop formerly occupled
t¥ R. Ball & Co., Worcester, Mass. Send for Catalogre.

BARRE BUFFALO, N. Y.

NAUTICAL ARENA, OR AQUATIC

Thenter.—Description and jllnstrasions of & nove! plaee
of amusement recently coastructed in Paris, to serve as
a clreusd in winter, nod & swimming bath 11 summer,
Coptained in SCIEXTIFIC AMERICAN SCTPLEMENT, No.
B9, Price 10 cents. 'Fo be had at this ofice and from
all newsdealers.

MACHINERY.
E. & B. HOLHES,

REMIING TOINS

Standard Typewriter.

The Remwington
Trypewriter has

stocd overy test.and
we are adding every

AIR BR

Legitimate
artizta® uod p
¥ draughta-
ments tonl.  Franklin Institute Silver
Medsl, 1885, Econcomizes thae, Tae
in black and white, and water colors.
Source v elegant nnd remunerntive
empln{mentin the arts.
v~ AR BRUSIL MVG, CO.,
@7 Nassan =t., Roeckiord, I

USH.

y

AND MILL FURNISHINGS,
UTIOA N. Y., U.S, A,

MANUFACTURED BY MUNSON BROTHERS,

MUNSON'S PORTABLE MILLS,

improvemant, how.
- ever eostly, that can
increass its  effici.
eocy., Buy it with
the privilega of re-
tury urbroken
within 80 days €. (.
D., if not absolutely
aatigfactory in
every respect.

_ FULL PARTICULARS UPOR APPLICATION, .
Wyckoff, Seamans & Benedict,
339 BROADWAY, NEW YORK.

SHEPARD'S NEW 360
Serew<Cniting Foot Lathe,

Koot and Power Lathes, Drill
Presses, Scroll-saw ttach-
g;r]l{ 8, g&uck&ﬁ(nn drelta. Twiat
8, 8, pers, ete.
T.athes orn trial. Lathes on
payment.
end fer catalugue of Outtits
for Amateurs er Artlaans,

AddressH.L.8hepard. Agent; 134 E.2d 8t.,Oininneti.0-

RAILWAY AND STEAM TFITTERS' SUPPLIES
Rue’s Little Giant  Injector.
SCREW JACKS, STURTEVANT BLOVERS, &c.
JOHN S. URQUMART, 46 Cortiandt St., N, Y.

COLD A8 A CATUSE OF DEAFNESS.—A
ehort but comprebens!ve paper by Dr. Theedore Griffin,
Answering the two imporiant questions: How canthe
1ujurisus effects of celd upon the ears be
secondly, Hew can they be cured after they have been
developed? Contalned in SCIEXTIPIC AMERICAN BUP-
PLEMENT, NoO. 263, Price 10 eents, To be had at thts

office and from al) gewadeslera.
CHARTER'S

GrAS ECHUII,

Warranted oal to
any in Powerand Ecoto-
¥, and superior 10 all
in Slmpllmg. and Com-
pactness, lves an Im-
piulse at every Hevolu-
tivn.

CHICAGO AGENT:
H. H. Latbham,
156 Mounree Street.

NEW YORK AGENT:
Zell Epgineering Co., 112 Liberty Street.

Williams & Orton Mfg. Co.,

P. O. Box 148, STERLING, ILL.

ARTESIAN

depth, from M
d fugni hwa thmg uired
A Wsh eve
te drill and completa namr:flPort-
able Horse Fowmer and Mounted
Bteam Drilling Machines for 100 to
600 ft. Send Scenta for ilstrated
eatalogue, .
PierceWellExeavatorCa,
New York,

'STEAM ENGINES.

Horizontal and Vertical.

1 Machinery:

Innr.‘l’::‘gder, gfnte nnyd
Fling Ml Machinery, Tur-
hine Water Wheels.

. YorkMg Co., York, Pa, U8, A

RADII OF CURVATURE GEOMETRI-
vally conaidered. Bg Prof, C. MacCord, 3e.D.—Explana~
tipn of & new method of determiniog the radil of curva-
tore of TOANY plane curves by very simple graphic con.
structlon, the proposcd mode of vpemation being based
upon the fundamental ideas nf regarding a 1lne 28 gen-
erated by the motion of o point, the tangent ns the di.
rection of that motion At o given instant. and the normal
#ls0 68 A llne in motion, With 12 igures,  Contained in
SCIENTIFIC AMEMICAN SUFCLEMENTS, Noa, 33% and
5335. Ten cents ench. To be hadat this office and

from ull newsdealers.
“ R n P E Goud Inventlong thoroughly worked
bF enterprisiog London Merchant now
in New York., Also other businegs carefully attend-
ed to. 2, P. . Box 713, N. Y. Clty.

£ New Catalogue of Valuahle Papers

ocontained ie SCIENTIPIC AMEGICAN EUSPLEMENT, sent
freeof chavge to aﬁy address.
MUNN & CO.. 3] Rroadwny. N Y

dtol H. P

2.

\‘uu‘fl".

ILE Instant rellef. Final cure and never

w returns. Noindelieacy. Neither

knife, purge, salve or suppository. Liver, kidney

and allbowel tronhles—especially constipation—eur-

ed like magic, Bulferers willlearn of asimple remedy
free, by addressing, J. H. REKYLES, 18 Nassau St., N, Y.

PULLEYS, HANGERS,
FRICTION CLUTCHES.

PROGRESS MAOHINE WORKS,
L. &z F, BROTNATIT

48 Paxrls Place, N. Y.

For
Handling
8end for
Oircalams

HARRISON CONVEYOR!
6rain, Coal, Sand, Clay, Tar Birk, Cinders, Ores, Seeds,&¢.
| BORDEN, SELLECK & CO

Sele
»st Manu'f ers,

tChicago, HL

ICE & REFRIGE

Mqchines. York Pa-
tent. YORK MFPG,

RATING

EVERY USER OF MACHINERY
BHOULD LEARN

How to Use Loose Palieys.

| jyin Uszefnl information on this subject

: il I3 glven in oor ' Catalogue Ko. 55"
e sent free to any address,

4 VAN DUZEN & Tier, Clocinzat!, 0.

PEGIAL MACHINERY

For Grinding and Polishing | .

MHuaofactared by The Somersworth Machine Co.,

E. R. WWARLE, Agt..,
154 Lake Street, CHICAGO,
Write for Clrculars.

To intraduee them, wa

BIG OFFER‘ will zive Away, 1,000

Self-Operating Washing Machioes. If you want
une send us your reme, PO, and express office
atonce. The NKuitonalCo., 23 Dey St., N, ¥,

ICE-BOATS — THEIR CONSTRUCTION
apd management. With working drawlngs, defaids. and
directions in full. Four entgruv n ,showi.nfmr‘%ode of
construction. Views of the two fastest lce-aal hoate
used on the Hudson river in winter. By H. A, Horefell,
M.E. Contatned im SCIENTIFI¢ AMERICAN BUFPPLE-
MEKT, 1. The sama bumber also contains the rules and
regnlations for the formation of lce-bost clubs, the saik
ing and management of iee.hoata.  Erice 10 cents,

CALDWELIL'S SPETRAY. STEEL CONYEYOR,
=133 West Washiogion 51., Chlcago, IH.

Cehe York, Pa.
SHIELDS & BROWN
: T Mawufacturers and Sols Propristors of

S
and
B RA])Y! =

For BOILEES and STEAM PIPES
Kedurea Oondensation of Btenm.
FOR GAS AND WATER PIPHS,.
Preventa Swenting and Freszing.
The Beat Non-Conductor of Heat and Coldin the World
Send for lualzated descriptive Cirenlar, and nams Lhls paper.
143 Worth 8traety New York,
78 and 80 Lake Street, Chloago.

MODEL and g S briirnas.

XPERIMENTA] CEJones&Bro.

e R e CINGINNATI, &%
WORK SPEIﬁLT‘I‘. (Hentlon thia l:upet.)

CONCRETE.~—-BY JOHN SLATER, B.A,

—4A paper on the means to ba adopted in order to render
butldirus stable, and on the use of o0nercie as 4 mates
ria| For that purpose. Early use of concrete as a holld-
img inaterlal. Value of eoncrete. Materinla or which
concretie is corapoaed. Uement conurete. London eon-
crete, Artiticial sropes. Concrete buildings. (Contgin.
ed In SCLENTIFIC AMERICAN BUPPLEMENT, No. 33%.
Prica 10 cents. To be bhad nt thia office and from mll
newsdeglera.

COURTSHIP & MARRIAGE
Wonderful Secrets Revelationaand
Diacoveriea for Married or Single, se-
curing Health, Wealth and Happineas

toall. ThisBandsomea Bock, of 186 PAGES
niailed for 10cts, Tnion Poh, Co. Newark. N.J

PERFECT

NEWSPAPER FILE

The Fock Patent File, for

A &mrﬂng newspepem
mugumes. und pamphlets. baa besn recently improv
and price reduced. Subscribers to the SCIEXNTIFIC AM,
ERICAX and BCIXNTIFIC AMERICAX SUPPLEMENT CB
m'z,])pl pd for the low price of ¥1.50 by mail, or £1.25
oficelp?f thin paper  Heavy board sidea:

S ACIENTIFIC AMERICAN,” In gilt.

BYa g2 whe wishes to preserve the ps

‘SR  MUNN & (3

Publiaheg

OISTING

IDGERWOOD Myl

o

' I‘ Cl

BEALDEY PACKIN
OELA MM
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ENGI

AMERICAN, INC.

BALL UNIPOLAR System of Eleciric Lighting le
cheapest and best for Are or Ineandercent. For infor-
mation, guaraniess, and estitantes, address

N4 JTY ELECTILIC O

h&d adelphin.

TO THE STEEL MANUFACTUKERS
OF THE

TUNIYTED STATES OF AMERICA. .
TNITED STATES NAYY DEPARTMENT, ;
WASHINGTON, D. C., Aug. 21, 1880,

The attentlon of all atcel manufagturers of the United
States 18 hereby invited to the requirements of the Navy
Department in the way of armor-plates and heavy gon
Furgings, for the prosecution of work already authorized
by Congrees.

This advertisement invites all domestle mannfactur-
ers of steel to apecify, in competition with each cther,
upun what terms they will engage to prepare for the
production of and prodoee the forgings and armor-plate
required for modern ordnance and arimored ships; and oo
blds will be comaidered except such as engage to produce
withio the United States either all the gun-asteel or all
the armor-plate {or bothl specified in this sdvertlse-
ment; nor will any bid be accepted unless accompanied
h{ evidence satigfactary to the Department that toe
bidder iz in posgession of, or hay made actunl provisicn
for, a plant adequate for its TulAlment.

Blds are hereby invited for supplyiog thls Department
with the under-mentioned material :

About 1,310 tons of steel gun-forgings, of which about
822 tons will be for guns of aix inehas ealiber, T tons
for guns of elght inches caliber, and %12 tans for ealibars
between ten inchea und twelve inches (hoth Inclusive).

These forglngs ure to be delivered rough hored and
turned, and when in that stute the heaviest forgin
which entera'into the construction of 4 gun of each o
the desired cailbers will be about as follows:

6-in§h. his

+«OcuBst min., Phil

12 . . 2
All theze furgings must be delivered within the follow.
lnF times from the closing of & contract, viz.:

oT & inch guns, 28 within one year, and the remainder
within 13 months.

For & inch guna, within two years.

Yor 10 inch sad larger guta, within 2 rears.

Preference will be given for earlier deliveries.

Alze, about 4,500 tons of steel armaor-plates, 1o be of the
beuat material and manufacture, Shafed accurately aftar
patierns to it the form of each vesse] fur whichintended,
and af such aizes ux may be reqoired, varyiog somewhat
as fullyws:

20 feet, by 8 feet by 12 inchea thick.

17% feet by ¢ feet by 1T inchea thick.

1i% feet by 444 Teet by & inches thick.

There will alsu be thinner plates.

For {nformation concerning shapes and welghts of tha
gun totging: and armor-plates, whbat parts must be
manufagtured in sets, time of delivery of ench set, the
chemieal, physical, and ballistic tests, which the metal
must suatain in each case, and fur all other particulsrs,
apply tu the Chief of Burean of Ordance, Navy Depart-
ment, Washlngtoo, 1. C,

Each bid upon urmur—rlste mauat specifythe time with-
in whigh the bidder will engage o touke delivery; and
preference will be given to earliest proposed deliveriaa.

Proposats must be in duplicate, sesled and addressgd
to the Secretary of the Navy, Navy Department, Wash.
ingtom, 3. €., the enveloper indoraed * Propoeal for
steel gun-forgings and armor.”

They will be received at the Wavy Department until 12
o'clock M. on the 14th day of December, 1886, at which
hour the orenmg of the bids will take place.

The right ia reserved to walve defects in the form of,
and to reject any or all bids.

Ten per cent. of the coptract price will be retaiogd
from the payment for #ach article delivered, until the
contract, 43 far a8 relates to articles of that class, shall
pnave been completed.

Separate bids may be anbmitted for the gun steel and
tor the armwor, If any manuiacturer so desires; but blds
aovering both will regeive preference, other things heing

Ual
id= will be compared in twao classes,

First. Guo ¥orgings,

Second, Armor-plate.

And the total sum for which, apd the time within
which the whole of the material covered by each clasa
wlli be produced pod delivered will he nlone considered.

WILL1aM C‘.’r\ﬂ’\’lll‘l‘?ggw
—— ! 1, ary.
NOTICE, v i
NAYVY DEPARTMENT, .
WABHINGTON, November 6, 1886,

The time fixed by the foregoing advertisement, dated
Auguszt 21, 1584, for receiving propasals for steel guo«
forelngs snd armor-plates, viz.: December 10, 1885, 18 ex-
tended 10 12 0'cluck noon. March 15, 1547, Bt which hour
the ppenipg of the bids will take pluce.

WILLIAM C. WHITNEY,
Becretary of the Navy,

TIMBRER
GAINING
BMACHINE.

Speclal M
§ inery for
Work and
latest imp
-Woad {
“Machig

THE CHEAPEST AND BEST °

o
O7 PARK PLACE NEW YORK |

ENGRAVING FUOH &
EX AV

L IMUSTRATIVE aMO
W FURFISES
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Wlovertisements.

Laside Page, each innertion = = = 3. centa a llue.
Back Page, each ivseridon « « - 81.00 a line.

The above are chargea per agate lime—about eight

words per line.  Thiz notice shows the width of the line, |

and isset io agate type. Eogravings may head adver-
tisements a1 the same rate per agace ling, by measure-
ment, a8 the letter press. Advertisements must be
received at publication office Af early as Thursday morn-
inK 1o AppeAr in next iasug,

STEREOPTICONS.

Our Petroleuta Lanterns have the
finest lenses and the lamps are un-
rivaled for pewerful white light.
Choicecellection of views
colored and plain,

Send for Catalogue to

QUEEN& CO.
Alfred R. Wallace, LL.D.
For proapectue of lectures and
FOR SAI‘E
firm2 on lya ty. Canada for saleinalump. See culf
{lege 0! Phyalcinnsg and Sni%sonao’ ILL.

PHILADELPHIA, PA.
924 Chestnue Street.

The well known Engllsh Naturaliat, wl]l lecture tn the
Uplted States durlng the Winter and Sp

pitcation
must be made to his Agent, 1. 'W. Wllﬁll.lbl S,
5% Washingten Sireet, Boston, B
Btate, Conni )f and Territo: in The Family
Emergenc edlcme cnest. or wilf be glven to rellabla
and deger]lption in SCIENTIFIC AMERICANK, Nov. 0,
Address Dr. T. J, HU'TTODN,
nass

ni.ghtA A
tr and pri-
fitable busk-
Mmrlc Lanterns and Vlewu of gopu]srsub—
Cutal es on A p]iuat.lon. Part Optical, 2
alhemu‘blcal 3 Metento. Ofl Lanterns, et
L. MANARSE, 88 Madison leotlt,(ﬂlicngo- .

Srientific

American,

THOGEN PRIME
LSILEX

PAMPHLET GIVING DIRECTIONS FOR_F

’
| 4
b,
>
>
L J

mﬂﬂfﬂﬁ‘ﬂm. D _J

"_L.iNTAI“-D FELDSPAR.

I ‘IE 3! JT‘TJ.’I"(

| .

R. .S'IF‘AINS

INISHING HARD WOOD FREE TO ANY ADDRESS.

H. W. JOHNS’
ASBESTOS:
"CORDED SHEATHING.

A Fire-Proof 1oa-Ocpdncting Covartag for
HEATER AND STEAM PIPES
IN CELLARS, Bro,

H W. JOHNS MANUFACTURING COMPANY,

87 MAIDEN LANE, NEW YORK.

—CHICAGO.—°—PHILADELPHIA,—o—LONDON.—
SOLE MANUFACTURERS OF

. W. JOHNS AGBENTOS LIQUID PAINTS, ASBRSTOS ROOFING, STEAM PIPE AND BOILER
COVERINGY, ETEAM PACEING ¥ IRE& WATER PROOF SHEATHING,
PLASTIO STOVE-LINING.

&% PAMPBLET ON STYEAM.SAVIN G AND

H. W. JOHNS’
ASBESTOS:
STOVE & FURNACE CEMENT.

4 Bire and acid proot materlal fgt cementing
and repairing jointein Hestera, Fur-
Daces, 8toves, Ranges, etc.

PREPARED BEADY FOR UBE.

Exc.
FIRE-PROOF HAT!RIALS." FREE BY MAIL.

ICE HOUSE A"TD COLD ROOM. _BY R.
G. Hatfleld, With directions for constructlon. Foor
engravings. Coptained in SCIZNTIFIO _AMERICAN BUP-
FLEMENT, 38, i'rice Weents, To be]nw. at this office
and 01' all newadenlera.

PERA GLASSES Xavwee iooie:
m.mm Ouifis }’or dmaieurs,
Beck, Philadeiphia. %ﬁag it

mooameors to R, &J.
fres o Aoy address

IMAGIC LANTERNS

Aol STEREOPTICONS, all prices. ¥iswe illustratizg
frery v tor PUBLAC Exﬂ’lsmons. e,
A proftable !maine.aa '-nR pital. Also,
Lanterns  for Hom e leogue ﬂ'se.
IchaI..I..ISTER mg. 01“105“- 49 Nassau St-.N.

Bibh's celehrated Orlgina
BALTIM
N FIRE-FLACE B.'EATEBS

To Wi upper md lawer TOOME,
The

Coal Stoves In the warld,
B.C. BIBA & SON

Fgandry Office and Salerroums,
## and #1 Light Street,

BEFIJHE YOu BuY A BICYCLE

;ll A.W.GUMP, Dayion,

Ohlo. for 1llustrated Price Liat of NEW

al'ld SRCOND-HAND MACHINES. Hicyoles
)i B

red and plokaled,
ta
OUTE‘J

pai
BICYCLES; Gunasnd“ ¥
Connistlng of Violl ‘Borx,
Teacher, sent w
of Uni
tated on 1 t.o A days'
trin! before buylng.

Bmﬁ*ulssillmd 925 eacélu 08118 of Vmifl.:lﬂ‘:

ERG‘“E“T}NB M1NER£\L LAND f-\ SPEC ALTY_

OF DIAMAOND DRILLS
Fok ALLHBINLE OF

— HLCK ECRING, —

BCIENTIFIC AMERICAN  SUPPLE-

Haltlmore, Bd. MENT, gaired back number of the BOIENTIFLC
MaRaitizen BLaTk MaMHma, Banjos, Come‘t.u. '-88- #trip Low: A PLEMENT can 08 bad st this otioes

W imd for Ciroulave ait orders a ppectal % B R? MERICAN BIFP e g.um-s m oF

; ““a_mu Streen M,,‘ ve STORY.| Roamte, AuiotoBenad of newed n sl of

Gom.rmrl a.nd Lullders, Gn-hlnet)hkem u'ui
ﬂgbbers in Wond or letail,h who
vé 0 m WET, Il y
ing cutfity of these marhlnes, bi
lowar and Eave more IONEY than
b¥ any other means for doing thelr
work, Bold on trisl Tustrated

W, F. & JONN BARNES OO,
Addres 1999 Rnby §t., Bockford, I

ICE. HOUSE AND REFRIGERATOR.

I for ecnstruction, with ona

lllustrstion uf eold housze for preserving fruit from |
seaacn to season. The alr i kept dry and pure through‘
out the year at & témperuture of from 34 to . _Lon-
tained lo BCIENTIFIC AMERICAN SUPI’LI‘;ME&T‘\IO 116.
la-l&clgm centa. To be had st this office and of all news.

BES,
BRASEM
Mepilon this paper.

INTEHMTIONJ\L INSTITUTE FOR
ique Carbonic_Gas.

BBUNLER, 857 B ¥, New York,

OPYIN(J PAD —~HOW TO MAKE

ing. Practical directions

:%nand also the anilineink

ade; wow to Apply the written

o take o gles nf the letter.

1#1C AMERICY N SUPPLEMENT, No.

cents. Forsale a this office and by all
all parts of the counisy.

- wWhaM. A. BEARRIE,
Prevideoee, 1L LoiPurk B.) Six mioate walk West fromatakion.
riginal and (kuly Bufider of the
HARRIS-CORLISS ENCINE
Witk Harrie' Pat. Improvementa, from 10 to 1,000 H. 13
Send for copy Enginaer's and Steam User's

Manuat. By J.W, Hiti, M.E. Prica |, 28,
MEWION THIS FAPEX-

4]
SrETTRRASS

OF THR

Scientific American
The Most Popnln?:ll:nlil;es Paper tn the World,

Munibers 0 Year,

This widely cimnlmed and splendidly 1llustmted
paper Is publiehed weekly. Every oumber contaips slx-
teen pages of uaelul Information and & large number of
originsl ensmvinss of new ioventions and diacoveries,
Tepr Engi ing Worka, Steam Muchiner¥
New Inventione, Novelties Lo Mechanics, Manutuctures,
Chemleiry, Klectricity Telegmphy, Photography, Archl-
tectare, Agriculture, Horticulture, Natural 1Tistory, ete.

All Classes of Iienders find in the SCIENTIFIC
AMERIOAN & Popular resument the best sclentific 1B~

To avold tiopesition, ses that

¥1 John S, New Yorh. 13

JENKINS BROS.,

A FA.IR OFFER

1f you will put s JENK INS BROS. VALVE obp the worst place you can find, where Yon
cannot keep ether Valves tight.atd if 1t is Dot Perfectlytigyt or doeanot hold Steam, Oils Acids,
orotherflulda ionfer than any othar Valve, 0D may returb it. and your money will be réfonded

valves are stamped ** Jenk Ins Bros.”

Se. Kourth St., Phita, 79 Kithy Ht., Boston,

Warted 54000 Baw yers and

s A Wb Lumberm ea to ungus their bA w s
!nll addreas for 8 copy ot Kmerron'a ¥~ Book

A of SAWR. Wearerst to Introduce NaTon- A
AL (‘Aq for beating and tempering Naws

with wenderful effect upon fmpreving thenrw
wQurlny and uuktmm. enabliog us to reduce

(-] EVIERSO!\, SMITH & CO. (Tad.), 8

Beaver Falls, Pa.

AQ,U'A. PURA

BY NATURE'E PROCESEES

Torbid Water Made Glean.

213:::1‘-{31 Rllsnentlm‘;
ble Ele-

-i emie=oln
ments removed.

Hard Water Made Soft.
Cities, Towna, Mills, Hotela,
and Private Hougen S
plieﬂ and Reaults /
Guaran -
Beale Inm ‘ll.llzrlé,. 7

Twao per cent, a2,
Annual pWawr e,
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SUPPLIES FROM
EYDRANT PRESSURE
the cheapest power known,
Iovaluable for biowing
Organs, runbing

e, Fisiy, ook

L
Lathen, Em!j
iaws, Grindstones, Coffee
{illa, & e Muachines,
i‘eed Cuatters,

I Elevators. ete, It
needa 'litzle TOOm, ho Hring
[J fual, nghes, repairs, en.
glneer. xplosinn or delny
no extyn insurance, no coal
bitls, Ia nolseless, neat,
compact, steady ; will work
at- any présaurs ot water
T E TU above 15 1b.; at 40 b, pres-
A R aumha.a-i-home power. and
capacity op to hocse

power., Prices from $5to !-‘IIJ Send for clrenlar to
THE BACKUS WATER MOTOH CO., Newark, N, J.

YELOCITY OF IOE BOATS, A COLLEC.

tion of interesting ietters tothe editor of the BOIrRNTIPIC
AMERICAN on the question of the sﬁecd of 1ce boata, de.
monstrating how and why it i3 that these craft sail
fuster thon the wind which propels them. Ilustrated
with 10 explangtory diggrams. Contained in SCTENTIFIA
AMERICAN SUUEPLEMENT, No. 214, Price 10 cents, Ta
be had at this office and from al} newsdealers,

[V}
Brint

urnin,

,—-...a- 1\01‘!(}!-‘ to Uzers of Steam Pomps,
We have received followmg letter jn
regard to one of our N T {B16)

Bteam Jet an% elevar.ing 116 lnch pipe

of water more

L'ANEY Mlcn F 1883,

“¥AN DUZEN. & TIPT, cinuinnau,o 3
* Money could nbt buy the Jat of us

nnlese another ecould be had. I wonld

not glve your No. £ L7 fora §700 pump,
equal distance to rajae

“ M. A, Litehtigld, Supt Mich. tlate Co.*?

We make Ten Sizes of these P 5

Capacities 100 to 20,000 gallons

purpise

wanted and send fo '
YAN DUZEN &r, T l"‘I‘uChlci:mmi 0.

Address JOHN A. ROEBRLING '8 50N3, Manufactur-
ers, ‘I'renton, N. J., or 117 Liberty Btreet, New York.

Wheels gnd Ropé for conveyiog p»gwer loug distancea.
Eend for circular.

AMERICAN, INC.

to 1tinEn adtractive form. avoldiog as much as
poeshle abstruse terms. To every intelilgent mind.,
this jonrnal afords a constant supply of instructlve
reading. Tt e promotive of knowledge and progress ln
every oommunity where it circulates,

Terms of Sobecription.—0ne copy of the SCIEN-
TTFIC AMERIDAN Will be sent £ér one year—52 numbera—
postage prepaid, to any subacriber in the United States
or Canada, on recelpt of three dollnrs by the pub-
lishara; alx wmonthe, $£.50; three montha, $1.00,

Clubs.~—0ne exirn copy of the BCIEXTIFIC AMERT-
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