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A STRONG ROOM FOR VALUABLES.

It has been said that, no matter how much ingenuity is ex-
ercised by honest men in devising means for the protection of
their valuables, there is an equal amount of inventive ge-
nius to be found among rogues, devoted to discovering ways
for overcoming apparently the safest of safeguards. We
have seen some burglars’ implements, which haveé been cap-
tured by the police of this city, which show not merely skilled
but highly skilled workmanship, certainly indicating that
the maker might have gained
large wages had he seen fit
to earn his livelihood honest-
ly. Besides manual ability,
burglars, in many instances,
have been proved to possess
thorough scientific knowledge
in the use of explosives and
of the electric current ;so that,
all things being considered,
safe makers of the present
day find themselges met by
weapons of offense, which
compel them constantly to
search for new ways of
strengthening their defensive
structures.

One of the largest safes
that has ever been construct-
ed, and one than which proba-
bly no stronger exists, is a
banker’s security room recent-
ly built by Messrs. Hobbs,
Hart, & Co., the celebrated
lock makers of London, the
head of the firm being Mr. A.
C. Hobbs, of Hartford, Conn.
We give an engraving of it,
extracted from the Engineer.

The dimensions of the room
are 12 feet in hight, 14 feet
wide, and 74 feet deep, em-
bodying 476 feet of planed sur-
face. It is constructed of six-
ty-two divisions, all of which
are most accurately fitted, up-
wards of 32,000 holes having
been used. The engraving
shows the door open. The ex-
terior decorations of the room
are very effective, the design
being a modification of that
made for the jewel room con-
structed by the firm for Her
Majesty’s special use at Wind-
sor Castle. There are 456 feet
of molding, forming the pa-
nels and supporting the tur-
reted cornice overhanging the
top. It will be seen from our
illustration that there are no
external indications of any of
the sixty-two divisions.

The construction of this
room is briefly as follows:
First, there is an elaborate
base or false bottom formed
of plates five eighths of an
thickness, on which are placed
girders to support the room,
forming thereby a chamber
underneath the safe, designed
to prevent the room from be-
ing tunneled into. The recent robberies in Baltimore in
1872, and in Russia in 1874, make such means absolutely in
dispensable for perfect security. The whole of this chamber
is inclosed by doors, etc., and steps are formed leading to
the bottom of the strong room, providing easy access into
the interior. As the floor of the room stands some distance
above its base, there is an arrangement of steps running on
wheels, which can be drawn out opposite the door, rendering
the entrance to the room perfectly easy and convenient.
Standing in front of the door we find a series of locks, each
having different keys to be retained by independent officers,
thus providing against the risk of any single individual hav-
ing access to the room without the presence of the others.
Robberies having been effected abroad by drilling the outer
plates of safes and strong room doors for the purpose of
screwing in steel plugs, after filling the loeks with gunpow-
der, to meet such mode of attack the locks are filled with
solid interior packing and with a movable disk, which en-
tirely precludes all access to the interior of the lock. Hence

these locks cannot be affected by any explosive, except such
as would blow the entire structure to pieces, and bury the
experimenter among the ruins. These locks differ from all
others in having a series of holding points, all of which must
be destroyed before the safe can be broken into, instead of
one point only, as is usually the case. As no strong room,
safe, or lock can be regarded as continuously secure, unless
the possessor of the key has the means, independently of
its manufacturers, of making such alterations in it as will
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BANKER'S STRONG ROOM.

virtually make an entirely new combination of the lock, the
firm have invented a lock and key which render the possessor
independent of any workman, as he can at any moment
change the combination of this key on every change of ser-
vants, or on any suspicion that a duplicate key has been made,
from the original or from & wax impression.

The door as well as the body of the room is formed ofiron
and steel welded together. The weight of the door alone is
nearly two tuns. By means of equivalents for hinges—
namely, 24 inches pin centers—the working of the door, not-
withstanding its weight, is perfectly under control. It is
held to the room by & series of clutch bolts, passing through
interlacing projections into corresponding recesses in the
frame, maintained in position by wedge bolts, thus rendering
it mechanically imposgible to wrench the door by means of
levers, wedges, or screw jacks. The exterior plates forming
the body of the room are made of § of an inch wrought
iron Staffordshire plates, attached to whick are defences of

high and low carbonized welded steel and iron, to prevent
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drilling without previously softening the plates and main-
taining them in a softened condition. Steel and iron in
such a combination cannot be easily broken in pieces, as
would be the case with slabs of steel only. The various
means that have hitherto been adopted against such violence
in this and other countries have been slabs of cast iron, inter-
laced with a network of iron bars to strengthen the cast
metal, first patented by Newton in 1858, by Lilly in 1856, and
improved on by the introduction of spiegleisen by Herring in
1864. The plan of security
adopted in the strong room of
Messrs. Hobbs, Hart & Co.,
first employed by them in 1857,
unquestionably surpasses all
hitherto devised means of de-
fence against skilled violence.
The sixty-two sections of the
room are connected by outside
and inside angle iron 5x5x ¢
of an inch thick, and 6x6x 1
inch thick ; while that forming
the door is made of angle iron
9x6x1 inch thick, attached
to the plates by means of riv-
ets and screws of the thick-
ness of the iron, varying from
13 inches to 2 inches apart.
Beyond the outer body there
is an inner chamber 1} inches
between it and the fireproofing,
the object of which is to cut
off the heat-transmitting pow-
erof themetals. By a system
peculiar to the firm, the vari-
ous materials forming the fire-
proofing are kept separate,
thereby preventing any chem-
ical action, either on the metal
or on each other, while tke
outer body plates are arranged
vertically, the burglar-resist-
ing appliances are placed hori-
zontally, and the fire.resisting
chambers in opposite direc-
tions; thus all the joints are
overlapped and crosswebbed.
In this room a series of safes
of great strength will be
placed, thus providing against
any possible attacks of skilled
burglars or dishonest work-
men. Viewing the strong
room as a whole, it is a marvel
of ingenuity and mechanical
skill, The weight is nearly 35
tuns, and the price $12,500, de-
livered on board ship.

Power ot Gunpowder.

M. De Saint Robert, in an
article from his pen in ZLa
Revue Scientifigue, gives the
following calculation of the
efficiency of a rifled cannon,
the diameter of the bore of
which ig 3 inches, the shell of
which weighs about 83 lbs.,
and the firing charge of which
is 13 1bs. It may thus be es-
timated: Experiment has
shown that the velocity of the
shell when it leaves the mouth
of the cannon is about 1,300 feet per second. The hight
from which the projectile would have to fall to acquire this
velocity is 26,800 feet. Consequently the work actually done
by the powder is equal to 219,000 foot pounds. On the other
hand, Bunson and Schischkoff have found by direct experi-
ment that the heat evolved by the combustion of 22 1bs. of
gunpowder is equal to 619-5 calories. Hence the heat evolved
by the above charge of 13 1bs. of powder is equal to 3407
calories. The mechanical work corresponding to this amount
of heat is 1,050,000 foot pounds. Comparing this, which is
the possible mechanical work, with the actual work done on
the projectile as given ubove, the ratio is 0 208 for the effec-
tiveness of the carnon, that is to say, about 21 per cent

THE INDUCED CURRENT.—*‘ It appeared as if the current,
on its first rush through the primary wire, sought a purchase
in the secondary one, and, by a kind of kick, impelled back-
ward through the latter an electric wave, which subsided as
soon &8 the primary current was fully established.”—Tyndall.
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SURFACE ADHESION,

The adhesion of surfaces is of much greater importance
and of more general application, in the economy of Nature
and in the production of & multitude of phenomena, than
appears at first sight. It produces not only the friction be-
tween solids in contact (without which it would be very dif-
ficult, if not impossible, to attain any stability) but also the
retention of liquids against the surface of solids, without
which we would be unable to moisten or lubricate effectively
any solid surface. This surface adhesion between a liquid
and a solid of course increases with the increase of the sur-
face of the solid, and the most direct illustration of tbis is
the fact that, while, for instance, solid stones sink rapidly
in water, when crushed they sink much more slowly, and
this exactly in proportion as they are more finely divided:
thus, while the stones in a river will sink even when the cur-
rent is swift, the coarse sand will be carried along, and not
sink unless the current is slow; while the very finest sand,
notwithstanding it consists of the very same material as the
stones, will not be deposited at all except where the water is
at perfect rest. Hence the coarseness or fineness of the
gravel in a river bottom depends on the speed of the cur-
rent. The most striking illustration of this property is
found in the process of elutriation, practised by chemists.
It consists in grinding insoluble products with a little water
to a thin paste, and then suddenly diffusing the pastethrough
a large quantity of water in a deep vessel, from which, af-
ter the subsidence of the coarser portion, which at once takes
place, the supernatant liquid is poured into another vessel
and allowed to deposit the next fine parts held in suspension.
After a time, say 15 or 20 minutes, it is again decanted, and
the appsrently clear water left to settle for several days,
when a small quantity of the very finest impalpable powder
is obtained. 1In the preparation of emery and other polish
ing powders of numerous grades of fineness, several vessels
are employed ; and the muddy liquid, first left to settle a
short time, ispoured in the second, left to settle a little
longer, then poured in the third, and so on. The powder of
this hard substance, last deposited, is in so minutea state of
division as to possess very great value as a polishing agent.

Adhesion also exists between gases and the surfaces of
liguids or solids, and is the origin of many phenomena, the
sole cuuse of which must be looked for in this adhesion.
If, for instance, there were no adhesion between the air and
the surface of water, there would be no friction between
them ; and the wind would move freely over the surface of

the ocean, and would be unable to raise waves. The preof
of this is that, if we cover the surface of water with a film
of a lighter liquid, like oil, having less adhesion to air, thus
having friction less than that of water with air, the winds
will glide over it without raising waves: hence the well
known quieting influence of oil on the surface of water agi-
tated by the boisterous winds; and use of this property has
occasionally been made with good effect when oil was on
hand. It isthe same adhesion of air to solids which causes
the dust to be raised by wind, notwithstanding that the par-
ticles of dust are much heavier than the air.

But the most important example of this force of surface
adhesion is the power of the air to hold up fine particles of
water in the form of clouds. To explain this apparently
wonderful support of water in the atmosphere, so great a
man as De Saussure had recourse to the absurd hypothesis
that the water particles of which clouds and fogs consist
were small hollow, vesicular spheres, like microscopic soap
bubbles, with a vacuum inside, and therefore specifically
lighter than the air. And microcopists even went so far as
to investigate the vapor of hot water, to see if the ascending
globular particles were hollow inside. ~Some of them even
asserted that they found this to be so; but every one experi-
enced in microscopic observations knows that it is next to
impossible to decideif a very iransparent globular object is
hollow or solid, especially if it moves in the field of the in-
strutfient,as is the case with the particles of ascending vapors.
In the light of our knowledge of adhesion, such an hypothe-
sis is utterly unnecessary and uncalled for. We know that
the dust of heavy solids, even of the metals, is carried by
the air, as is proved by the mieroscopic observations of the
dust collected from the roofs of the houses in any large city ;
why, then, cannot dust of water be carried upward, and re-
muin suspended? If any one doubt the existence of such
water dust, let him observe the spray of the Fallsof Niag-
ara, or other large falls, and see how jt ascends. It is nothing
but water ground to dust by the tremendous fall; and when
the atmosphere is not dry enough to absorb it and make it

5 | disappear, it will rise to elevations of hundreds and thou-

sands of feet, and form real clouds, which will float away
with theothers. The size of these particles determines the
hight to which they will ascend ; the finer will form the up-
per clouds, the coarser the low, floating fogs. Dr. Angus
Smith recently recorded a fog which he observed in Iceland,
of which the particlés were larger than he ever saw before.
It rolled low over the ground like a dust, and microscopic
observation convinced him that the particles were not hollow
but solid, and he found the diameter to be ;l part of an
inch. He also refers in his account to the absurdity of the
vacuum hollow sphere theory, which only shows that the
greatest inventor is liable to invent erroneous theories.

HOW SOME MOUNTAIN GAPS HAVE BEEN FORMED,

Every one who has visited the Delaware Water Gap,or as-
cended the Susquehanna from Harrisburg,or passed through
the cut where the Potomac has pierced the Blue Ridge at
Harper’s Ferry, or hasseen indeed any one of the numerous
gaps made by seaward-flowing rivers through the long
mountain ridges which flank the Alleghanies, must have
been struck by the question how a comparatively small
stream could overcome so formidable an obstruction.

Evidently the river could not have taken advantage of a
natural cleft or fissure through the mountain dam, for the
strata correspond on the opposing sides of the gap, and the
river flows over an unbroken stratum under-running the
broken strata of the banks, The gap as plainly denotes a
section cut out of the mountain as a notch in a stick does the
removal of the wood. The disconnected edges of the strata
tell precisely the same story as the severed lines of aunual
growth on the sides of a wood chopper’s cut: the connecting
portions of wood and stone have been removed. The ques-
tionis: How?

The first and most natural supposition would be that the
valley, back of the dam, had originally been filled, forming a
lake whose outlet was over the ridge above the present river
channel: and that, as the outlet was lowered by the wearing
down of the obstruciion, the lake was drained until the en-
tire valley was laid bare.

This supposition is negatived by the plain fact that it
would be impossible to fill the valley to the hight of the
ridge at the point of the gap. Before the water could reach
that level it would find an outlet elsewhere, where the na-
tural elevation of the dam was less. An excellent illustra-
tion occurs a few miles above Harrisburg, where the Susque-
hanna crosses a flexure of the mountain ridge, cutting twice
through the mountains within a few miles, when apparently
it might easily have avoided the obstruction by going a few
miles around.

Another supposition is that originally the river ran at a
level corresponding with the top of the ridge, and that the
present valley through which it runs is the result of erosion:
while the river was slowly wearing through the hard moun-
tain strata, the softer earth of the surrounding country was
washed away through its sinking channel, leaving the more
unyielding rocks in mountain ridges. From this point of
view, the river is to be regarded not merely as the cleaver of
the mountain barrier but as the creator of it, by reducing the
level of the adjacent land.

Hitherto this supposition has been the most plausible and
the most generally accepted. But another and perhaps truer
explanation is suggested in Professor Powell’s ¢ Exploration
of the Cafions of the Colorado.”

Asgour Atlantic rivers cut through the Alleghany ridges,
so the Green River, the chief head stream of the Colorado,
pierces the Uinta Mountains, flowing through a series of

cafions compared with which our eastern watergaps are in
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significant. As in the case of the Susquehanna,above noted,
the river bursts through the opposing mountains when ap -
pareatly it might have found an easier passage by going
round them. Why did it choose the harder course ?
meessor Powell’s answer is that it had the right of way.

It was running there before the mountains were formed
and simply removed the obstruction as fast as it rose in the
way.

The contraction of the earth causes the strata near the
surface to wrinkle or fold, and such a fold was started
athwart the course of the stream now known as Green River.
‘“Had the fold been suddenly formed,it would have been an
obstruction sufficient to turn the water into a new course, to
the east, beyond the extension of the wrinkle: but the emer-
gence of the fold above the general surface of the country
was little if any faster than the progress of the corrosion of
the channel. We may say, then, that the river did not cut
its way down through the mountains, from a hight of many
thousand feet above its present site ; but having an elevation,
differing but little perhaps from what it now has, as the
fold was lifted, it cleared away the obstruction by cutting a
cafion, and the walls were thus elevated on either side. The
river preserved its level, but the mountains were lifted up,
a3 the saw revolves on a fixed point as the log through which
it cuts is moved along. The river was the saw which cut
the mountains in two.”

The gigantic nature of this aqueous saw cut can be faintly
estimated from the circumstance that the mountain log or
fold had a diameter of fifty miles,while the depth of the cut,
that is, the elevation of the fold above the present level of
the river, was over tweuty-four thousand feet. But a frac-
tion of this enormous uplift of rock remains. As the rocks
were lifted, rains fell upon them and gathered into streams,
and the wash of the rains and the corrosion of the rivers cut
the fold down almost as fast as it rose, so that the present
altitude of the Uintas marks only the difference hetween
the elevation and the denudation. The mountains were not
thrust up as peaks, but a great block was slowly lifted, and
from this the mountains were carved by the clouds—patient
artists, who take what time may be necessary for their
work.”

THE WOODBURY PLANER WAR.,

The manufacturers and users of the woodworking ma-
chinery on which the Woodbury Planer Patent Company are
endeavoring to collect royalties, on the ground of an alleged
infringement, will doubtless learn with gratification that at
length the claims of the Woodbury people have been fairly
brought before a United States Court. It will be remembered
that a motion was granted some time ago in Washington, re-
quiring the claimants to show cause why their patent should
not be set aside on the ground of fraud. The time to appear
was fixed for June 28, but an extension was granted until
the middle of October; and from that period, it appears, still
further time has been obtained, so that there is no immediate
prospect of the matter being judicially determined frem these
proceedings. A suit has, however, been commenced by the
Woodbury Company against Messrs. Stearns & Sons, large
lumber dealers in Boston ; and as this firm is resolute in re-
fusing any compromise whatever, the cause at issue will in
due process be reached.

Meanwhile the Woodbury Company seem to be resorting
to all kinds of efforts to secure their tax. They have com-
promised with several users by giving licenses of a face value
of $100 for $20 per wachine; and one of their agents (or
rather an individual named Allen,who claims io be guch, and
who has been endeavoring to frighten royalties out of small
manufacturers in Massachusetts by representing himself as a
United States Marshal, and acting otherwise fraudulently)
has been locked up on criminal charges.

From 1,000 to 1,200 manufacturers and users of machines
are now allied against the Woodbury monopoly, and the in-
tention is to devote all possible energy to the breaking down
of the claims of the latter by vigorously contesting the mat-
ter in the United States Court. The whele affair from be-
ginning to end needs the searching scrutiny of a judicial ex-
aminstion. It began with Woodbury attempting to get a
patent for a device which the courts had long previously de-
cided to be an infringement on a prior patented invention.
The Patent Office rejected his application in 1852, and there-
upon woodworking people throughout the country adopted
the pressure bar (intrinsically a most useful attachment) and
used it, undisturbed, for eighteen years. In July, 1870, an
act of Congress was passed, contzining the following clause:

“ That when an application for a patent has been rejected or
withdrawn prior to the passage of this act, the applicant shallhave
six months from the date of such passage to renew hig application

or to file a new one ; and if he omit to do ecither, his application
shall be held to have been abandoned.”

As a necessary consequence hundreds of old cases were re-
vamped, including Woodbury’s; but his application wag
again rejected. In January, 1873, another application met
another rejection, and then, on April 26 of the same year,
the Patent Office turned a complete somersault and declared
all its previous decisions to be untenable and a tissue of
blunders, and allowed the patent. The Commissioner, al-
though the case was not in legitimate course before him,pre-
viously ordered that it be decided on its merits, without re-
ference to abandonment, and gave instructions that no inter-
ference should be declared under the rule; and thereuponthe
patent was issued three days after its allowance, and two
weeks ahead of the usual time.

When the act of Congress, containing the above quoted
clauge, wag passed, we questioned its wisdom, and expressed
the belief that it was framed more with a view to benefit
some special case than to meet public exigencies. Certainly

the facts relating to this Woodbury job point to the affirma
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tion of thatbelief. The unusual action of the (‘lommissioner
we also stated at the time to be well calculated to create a
suspicion of partiality, and not at all likely to impress inven-
tors with the idea that the Patent Office was perfectly fair in
its dealings. Mr. Leggett, however, in a recent letter to the
Northwestern Lumberman, gives explanation of his course in
the matter, and states that he felt bound to order the grant of
the patent from the fact that the courts had decided that the
public use of an invention, between the time of first applica-
tion and that of the grantof a patent, if without the consent or
allowance of the applicant, could not be construed as a public
use in such sense as to prevent the grant of a patent. Re-
garding the merits of the present controversy, and especially
in relation to the validity of the patent, the ex-Commissioner
unreservedly speaks his mind as follows:

¢“I knew that the doctrine as laid down by the Court would grant
the patent; yet I just as well knew that the patent ought not to be
granted, and I believed that it would not be valid if granted. I
have never believed from that time to this that the patent could
stand a thorough litigation. I believe, if properly placed before
any court of competent jurisdiction, they will declare it to be in-
valid. Iso expressed myself upon it openly and frequently before
the patent issued, upon its issue, and on every occasion I have

had to do so ever since. I believe the whole thing to bea fraud up-
on the publie.”

To review the long array of arguments bearing upon the
validity of the patent would require more space thanis at
our present commwand. It is enough to hope that everything
relating to the case will be thoroughly ventilated during the
approaching trial. If a broad flood of light can be shed into
the inner history of the circumstances attending the passage
of the act of Congress, and of the descents made by the
Woodbury psople upon the manufacturers who, for a score
and over of years, have undisturbedly used the pressure bar,
we have little doubt but that the public will be treated to a
most interesting record of jobbiny and rapacity.

EXPANSION AND CONTRACTION BY MOISTURE,

The effect of water or moisture on certain porous mate-
rials varies, under slightly different circumstances, so as to
be apparently inconsistent. The general effect is to cause
an increase in size, as the water is absorbed in the pores by
capillarity, which causes them to enlarge, the watery atoms
acting as so many wedges, forcibly driven in, causing a
general expansion of the body: a sponge is the type of this
kind of expansion, as, its structure being similar in all di-
rections, the effects are also alike all round.

A piece of wood presents other conditions. The fibers are
directly connected, and this connection is longitudinal, while
the pores are between the fibers transversely. When, there-
fore, the pores absorb water, its particles do not enter be-
tween the longitudinal connections, but between the trans-
verse ones, and the result is a transverse expansion or
swelling, while the length will not perceptibly increase.
This swelling by moisture and the subsequent shrinkage by
drying are always in a transverse direction, and are familiar
and well understood.

Paper, whether made from wood or any other fiber, will,
by the influence of moisture, expand in all its dimensions, if
the fibers lay in all directions. Such is the case with the
hand-made paper, once in universal use, but now only known
in the form of some drawing and writing papers; butin the
machine-made paper, especially if made from long fibers, such
as those of jute, the fibers lay more or less in the direction in
which the paper moved on the machine by which it was
made. This fact is easily ascertained by trying to tear it,
as it will tear much more easily longitudinally with the
fibers than transversely across them. Such paper will ex-
pand by moisture less longitudinally than transversely; and
if a paper hygrometer be made, for estimating the amount of
atmospheric moisture by the elongation of a strip, the little
instrument will be much more sensitive if the strip be cut
transversely to the direction of the fibers than if “it is cut
longitudinally, or parallel to this direction. "These condi-
tions are still more obvicus with wood, and hygrometers
have been made of long strips of very porous wood, glued
together end to end, but all cut transversely to the board.
Very sensitive instruments have been constructed in this
way. A long human hair has been used for the same pur-
pose. It elongates by moisture; and when one end is fixed,
and the other end wound around the axis of a hand moving
over a dial, the slight elongation may be magnified, and a
tolerably reliable instrument obtained, the credit of the in-
vention of which belongs to De Saussure. If a hemp or flax
rope, in which the fibers are not twisted, but lay all parallel
and longitudinally, could be made, it would increase by
moisture in thickness, and not at all or very little in length.
All ropes, however, are held together by twisting the fibers,
giving the whole the form of a long screw; and then the
effect of expansion in thickness by moisture influences in
a peculiar way the length, it thickens the strands, and,
although it has the effect of tightening the twists, as if the
rope were more tightly twisted, it shortens the length; and
the shortening by moisture or water varies directly with the
degree to which the rope was twisted in making. This
effect is very perceptible in clothes lines, which will become
quite taut when wet, so much so, indeed, as often to extract
the hooks to which they are attached, or pull the poles out
of plumb. One of the most striking instances of this kind
which we ever witnessed was with a bell rope in a light-
house on the coast of France, nearly 300 feet high, with a
first class revolving Fresnel light on top. The attendants
were signaled by means of a bell at the top, pulled by
a twisted hempen cord suspended inside the tower; and this
cord became a perfect hygrometer. On dry days it hung
down to about three or four feet from the ground; while on
moist days the end was six feet from the earth. and on very
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wet days even more, so that it had to be elongated in order
to be always within reach.

The practical applications of these properties are, besides
the use of hygroscopic substances for hygrometers, the in-
sertion of dry wooden wedges in grooves made in stone in
quarries, by wetting which they swell and detach the stones;
this is largely employed in the millstone quarries in France.
The swelling, untwisting, and shortening of ropes by water
is often made use of to produce a strong traction for a short
distance. As a most remarkable example of this kind, it is re-
corded that, in the reign of Pope Sixtus, the Fifth, a colossal
obelisk, which had been brought from Egypt,was beingerected
in Rome; it was ordered that, during the difficult and critical
operation of raising it, a profound silence should be observed
by the spectators, so as not to interfere with the commands
of Zapaglia, the engineer and architect, who had made
all the calculations for the machinery required, so as to se-
cure the success of the enterprise. When the obelisk was
raised, however, he found that he had not sufficiently taken
into consideration the stretching of the ropesby the enormous
weight; he saw that the obelisk was lifted about half an
inch less than the hight of the pedestal on which it had to
stand. Fortunately, at this critical moment, he remembered
the effect of water on ropes, and his voice was heard, in the
universal silence, ordering the ropes to be wetted. This was
at once done, and in a minute the obelisk was raised, by the
contraction of the ropes, to the right hight, and successfully
placed on the pedestal.

MAN A8 AN AUTOMATON.

A little more than a year ago Professor Huxley startled
the world with his famous paper on ¢ Animals as Automa-
ta.” In that paper, this lucid writer and bold thinker
used the word automaton in much the same sense as we use
the adjective automatic, namely, to describe something
which acts involuntarily, and not, as Webster defines it, ‘‘a
self-moving machine, or one which has its driving power
within itself.” Professor Huxley meant to say that the
movements of animals were directly caused by external im-
pressions, independently of any exercise of will power; in
other words, they were machines, upon which certain causes
produced certain effects. We are not yet ready to acknowl-
edge ourselves as automata or machines (and really the two
words mean the same thing), even if so great a philosopher
as Huxley should tell us we were.

The differences between a man and a machine are numer-
In the variety of work performed, man surpasses any
engine that he has yet devised, although many of his ma-
chines surpass in perfection their builder. Where great ac-
curacy, great delicacy, or great strength are requisite, the
machine outstrips the man; and yet so simple a motion as
that of walking has been but poorly imitated by ma-
chinery.

The superiority of & man to a machine is shown by his
ability to devise and construct machines; it is, in fact, the
superiority of mind to matter. But between the machine
which can do nothing but what it was expressly built for
and the intelligent thinker and inventor who planned the
machine, there are all the intermediate stages represented by
different members of the human family, There are men of
little brains and much muscle, men of big brains and less
muscle; men who plod along, year after year, in the paths
which their fathers trod, and men who put all their heavy
work on muscles of steel and of leather. The proportion of
wide-awake, thinking men todull routine plodders in differ-
ent countries or sections of country is easily determined by
the relative number of patents taken out in that country;
and measured Ly this standard, the United States contains
the least proportion of automata.

But there is a word to De said in favor of automata or
man machines. Even now, toward the close of this nine-
teenth century, there remain many kinds of labor which can-
not be done by machinery. There is also a large number of
men, and women too (for the fair sex are not to be excluded
in this classification), required to tend the machines, feed
them, prepare work for them, and fill up the gaps in their
work. For someof these positions there are required skill,
thoughtful care, presence of mind, nerve, and' ingenuity.
Yet the more nearly all our motions resemble those of a ma-
chine, the greater isthe amount of work we can doina
given time, and the less the fatigue. Asthe movements be-
come automatic and regular, removed apparently from the
control of the will, they become more rapid and easier.
Why has division of labor accomplished so much? Chiefly
because a man whose sole work it is to do one particular
thing not only comes to do it better, but learns to do it with
the least expenditure of time and the least exertion of brain
and muscle; in fact he works very much like a machine.
The compositor’s hand travels the same road every time as it
goes from the case to the stick; the bricklayer always seizes
his brick with the same hand, and makes no unnecessary mo-
tions in conveying to its place, in preparing its mortar-lined
couch, or tapping it home; the shoemaker whose sole labor
isnailing on heels goes through the few simple motions au-
tomatically, no more stopping to think which tool is next re-
quired or where he is to look for his nails than an old wo-
man when knitting thinks about the stitch, or an ordinary
person thinks what muscles he is to call into play when he
is walking. Does a rapid penman ever stop to recal the
shape of a letter, or do his words and thoughts flow autom-
atically from his finger ends? The fingers of an experienced
player find the keys of his piano as a compositor finds his
type boxes, or the hand knitter her needles and yarn, auto-
matically.

Habit is anether term often employed to designate what
we do automatically, but habit applies alike to mind and
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muscle. A man accustomed to smoke or drink does not do
these things without thinking about them; habit only
causes and strengthens the desire. On the other hand a man
who habitually swears, like a woman who bites her finger
nails, does it unconsciously, and hence automatically. It is
acknowledged to be a good thing to possess good habits, and
not merely be free from bad ones: so it is equally desirable
fora man employed in any specialty to acquire the simplest
and best way of doing his work; this way selected, let him
adhere to it perseveringly until it becomes automatic. Let
the habit become fixed, and he will find his speed increase
and theexertiondiminish. To accomplish this desirable end,
it iz, however, absolutely necessary that no superfluous
movement be made. In feedinga small hand printing press,
where each card must be laid on separately. if the cards be
piled in such a manner as to involve turning each one over or
around, the speed is reduced atleast 10 per cent. Every mo-
tion, however slight, which must be repeited 50 to 100 times
per minute is time-robbing. The writer who crosses hist’s
and dots his i’s cannot write so fast as he who does not.
Theman who spells bought, through, received, etc., in tueir
simpler forms bo’t, thro’, and rec’d, saves a large percent-
age of time; and if all the silent and useless letters were
omitted, the most hasty scribblers could find time to write
distinctly. As that system of shortband which has the few-
est strokes consistent with legibility receives the preference,
so that language which uses the fewest and shortest words
to express an idea perspicuously deservesto become the uni-
versal language of the commercial world.

‘“Practice makes perfect”” is a good old proverb and a true
one; but what is the use of perfection in bad methods? The
max who always carried a stone in one end of the bag to bal-
ance his grist may have arrived at perfection in the selec-
tion of a suitable stone; but what gain was that? First use
your brains in devising the shortest and quickest methods,
then by practice learn to do them automatically, and you
have a maximum of speed with a minimum of labor.

AMERICAN INVENTIONS RE-DISCOVERED IN EUROPE.

It is no unfrequent thing for us to meet, in the columns of
European papers, notices published with all the flourish pe-
culiar to the first announcements of strikingly novel ideas,
concerning old American inventions, long known and used
here. Here are two examples in point: ‘“A French black-
smith has devised a perforated plate,put in rotation Ly clock-
work,and intended to be placed behind the lock of a safe. The
consequence is that the safe cannot be opened except at cer-
tain times during business hours, when there is no danger of
any robber intruding into the offices.” This is from a late
number of Nature, one of the keenest of English scientific
weeklies. A chronometer lock was patented in this country
by John Y. Savage in 1847, and has for years been in use
here upon safes in banks, government treasuries, and busi
ness houses. The French blacksmith and Nature’s item are
twenty-eight years behind the age.

The second paragraph begins as follows: ‘< Of all the ex
traordinary discoveries which have been announced of late,
Germany sends us the most surprising.” After which, the
English Textile Manufacturer proceeds to describe wool made
from liquid furnace slag by blowing through it a steam or air
jet. This is not a German discovery. It was invented by Mr.
John Player, deceased, and patented here by Amelia Player,

of Philadelphia, Pa , his administrator, May 31, 1870. De-
scriptions of beautiful examples of this curious product have
heretofore been published in our paper.

SCIENTIFIC AND PRAETICAL INFORMATION,

10 FIX PAPER ON DRAWING BOARDS.

Take a sheet of drawing paper and damp it on the back
side with a wet sponge and clean water. While the paper is
expanding, take a spoonful of wheat flour, mix with a little
cold water, and make it a moderately thick paste; spread the
paste round the edge of the drawing paper one inch wide
with a feather, then turn the drawing paper over and press
the edges down on the board. After this take four straight
pieces of deal wood, 4 inch by 2} inches wide; place them
on the edge of the drawing paper, and put a large book or
heavy weight on each coruer to make the paper adhere firm-
ly to the.board. In about an hour’s iime the paper will be
straight and'even, and quite ready for executing a drawing.
‘When the drawing is finished, take a sharp knife and raise
one corner of the paper, then take a scale, run it round the
edges, and the paper will come off easily. 'I'urn it over and
take the dry paste off with a knife, and all will be perfectly
clean, and no paper will be wasted.

A MICROSCOPIC BI-CENTENNIAL.

The city of Delft, Holland, hasrecently celebrated the bi-
centennial anniversary of the discovery of microscopic in-
fusoria by Antony Van Leeuwenhoek. Public memorial ser-
vices were held, a monument unveiled, a banquet partaken
of, and the discoverer’s instruments displayed. It is some-
thing new to witness people of all classes in a city taking
part in an enthusiastic celebration of a discovery made two
hundred years ago, and regarding which the average indi-
vidual knows so little.

Fast HORSEBACK RIDING.—At a fair at Waco, Texas,
lately, a horseman rode for a wager sixty miles in two hours
and fifty-five minutes, using relays of ordinary Texas horses
to the number of forty-two. Hislast mile was made in two
minutes and seven seconds, and his time for the sixty miles
was five minutes better than the best time ever recorded in
this method of racing.

FARADAY established the fact that gases are but the vaporg

of liquids possessing a very low boiling point,
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A NEW PROPELLER.

The peculiar mechanism of the dorsal fin of the pipe fish
(syngnathus) and sea horse (kippocampus), which is also
known to be present in the electric eel (gymmnotus), has been
referred to by more than one naturalist. I'he action is akind
of wave, commencing at the front end and continued through
its whole length, continually repeated, so as to form a kind
of screw propeller.

It is not difficult to imitate artificially this undulatory fin
of the abovementioned fish. A series of rods hinged near
their middle on a single axis will evidently represent at one
end any movements given to them at the other. Therefore,

Fig. 1.

if they are made to come in contact at one extremity with
the side of a screw which is placed perpendicularly to their
direction, and at the same time is provided with projecting
disks at right angles to its axis, one between every two rods,
to keep them in place, the opposite tips will form an undula-
ting curve, just in the same way that the ivory balls, in the
eccentric apparatus so frequently employed by lecturers on
experimental physics, are made to represent the undulations
of the atoms of the luminiferous ether in the production of

Fig. 2.

light, Like this apparatus, also, if the screw be made to ro-
tate, an undulation will travel aloug the rods, which is ex-
actly similar to that observed in the fin of the sea horse.
Sucu a piece of machinery, driven by clockwork, ought,
theoretically, to propel a boat if properly placed. Mr. C.
Becker, says Nature, of the firm of Messrs. Elliott & Co.,
has constructed such a boat, (seen sideways in Fig. 1, and
from beiow in Fig. 8). Its speed is slow, as is that of the
fish; in the former case this is accounted for by the fact that
the machinery is, in this particular instance, perhaps a litile
too heavy, at the same time that the friction developed in its
action is very considerable. In the artificial fin there are just
three complete undulations with eight rods in each semi-un-
dulation, forty-eight in all. Between the rods the membra-
nous portion of the fish’s fin is represented by oiled silk. The
rods and the other portions of the driving gear are so ar-
ranged that the former project, with their undulating ends
and the oiled silk, in the middle of the boat, along the line of
the keel. They form what may be termed a median ventral
fin. The undulations are very complete, the curves being
true semicircles.

LUBRICATING DEVICE FOR SEWING AND OTHER
LIGHT MACHINES,

The article in ordinary use for applying oil to machinery
is the pressure or spurt oil can. For the machine shop,
where dirt and oil seem to be matters of no moment, this
apparatus serves an excellent purpose; but for sewing ma-
chines, and light machinery in general, the use of it is open
to many objections

Besides the trouble of pouring o1l from a bottle into the
can, the delivery of oil from the spurt cans is very uncer-
tain. You put the point of the tube against the part of the
machinery requiring oil, and give a gentle pressure with
your thumb on the bottom, and nothing comes. You press
again a little harder, with the same result. Then, if you
are cnly an average specimen of humanity, you get provoked
and give a squeeze which nearly collapses the cup, and a
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small deluge of oil flows out and over not only the bearing,
but it gently trickles down on the work or one’s clothes, and
it takes a woman with an angelic temper not to say some-
thing a trifie hasty. Then, when you put your oil can down,
the surplus oil flows down the outside of the tube over the
cup, and slowly meanders around the table, ready to soil the
next thing it comes in contact with;and you can set it down
as a rule that, when one introduces a spurt oil can into the
house, he ought also to bring a gallon of benzine with which
to antidote it.

With the little device illustrated herewith, it is claimed
that all this is avoided. The cork, or stopper, and rod are
made to fit the oil bottle, just as it is received from the deal-
er, and it is always ready for use. To operate it, removethe
rod by means of the little knob attached to the stopper. The
latter comes out with its groove full of oil. Touch the point
of the rod to the parts requiring lubrication, and the oil flows
as long as necessary. Remove the point at just the right
moment to leave the exact quantity needed. The rod is re-
turned to the bottle, the cork pressed in, and the bottle is
safe from spilling from a chance overturn; and the hands,
work, and table are clean, and no oil is lost or wasted.

As evidence of the value of this little invention, the in-
ventor estimates that a sewing machine company, using 100,-
000 oil cans, would save $4,000 or more per annumbyadopt-
ing this device. Few persons, he thinks, after trying the in-

-vention on their sewing machine, jig saw, lathe, or other

Hght machinery, would willingly go back to the old can.

Patented September 28, 1875. For further information ad-
dress the inventor, Mr. G. A. Sawyer, care Trump Brothers,
Wilmington, Del.

A NEW PATENT FILE.
We illustrate in the annexed engravings a new method of

Fig. 1.

cutting files, through which, it is
claimed, the tool is caused to par-
take of the advantages of both the
single cut and the cross-cut file.
The invention, which will be readi-
ly understood from the illustrations,
consists in forming, on the surface
of a file of the usual shape, a num-
ber of sections, A, Fig. 1, of cross-
cut teeth alternated with a similar
number of sections, B, of single-
cut teeth. Also, at the point of
intersection between each cross-cut
and single-cut division, and for the
purpose of meeting the require-
ments of coarse filing, a groove, C,
is made, shown in section in Fig.
2, which is parallel with the edges
of the various divisions and has a
depth and width greater than those
of any of the other cuts. The ob-
ject of these diagonal grooves is to
cellect the particles of metal abra-
ded and to prevent the same from
being wedged into the teeth, in this
way obviating the scratching, by
these minute fragments, of the ma-
terial worked upon.

The inventor submits to us se-
veral excellent testimonials from
machinists and others who have
practically tested the tool with sa-
tisfactory results. He informs us
that it allows of the surface of
either metal or wood being cutaway
with greater rapidity than is possi-
ble with a single-cut file, and at the
same time it produces & smoother
surface than the cross-cut file, in
this manner, as stated in the be-

Fig. 2.

ginning, combining the advantages of both kinds of tool.
It appears to be an efficient and useful invention, and to pos-
sess qualities of durability superior to those of files of the
ordinary pattern.

Patented September 7, 1875, by Messrs. C. F., Carr and 8.
8. Wilcox. For further information relative to sale of rights,
etc., address the last mentioned inventor at Lisle, Broome
county, N.Y.

THE PROPOSED REFRIGERATOR STEAMER.

It may be safely predicted thatthe timeis not very fardis-
tant when vessels carrying perishable cargoes, of fruit, meat,
and other articles of food, will make constant and regular
voyages between the tropics and the colder temperate re-
gions. The use of refrigerator cars in transporting the fruit
and vegetable productions of California to the Atlantic sea-
board, and more recently the export of a quantity of Ameri-
can peaches to England, by steamer, during the latter part
of last summer, may be considered in the light of successful
experiments leading to the more important results of a steady
commerce, and this more especially in view of the rapidly
advancing progress in refrigerating machinery.

We lately alluded to the Tellier refrigerating apparatus,
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air blast which passes around large plates cooled by the ex-
panded vapor of methylated spirit. By the aid of this in-

vention, it is believed that cargoes of fruit, etc., may be car-

ried over very long vovages even in the warmest weather,

and it is now proposed practically to test this assumption.

From late French journals we learn that the inventor has

chartered a steamer of 900 tuns, which he has named the

Frigorific, and which he intends to load with perishable ma
Fig. 1.

terial in Franée, and dispatch to La Plata, in South America.
'The first part of the test will consist, of course, in determin-
ing whether the outward cargo will keep over the voyage.
If so, the contents of the ship will be disposed of and her
hold filled with fresh beef, which will be transported to
France. This transportation of beef has been the object of
projectors of schemes for cooling vessels for a long time past,
for the reason that, if success can be obtained, an immense

Fig. 2.

tradeis at once possible. In Texas, on the pampas of South
America, and in Australia, thousands of cattle are slaugh-
tered simply for their hides, the bodies being left totally un-
utilized. It has of course occurred to many that to carry
this enormous quantity of meat, to be bought for almost
nothing, to European markets where butchers’ rates are high,
and especially to great cities where to the poor fresh meat

Fig. 3.
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is a luxury sparingly to be indulged in, would ke both pro
fitable to a high degree, and at the same time a measure of
philanthropy. Hencethe repeated attempts, thus far fail-
ures, which have been made to use ice as a means of pre-
serving cargoes of dead cattle.

If, as appeared to be the case when we examined the Tel-

'lier apparatus, it-is possible to maintain a temperature of 32°

in which a low degree of temperature is transmitted to an iFa.h. at 80 small an expense as was indicated, there is no-
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thing now apparent, either in point of efficiency or in cost’
to prevent the success of the inventor’s experiment. His
mode of stowing the meat is illustrated in the annexed en-
gravings, the object sought being of course to give a free
circulation of the icy draft about every piece. For loading
and unloading, it is proposed to use a scow, as shown in Fig.
1, in which the meat is packed after being taken from the
ship, and so transported by canal, inland or to the wharves.
The scow is fitted with a refrigerating machine and arranged
somewhat similarly to the ship, as will be seen by comparing
the two sections given. The mode of stowing the quarters
will be understood from Figs. 2 and 3, of which Fig. 2 is a
thwartship, and Fig. 3 a fore-and-aft, view of the hold. The
meat is laid in regular lines upon a light framework in such
a manner as to be securely held, and at the same time to take
up but little room. The pipes, C and b, in Fig. 2, are respec-
tively the inlet and outlet pipes for the cold blast.

The Frigorific, we learn, will shortly sail from France; and
as the inventor has invited several members of the French
Academy of Sciences to make the voyage in her, carrying
with them any articles the possibilities of the preservation
of which it is especially desired to test, it is probable that
the experiment will be conducted under very close scientific
investigation, and that a valuable report will be made.

FLASKS FOR LIQU]TD CARBONIC ACID.
In our article on carbonic acid gas as a
motor, published recently, we neglected to

Two of the largest war engines are represented in the an-
nexed engraving, for which we are indebted to La Nature.
The onager, Fig. 1, consists of a wooden lever, A, which at
its lowest end is inserted in a bundle of tightly twisted cords.
These last are fixed on a massive frame, and there submit-
ted to extreme torsion, so as to store up in them a powerful
reacting force. By the aid of a windlass, the lever, A, is
drawn back, thus still further twisting the cords, and the
leveris secured in this position by the rope, C, passing over a
hook, B. A sling, F, is suspended from the extremity of the
lever, and carries the stone bullet. By means of a stop, the
catch, B, is freed, when the lever flies forward with great force,
bringing up against the cushion placed to receive its impact.
The movement is so rapid that the eye cannot follow it, and
the projectile is hurled toa distance, varying from 415 to 515
feet, according to weight. The velocity of the ball is low and
its flight can easily be seen. The diameter varies from 31
to 5°8 inches. It issupposed that these missiles were thrown
from the onager at very near range, and that they were
also used to drop or roll down upon attacking parties from
the summits of fortresses or palisades.

The balista, represented in Fig. 2, is amuch more formida-
ble weapon, since it is a huge crossbow mounted on a frame,
which often was supported on wheels so as to be convenient-
iy moved from place to place. For the bow is substituted

two short arms, M and N, passed through bundles of twisted

state specifically that the apparatus de-

scribed was the invention of Mr. W. N. Hill,

chemist of the U. 8. Torpedo Station, at

Newport, R. L, although the fact was clear

from the context. We hasten to rectify this
inadvertence, and at the same time take oc-
casion to add an engraving of the flasks re-

ferred to in our article as those in which the
liquid carbonic acid is stored, after it is
produced by the machinery at the rate, as
we are informed, of 55 pounds per hour (con-
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tinuous working).
—_——————
The Highest Signal in the World.

A new surveying signal has lately been

erected on the summit of Mount Shasta,Cal.,

by the Coast Survey Department. The sig-

nal is a hollow cylinder of galvanized iron,
twelve feet high and two and a half feet in

diameter, surrounded by a cone of nickel

plated copper, with concave sides, three feet

high and three feet in diameter at the base;

174

and its altitude is, according to the observa-

tions taken by the members of the Coast Sur-

vey, 14,402 feet. The nickel plating of the signalis a bril-
liant reflector, and will, from 6 to 9 A. M., and from 3 to 7
P. L, reflect the sunlight in such a manner that the reflec-
tion can be seen from the valleys and the mountains from
which the summit of the mountain is visible. It is believed
that it can be used for observations at a distance of one hun-
dred miles, and possibly further.

ANCIENT WAR ENGINES,

At thetime when Napoleon III. was writing his life of
Julius Cesar, he caused to be constructed, at the Museum of
8t. Germain in Paris, a set of models of the weapons of war
employed by the ancient Romans. These models (which
were built, with the greatest care, according to the descrip-
tions of Latin authors and after the representations in bas-
relief on Trajan’s Column), having served the purpose of the
Emperor, remained objects of little interest until recently,

FLASK FOR LIQUID CARBONIC ACID.

cords, O and P, similarto the arrangement in the onager. As
the string of the balista cannot be pulled back by hand, this
is done by catching it over the wooden piece, R, which last
is then drawn back by the windlass. When a sufficient ten-
gion is obtained, the cord isfastened on acatch,and an arrow
is placed in front of it in a suitable groove. By freeing the
catch, the string flies forward, throwing out the projectile,
which is of the form marked 1 and 2 in the engraving, and
made of tough wood and iron The length of the missile is
41 feet and weight from 2} ozs. to 131bs. Therange varied,
with the weight, from 690 to 480 feet.

At the upper portion of Fig. 1 are sketched the various
types of defensive fortification used during the period when
the above described weapons were in vogue. These consist-
ed in walls flanked by salient towers. The Romans knew
of but three varieties of fortress: the castrum, which includ-

ed not only regular camps but any walled place; the castel-
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A New Reagent for Gold.

Sergius Kern says: ¢ Studying the action of sulphocya-
nates on some double salts of gold, I have found a remarka-
ably delicate test for gold; experiments prove that even less
than (loo of a grainof gold may be easily detected by
using my reagent.

The gold is first separated from foreign metals, and next
converted by means of sodium chloride into sodio-gold chlo-
ride; the solution is then concentrated by evaporation. In
order to detect gold, an aqueous solution of potassium sul-
phocyanide is used, containing for one part of the salts about
15 to 20 parts of water. About 92 grains of this solution are
poured into a test tube, and some drops of the concentrated
solution, obtained by treating the sample as described above,
are added. If gold is present, a red orange turbidity is im-
mediately obtained, which soon falls in the form of a precipi-
tate; on gently heating the contents of the test tube, the pre-
cipitate dissolves and the solution turns colorless.

The reagent is so delicate that one drop of a solution of
sodio-gold chloride (15 grains of the salt dissolved in 600
grains water) gives a very clear reaction.

This reaction showed the existence of very interesting
double sulpho-cyanides of gold.”—Chemical News.

A New Electric Machine.

The apparatus, by 8. C. Tisley, consists essentially of an elec-
tro-magnet with shoes, forming a groove in
which a Siemensarmature is made to revolve:
this is much the same as the original machines
made by Siemens and Wheatstone, but the dif-
ference occurs in the break or commutator;
here there are two springs or rubbers employed
in taking the current off frem the commutator.
The commutator consists of three rings; one
of these rings is complete for three quarters of
the circle, the other quarter being cut away;
another ring is cut away three quarters, leav-
ing the one quarter; and in between these two
rings is a third ring, insulated and connected
with the insulated end of the wire wound
round the armature;on this center ring are
projecting pieces, one a quarter of a circle and
the other three quarters, so arranged as to
complete the two outer circles. The rubber
spring which comes into contact with the quar-
ter of the middlecircleis connected with the
electro-magnet of the machine, and the arma
ture is so arranged that at the time of contact
the best magnetizing current is displayed. The
other spring rubber is in connection with the
wire on the armature during the other three
quarters of its revolution; and this is connec-
ted with any external piece of apparatus required to be
worked

By this arrangement, the alternate currents being utilized,
they are all in the same direction ; and by the length of con-
tact the whole of the current is obtained in the best condition
for heating wires, decomposing water, giving an electric
light, and other usual experiments.

At present a model machine has been constructed on this
principle, the armature of which measures 5 inches long by
2 inches in diameter, on which is wound about 50 feet of
cotton-covered copper wire, No. 16 B. W. G. The magnet
has about 300 feet of covered copper wire, No. 14 B. W, G. :
the whole instrument, without the driving gear, weighs 26
Ibs.: with this apparatus 8 inches of platinum wire, of
0+005 inch diameter, can be made red hot, water is rapidly de-
composed, etc.

The armature is constructed specially to prevent the ac

THE ONAGER.

when, under the direction of M. Maitre, Director of the Mu-
seum, a series of experiments were conducted upon them in or-
der to determine their power. The results obtained are of his-
torical importance, since they enable us to form a good idea
of the means of attack on which the armies, which dominated
Europe eighteen hundred years ago, relied.

ROMAN WAR ENGINES.

THE BALISTA

Jum, which is analogous to the baronial castle of the middle | cumulation of heat to which every class of dynamo-magneto-
ages; and the burgs, which were similar tobut less important | electric machine isliable. Itismade in two halves, a groove

than the castella.

of zigzag form being cast in each half; so that, when the two
are screwed together, a continuous channel is maintained

To FILL holes in burrstones, use melted alum mixed with | through the bearings for a current of cold water to pass dur-

burrstone pulverized to the size of grains of sand.
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ing the whole time the machine is at work.
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The Relation of Patents to the Various Industries.

We gave recently a resumé of a portion of Mr. J. A. Whit-
ney’s excellent address on the above topic. We continue our
extracts below,commending them to the reader as of especial
interest as showing the rise, progress,and profits of several of
the most important American inventions:

¢ One of the most beneficent effects of the patent law is that,
afterit has caused a greatinvention to be made,it does not stop
there, but leads to the production of many improvements
upon it, the scope and value of the original invention being
thus coutinually enlarged. It was so in a remarkable degree
with the sewing machine; forthis great invention owes nine
tenths of its usefulness to scores of supplementary inventions
that would never have been made if the patent laws had
ceased with the fabrication of the first machines. Among
these is the tuck creaser, a simple device patented fifteen
years ago by Henry W. Fuller. The, invention consisted in
creasing or marking the cloth in lines parallel with the line
of sewing, simultaneously with the operation of the needle,
so that the making of one seam provided a guide, perfectly
parallel with it, either for folding the fabric or for making
the next seam. During the life of the patent fifty thousand
of these creasers went into use in manufacturing establish-
ments alone. The creasers were found on an average to last
a year, or, to keep on the safe side, two hundred days of
actual use. Each creaser would do three hundred yards of
tucking per day, and this quantity was often doubled. A
fair day’s work without the creaser was one hundred yards;
making the entire work done by one creaser in a year sixty
thousand yards, worth three cents per yard, or a total of
eighteen hundred dollars. The cost of the labor, including

“use of the sewing machine in which it was used, did not ex-
ceed four hundred dollars, leaving a net profit of fourteen
hundred dollars. But as one third of this amount would be
obtained by thg same expense of labor, we must deduct this
proportion, leaving a net profit from each creaser of $933.33,
and showing that,in manufacturing establishments alone, in
the short period of fourteen years, there was a saving of
human labor—a saving in the work of tired fingers and
weary eyes—of forty-six million, six hundred and fifty
thousand dollars. But this was not all. One million, two
hundred of the creasers were sold to families during the same
time, and whatever economy resulted fromthis greater nnm-
ber must be added to the public benefit conferred by the in-
vention. While the cost of materials, etc., remained the
same, this invention reduced the price of the finished article
from four cents a yard to two cents. And there was the
ruffle, patented by George B. Arnold, and known in the
market as the ‘magic ruffle.” This was a new article, and
the patentee devised a new way of producing it. His in-
vention shortened the labor of making such articles twenty
fold, and provided a ruffle more uniform and better in quality
than had previously been made by hand. In its manufac-
ture only three operators were required to do the work of
fifty, so that, with twenty dollars’ worthof material, ruffles
could be made, ready for market, at a cost of twenty-three
dollars that otherwise would cost seventy. These inven-
tions were worth to the public two millions of dollars a year.
The patents during fourteen years brought in to the owners
$49,976.93, as proved from their accounts, to which must be
added $15,000 received from their foreign patents.

“The gimlet.pointed screw invented by Thomas J. Sloan has
made the old variety as obsoleteas the hammers of the neo-
lithic age. This inventor secured a number of patents for
machinery for making the screws, and the value of these ad-
junctive patents is illustrated by one of them, granted in
1851.. This particular apparatus was simply for taking off
the slight burr left by the saw used in’ cuttingthe nick or
groove in the head of the screw. The production of wood
screws at that date was ten thousand gross per day. Two
hundred and eighty-eight of these machines were in use in
the works of the Eagle Screw Company in Providence, R. I.,
and in fourteen years—the term of patents at that time—the
invention effected a saving of ninety-seven thousand dollars.
The double hand stamps for canceling stamps and post-
marking letters by the same strokeof one hand, patented six-
teen years ago, saved the government in 1866 the salaries of
two hundred and fifty-four clerks at from $700 to $900 each,
or more than two hundred thousand dollars per annum. A
slight modification in the manner of joining wrought and
castiron in the manufacture of railings, patented the same
year, saved one fourth of the usual expense of repairs, and
during the term of the patent saved seventy thousand dol-
Jars to the public by the comparative freedom from corrosion
and breakage. The subject matter of Aikenand Felthousen’s
patent of twenty-four years ago was the first machine to sew
tubular goods, such as shirt sleeves, boot legs, etc., and in
1865 it was estimated that fifty thousand sewing machines,
embracing one or the other of the features of this improve-
ment were in use. No other sewing machine would do the
work. One of these machines would save the labor of eight
hands, and the invention added ten dollars to the value of
any machine to which it was applied. The curved rest which
formed one element of the invention was stated by sworn
experts to save the comwmunity fifty thousand dollars a year
in the manufacture of bootsalone. But let me turn again to
patents,the results of which have reached all over the world.

‘ We cau all recall the time, not many years ago, when me-
tallic or fixed ammunition was used in fire arms to only a
limited extent; whereas, not only for army bat for all other
fire arms, it is now universally used. It was impossible to
manufacture such cartridges, either of good quality orcheap
enough to permit their use, until Ethan Allen’s patent of
1860 disclosed a method which produced a revolution in fire
arms throughout the civilized world. And how much did
Allen receive during the term of fourteen years? He made,

in royalties and from the sale of a machine, thirteen thou-
sand one hundred dollars. He also made a manufacturer’s
profit of forty cents a thousand on sixty seven millions of
the cartridges sold, not to the Government,but to the general
trade,which waslittle enough in all conscience when we con-
sider the importance of the invention.

“Perhapsa greaterbenefit was conferred upon the coun-
try and upon mankind through the patents upon which
the manufacture of American Brussels and pile carpet-
ing has been founded. Erastus Bigelow secured his first
patent in 1837, and subsequently obtained many others,
that of 1847 embracing the features that made the machine
an absolute success in weaving carpet by the power loom.
Bigelow had made, up to the year 1861, $136,912.74 from
these inventions. The history of Eli Whitney’s cotton gin
or Jethro Wood’s iron plow show that it was the promise
held out by the patent laws thatled these men,through mani-
fold trials, the one to open the way of this country to su-
premacy in the growth of the staple fiber of the world, the
other to realize in sober fact the fairy tale of Scandinavian
mythology, which told how a metal share added tenfold to
the produce of the earth, Agriculture owes more than any
other industry to the fostering spirit of the patent laws. And
as the yield of the harvest begins with the turning of the
furrow, perhaps the steel plow is the best illustration I can
ule imthis connection. It was patented in 1864 by Francis
F. Smith.

“Smith commenced business in Ohio, thirty-three years ago,
ag a blacksmith, and started his own shop in 1843. He
sought to make improvements as early as 1850,and made two
steel plows of sheet steel, by hand, in 1856. In 1859 he
made numerous experimentsin tempering sheet steel plows,
but could not save more than one in three. In 1859 he was
laid up by sickness, and learned by reading that steel could
be cast to shape, but could get no satisfaction by enquiry un-
til brought,by correspondence,into relations with the Collins
Steel Company of Connecticut.

““The first cast steel plow was made and tried at Collinsville
in July, 1860. Smith ‘‘gave all his time, energies, and
thought tothe development of this plow” up to the seven-
teenth day of April, 1874. The number made and sold by
the Collins Company was eighty thousand five hundred and
sixty-nine. Smith, up to January 1, 1874, over and above
money expended,but without allowing anything for his labor
during these years, received about $55,000. The Cellins
Compvany invested not less than two hundred and fifty thou-
sand dollars in the manufacture and introduction of these
plows; and the plows could not have been made at a
price low enough to come within the reach of the farmer,
neither could they have been infroduced when made, with-
out thislarge capital to pave the way. Cast iron plows are
too soft to wear well in sand and grit; they will not scour in
soft prairie or bottom lands. Plows made of sheet steel had
been tried and been practically abandoned. Sheet steel plows
are of flat plates; they do not have the greatest thickness at
points of greatest wear; the plates tend to constantly renew
their former flat form. The parts cannot be made uniform,
cannot be readily duplicated or repaired, and will not admit
of high temper and hardness; for tempering and hardening
warp, and twist or crack, and spoil the sheet. All these
defects are obviated in the cast steel plow. The worth to
the farmer in increased durability, aside from scouring, es-
timated by sworn experts at five dollars per plow over and
above common plows, after making allowance for difference
in the prices at which they were sold—80,50C plows, with
an increased value of five dollars each—is upwards of four
hundred thousand dollars gained by the farmers of the West,
while the inventor made less than one seventh of this
amount.

‘‘But a greater than the steel plow was McCormiclk’s reaper ;
for his reel and divider made grain-harvesting a success. In
the extension of these patents it was shown by sworn evi-
dence that,in those districts of the West where reapers were
introduced, the increase in the production of grain was one
hundred per cent; for thelabor of thoseregions could not
harvest by the old methods more than one half of what the
soil was capable of yielding.. The work of sewing is one
half easier than that of reaping; so that, if all was sown that
could be, one half of the crop would have had torot on the
ground. On an average each machine cut, during each year
of its lifetime of ten years, two hundred acres, or a total of
two thousand acres. Hence it was that each machine saved
to the user, in labor alone, at least five hundred dollars, be-
sides paying its original cost; and in this way, up to 1859,
the saving of labor to the public amounted to thirty-six mil-
lions six hundred thousand dollars. The gain to the public
in the increase of the grain crop, due to the invention, to the
same date, was one hundred millions of dollars. McCor-
mick’s patents were dated 1834, 1845, and 1847; but up to
the year 1859 he had devoted twenty-seven years to his im-
provements. During this time he paid out one million,eight
hundred and sixty-five thousand, two hundred and seventy-
eight dollars. Hisreceipts, exclusive of bad debts and costs
of collection, were $2,527,698, leaving him a clear profit of
$662,414. This included both manufacturer’s profits and
royalties. But thedevicesthat would cut the upright hollow
stalks of grain were unsatisfactory when applied to cutting
the more slender and fibrous stems and the yielding leaves of
grass; and the sicklebar, playing through slots in the guard
fingers closed at both ends, clogged so that no successful
machine for cutting grass was made before Eliakim R.
Forbush, in 1849, patented his guard finger with the open
slot. Thisenabled theknives to clean themselves, and effec-
tually avoided clogging. This was applied to various ma-
chines that needed nothing more to fit them for cutting grass.
The inventor was modest enough to estimate the value of
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this improvement at two dollars for each macbine, although
1o machine that would successfully cut fine grass had ever
been used before. Twelve years ago the number of mowing
machines sold in one season was twenty-five thousand, or a
gainto the farming community from this device of fifty thou-
sand dollars annually. Forbush was unfortunate ; and while
the public was making this, he delived, during the original
term of his patent, just twenty-five dollars and ninety cents
per annum.

‘‘After machines had been made to reap,and other machines
had been made to mow, it still remained to provide a ma-
chine that would do both. There were numerous attempts
to do this before John H. Manny’s patent of 1851, but none
had succeeded. Before this two distinct machines were re-
quired for the two kinds of work, at a cost of from $235 to
$270, or an average of $250 for the two. Manny sold a ma-
chine, equally efficient for both kinds of work, for $135,sav-
ing $115 to the purchaser of each of his machines. There
were made and sold urder this patent of 1851 sixty thousand
machines, saving to the farmers in fourteen years, in this
matter of first cost alone, six million nine hundred thousand
dollars. But this is not all. Manny made the cutter bars of
his machine so readily acjustable that they could be raised
or lowered to cut lodged grain the lcdged grain being picked
up by the bar, cut, and saved. The loss from lodging has
been frequently estimated at several bushels per acre; but at
only half a bushel per acre, at eighty cents to the bushel, a
machine cutting ten acres a day, the saving amounts to four
dollars a day for every day a machine is used. Assuming
each machine to be used only twelve days each year,the saving
amounts to forty-eight dollars for each machine per annum.
These machines,with usual wear and tear, were found to last
eight years—a shorter time than McCormick’s, because they
mowed as well as reaped. Eight times forty-eight dollars
is $384, and the sixty thousand machines saved in lodged
grain alone $23,040,000. Add to this the saving in first cost
of machines, and Manny’s inventions saved to the agricul-
tural community in fourteen years within a fraction of thirty
millions of dollars. Manny secured no less than thirteen
patents, from which he made altogether a trifle more than
$283,000, including his profits as a manufacturer,or less than
one per cent of what the farmers had gained from them dur-
ing the same time. But Manny’s profits, like those of every
other inventor, ceased when his patents expired. But the
public, with these, as with all other inventions, has their
benefits for all time; and the same rule holds good for small
inventions. In 1861 Nathan Brand patented a machine for
making hoes by rolling instead of forging the plates. This
reduced the cost from twelve to nine dollars a dozen; and
there are one hundred thousand dozen hoes made and sold
apnually in the United States. Brand made from it, over
and above the expense of his experiments, three thousand six
hundred dollars.

«®
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A Silver Bath from Ditch Water.

““ All our formule tell us touse pure water in making up
our silver solutions. I was led into a discussion, a short
time since, with a brother photographer on this one point of
our manipulation, and it finally led to a small wager that I
could not make a bath with such water as he might furnish,
the first plate exposed in the bath to give a good negative.

“The water came; it was evidently such as he had dipped
up from some hog puddle—muddy, greasy, and in every way
filthy ; and from this stuff I was to make a half gallon of
silver bath which would work from the start. I commenced
my labors, and had one week to finish the undertaking.
First, I let the mud gettle in the bucket in which I received
the water, skimming off the green mass and the grease which
floated on the surface. After leaving it a few hours to set-
tle, I carefully decanted the liquid into a tall glass candy jar,
and found I had about one gallon of stagnant water, anything
but inviting for the purposes intended. I let it stand over
night, and, for a result, had about half an inch of settlings
in the bottom of the jar. Iagain decanted intoanother clean
jar the liquid from the mud, and I had a little less than three
quarts of water. Inow added half an ounce of nitrate of
silver, which turned the liquid brown before it was half dis-
solved. I placed the jar in the sun for one day, and in an
hour it was black as ink; by next morning it showed signs
of clearing up, and I again decanted the clear solution. I
filtered it carefully, and made my bath by adding nitrate of
silver sufficient to bring it up to forty grains strength, add-
ing one and a half grains of iodide potassium for each ounce
of silver used, shaking thoroughly. I put the bath in the
sun, and left it for two days, when the solution was perfect-
ly clear. I filtered through prepared cotton, and finally
added chemically pure nitric acid until blue litmus paper
turned slightly red. Placing the solution in my bath tub, I
coated a plate with collodion, and left it in the bath over
night. The result was that the first plate dipped in the bath
and exposed in the camera gave a fine negative.”—F. J. K.,
in Western Photographic News.

A Captive Gorilla.

The rather curious discovery has been made of a living
gorillaamong the apes in the Zodlogical Gardens of Dresden.
The animal was purchased while quite young as a chimpan-
zee and an unhealthy one at that. As it became older, its
development attracted general attention, and finally Dr.
Schweinfurth, the African traveler, after examination, pro-
nounced it a genuine gorilla. It is the first of the species
that has been kept alive in captivity; and as it now appears
to be doing well, there is a probability that it will reach ma-
turity, and thus enable zoSlogists to make important studies
regarding itsnow little knownhabits and characteristice
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Useful Recipes for the Shop, the Xousehold,

and the Farm.

The grindstone is a self-sharpening tool ; and after having
been turned in one direction for some time (if a hard stone),
the motion should be reversed. Sand of the right grit ap-
plied occasionally to a hard stone will improve it.

To remove rust from small hollow castings, dip in dilute
sulphuric acid (1 part commercial acid to 10 of water).
Wash in hot lime water and dry in a tumbler in dry sawdust.

To remove chuck cement from lathe work, warm the ob-
ject over a spirit lamp and tap lightly with a stiff brush: the
wax will adhere to the latter. If in a Lurry, a few seconds’
boiling in alcohol will remove the remainder of the wax.

Exhaust steam should never be discharged into a brick
chimney. It is liable to disintegrate the mortar and thus to
render the entire structure unstable.

A mortar celebrated for its durability is composed of well
slaked lime mingled with finely sifted sand. To this is
added one quarter as much fine*unslaked lime as there has
been sand used. While it is being mixed,the mass heats,and
the mortar should then be immediately used. The substance
is waterproof and becomes excessively hard.

Salmon skin makes a leather of about the thickness of dog-
skin and as tough as wash leather. The scale marks leave
a neat pattern.

I'ne tinest glass enamels are generally prepared by fusing
(at a high temperature) silica, oxide of tin,and oxide of lead,
and spreading the mixture over a sheet of copper, of gold,or
of platinum. A much more economical and as efficient a com
pound consists of arsenic 30 parts by weight; saltpeter 30
parts; silica 90 parts; litharge 250 parts. This is spread on
plates of glass of the required shape and size, care being
talen, however, that the kind of glass employed be not less
fusible than the enamel. Enameled gears thus prepared
may be drawn or written upon as readily as paper, and in
less than one minute the writing may be rendered indelible
by simply heating the plate in a small open furnace or muffle.

Hydraulic cement mixed with oil is recommended as &
paint for concrete brick walls. The same is a good water-
proof paint for roofs and walls of cisterns.

The French (St. Gobain) glass,used for lighthouses,is com-
posed of silicic acid 721 parts: soda, 12'2 parts: lime,
157 parts; alumina and oxide of iron, traces. Birmingham
glass is made of French sand 5 cwts.: carbonate of soda,1 cwt.,
3 quarters, 7 1bs.: Time 2 quarters, 7 1bs.: nitrate of soda,
1 quarter: arsenious acid, 3 1bs. Tho best qualities of this
glass are at present produced in the Siemens furnace.

The following are good colored glazings for potter’s use;
White. Massicot 4 parts: tin ashes 2 parts: fragments of
crystal glass 8 parts: sea salt 1 part. Melt in earthenware
vessels, when the liquid flux may be nsed. Yellow: Equal
parts of massicot, red lead, and sulphuret of antimony. Cal-
cine the mixture and reduce it again to powder; add then
pure sand 2 parts and salt § part. Melt the whole. Green:
Sand, 2 parts: massicot, 3 parts: salt 1 part, and copper
scales according to the shade to be produced. The mixture
is melted as directed above. Violet: Massicot 1 part; sand,
3 parts: smalt 1 part: black oxide of manganese % part. Blue:
white sand and massicot, equal parts: blue smalt 4 part.
Black: Black oxide of manganese, 2 parts: smalt 1 part:
burned quartz 13 parts: massicot 24 parts. Brown: Frag-
ments of green bottle glass, 1 part: manganese 1 part: lead
glass 2 parts.

It bas been observed ‘that old charcoal burns more ener-
getically than recent, because the former has absorbed oxy-
gen from the air, a circumstance which has been practicaliy
utilized with advantage in refining crude iron.

New linen may be embroidered more easily by rubbing it
over with fine white soap. It prevents the threads from
cracking.

The Southern States Agricultural and Industrial
Exposition.

The attention of the reader is directed to the announce-
ment of the Southern States Agricultural and Industrial Ex-
position, which appears on our advertising pages. This fair
opens in New Orleans on February 26, 1876, and continues
for ten days. Competition for very attractive premiums is
asked from all parts of the United States, Mexico, and Cen-
tral America, and special prizes are to be awarded for strict-
ly southern products.

The industries of the south are now rapidly advancing,
and that section of the country now offers a valuable field for
the sale of improved machines and inventions of every de-
scription. To manufacturers of agricultural implements,
cotton presses, machinery and apparatus for making cotton
seed oil, and improved devices for tobacco and sugar culture
and preparation, we have no doubt but that the above expo-
sition will prove very profitable. The same may be said as
regards builders of steam engines, and particularly small
motors, portable and otherwise, for plantation and factory
use. It will be observed that the display is to take place dur-
ing a period when no similar exhibitions are in progress, and
between the closing of the fall fairs and the opening of the
Centennial, so that those who have contributed to the form-
er, and who intend exhibiting at the latter, might easily send
their articles to New Orleans during the intervening time.

Poisoning by Arsenical Wall Paper.

Cases of arsenical poisoning occasioned by living in rooms,
the walls of which are covered with paper colored green by
arsenite of copper, have frequently been recorded. Lately, a
case of arsenical poisoning has come under my notice,” writes
Professor Cameron, ‘‘ caused by inhaling the dust from paper
not colored green. The family of a gentleman, Mr. Jones, re-
siding at New Ross, suffered so severely from symptoms us
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ually produced by arsenic that he was induced to get the wall
paper of his houss examined. Out of seven kinds of paper
six were found to contain arsenic. No. 1, an olive green
paper, with deep green flowers and gold-like lines, contained
an immense amount of arsenic in the two green colors and
the gold. No. 2, a faint lavender watered paper, contained
arsenic in large amount. No. 3, a white paper with gray
flowers, contained a very large amount of arsenic. No. 4, a
paper with red and green flowers on a gray ground, was
highly arsenical. No. 5, a dark olive-colored paper, with
gilding, did not contain much arsenic. No. 6, a pale green
and white paper, also contained only a small amount of ar-
senic, much less than was put on the lavender paper. Mr.
Jones’s family had not suffered from the symptoms of arsen-
ical poisoning until shortly after the house was papered with
the above, and the symptoms disappeared shortly after they
left the house preparatory to the removal of the paper.”—
Medical Press and Circular.

LAYING OFF A SQUARE.

In a letter recently received, a correspondent asks an ex-
planation of the following difficulty:

He wants to get out a square board, 6 inches on a side.
He first dresses one edge of the stuff true; and having proved
his try square, heapplies it to this edge, lays off one corner,
and worksit tothe line; then he makes the new edge 6 inches
‘long, applies his try square, and lays off a second right
angle, and so proceeds. When he reaches the starting point,
he finds that the last angle isnot a right angle,and he wishes
to be told the reason of this.

Manya young mechanic, on his promotion to the vise
bench, is confronted with this difficulty, on trying to square
up a nut with the aid of a try square; but not many, it is
probable, know the reason, so perhaps a few remarks on the
subject may not be out of place.

It must be evident to any one that, if the first three cor
ners of a piece of stuff are square with absolute precision,
the last corner must necessarily be square also, but it may
not be so obvious that a slight error in each of the first
three corners will be greatly magnified in the fourth. This
can be made plain, however,by a little study of Fig. 1. Sup-
pose the workman starts on a
straight edge, A B, and applies
his square at B, laying off what
he thinks to be a right angle; but
partly from the error in the line,
and partly from want of accuracy
in working to the line,he actually
makes the angle at the corner, B,
A B¢, which exceeds a right an-
gle by the angle, ¢ B C. Pro-
ceeding tothe corner, ¢, he works
out a second angle, B¢ which is as much in excess of a
right angle as the first, but about twice as much in excess
of the true angle of the corner, B C D. At the third corner,
theangle, ¢ d a, is worked out, only exceeding a right angle
by the angle Cbe¢, as in the first case, but having about
three times this excess over the true angle of the third
corner, ¢ D A, This shows where the difficulty lies: the
three corners, B, ¢, d, are each only a little out of squsre but
the corner, @, has three times the error, and any error, how.
ever small, if multiplied considerably, becomes very noticea-
ble. In thefigure ihe error is purposely made quite large
for the sake of clearly illustrating the point; but even in this
aggravated case, the errors in the corners, B, ¢, d, seem trifling
in comparison with that of the corner, a.

Having shown the error that is likely to arise from the
use of the try square for cases of this kind, it is perhaps
only fair to point out a more excellent way. Since the
trouble is caused by the multiplication of errors from corner
to corner, and since experience shows that work of absolute
precision is rarely accomplished with ordinary tools, it will
be better to divide the errors equally among all the corners,
if possible, in laying out the square. One method of accom
plishing this is shown in Fig 2. It needs for its execution

a straight edge, a pair of dividers with well sharpened
points, and a fine scriber. Having worked one edge true or
drawn a straight line, lay off on it a distance, A B, equal
to one side of the proposed square. With A and B as cen-
ters, and with A B as a radius, describe two arcs, intersecting
at the point, C. With the same points, A and B, as centers
and with a radius less than A B, describe two arcs, intersect-
ing at the point,D. Draw astraight line through the points,
C and D, cutting the line, A B, at the point, E. E is the
center point of the line, A B. Join the points, A and C, by
the straight line, A C, and the points, Band C, by the
straight line, BC. With C as a center, and with a radius
equal to A E or E B, describe an arc, cutting the lines, A C
and B C, in the points, & and F, respectively. With F as
a center, and A E or E B as a radius, draw an arc,
cutting the former circle in the point, I; and with G as a cen-

ter, and the same radius, describe an arc, cutting this circle
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in the point, H. Draw a straight line through the points, B
and I, cutting the arc drawn from B, in the point, L; draw
also a straight line through the points, A and H, cutting the
arc drawn from A, in the point K. Join the points, K and
L, by a straight line, and the square will be complete; and
any errors of construction will probably be evenly divided
among the four corners, if care is used in drawing the lines.
It is possible, also, to check the accuracy of the construction
at different stages. Thusg, the straight line drawn through
the points, C and D, should bisect the line, A B, and this
can readily be tested with the dividers. Also the circle
drawn withC, as a center, and with a radius, AE or E B,
should cutthe lines,A C and B (), at their middle points.

Specific Heat.

Suppose we take two vessels, the one containing 1 1b. of
waterand the other 10 1bs. of water, and expose them to such
a source of heat that equal amounts of heat will enter each
vessel at equal intervals of time, we shall find that, when
the temperature of the 1 1b. of water has risen to 10°, that of
the 10 1b. will have risen only 1°. Now as ten units of heat
have entered each vessel, it follows that it requires ten times
as much heat to raise 10 1bs. of water 1°, asit does to raise 1
1b. of water the same amount; and as similar results are ob-
tained with other substances, we may conclude that the
amount of heat, required to raise different weights of the
same substance 1°, must be proportional to these weights.
Now suppose we take four vessels, containing respectively 1
1b. of water, 1 1b. of mercury, 1 1b. of silver, and 1 1b. of iron,
and, as before, expose them to such a source of heat that each
substance in the same intervals of time will receive the same
amount of heat. Having placed a thermometer in each ves-
sel, upon observation we shall find that, when the water has
risen 1°, or, in other words, when it has received one unit
of heat, the other substances will indicate a much higher
temperature, as shown in the following table. We there
find that one unit of heat will raise a pound of mercury 80°;
consequently, it will only require 47 or 0033 of a unit to
raise it 1°. In this manner, by taking water as unity, we can
determine the fractional part of this unit required to raise
equal weights of any other substances 1°. This fractional
part, which is shown in the third column, is called the spe-
cific heat of the substance.

s | gt | e o
nit of Heat.
1
Water.ceoeceeess . 1:0° 1'000:—1—
1
Iron.............. 8:8° 0114 =—
88
1
Silver ............ 17 5° 057 =——
ilver 0057 T
1
Mercury....... e 30°0° 0088 = o

From the above table we also learn that, at the same tem-
perature, water contains 8'8 timesas much heat as the same
weight of iron; 17-5 times as much as the same weight of
silver; or 30 times as much as the same weight of mercury.
If we were to examine a more extended table of specific
heats, we should find that water, at the sametemperatureand
at equal weights, contains more heatthan any other known
substance; and for this reason, the specific heat of different
substances is always' expressed by the fraction obtained by
comparing the amount of heat required to raise 1 1b. of the
substance 1° to that required to raise 1 1b. of water 1°.—E'n-
gineering.

Long Ralls.

During the recent celebration at Darlington of the fiftieth
anniversary of the opening of the first passenger railway,
the Britannia Iron Works Company, at their works at the
neighboring town of Middlesborough, rolled for the inspection
of visitors some rails of unprecedented length, and it is pro-
posed to place one of them, 130 feet long, near the first loco-
motive engine, opposite the Darlington station, as a memorial
of the jubilee. During the same week this company rolled
in one mill, 1,350 tuns of rails 40 1lbs. per yard, a quantity
which it is believed has never been even approached in any
other mill in the same space of time. The rails were for the
New Zealand Government Railways.

Substitute for the Liquid Prism.

A new method of determining rapidly the index of refrac-
tion of liquids is given by MM. Terquem and Tannin in a
recent number of the Journal de Physique. It isbased on the
fact that when a sheet of air, enclosed between two plates of
glass, is placed in a liquid, parallel luminous rays striking
this sheet obliquely are totally reflected at the limited angle
of the liquid with reference to the air. It is sufficient then
measure this angle, and one has all the necessary data for
calculation of the index. The authors describe two different
arrangements of the apparatus, and compare some of their
results obtained by it with those of Fraunhofer and of
Messrs. Dale and Gladstone, showing close correspondence.
The method is quicker than that of the liquid prism; the
cleaning of the small vessel is very easy; one has not to be
prevccupied with the angle of a prism and the exact vertical-
ity of its surfaces; and lastly, the temperature of the liquid
is more easily determined.

WE understand that Mr. Hughes, of Cincinnati, O., for-
merly of the firm of Hughes & Foster, is now making for use
of the Defence Association a model of a planing machine
with yielding pressure bars, such as were used in 1843, three
years before the Woodbury Company date their claim to the

invention.
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IMPROVED ODORLESS WATER CLOSET.

It is just now beginning to be understood that the results
of defective drainage are pestilence and death, and, more-
over, that many of the safeguards, hitherto relied upon
Into

as protections, are in fact no defense whatever.
the public sewers all kinds of excrementi-
tious matters, waste, and offal, are depo
sited, along with abundance of water, and
the whole is exposed to a temperature favo-
rable to fermentation. The offensive sewer
gas i3 the product, which seeks toescape from
its confinement in the sewer by every prac-
ticable outlet. The only protection against
this escape, commonly employed, is the wa-
ter-sealed trap, usuallyin the form ofan pp ,
the lower bend of which is supposed to be
constantly filled with water, and to prevent
the passage of sewer gas. It is known, how-
ever, that a pressure of two ounces or
less per square inch is sufficient to displace
the water in any trap, and this small pres-
sure is frequently exceeded by the gases con-
fined in the pipes. Such augmented pressure
may be produced by the influx of astream of
water, by the variation of temperature
caused by the entrance of hot water, by wind
blowing into the open mouth of the sewer,
or by the backing in of tide water, by flush-
ing, etc. In addition to these are other causes
capable of unsealing traps, as the distur
bances of pneumatic pressure in flushing
svme distant part of the pipe, siphoning
by portions of some textile fabric, as a cord,
string, or rag washed partly out of the trap,
evaporation, etc. The presence of the cha
racteristic smell in the vicinity of a water-
closet denotes that some one of these causes
is at work, forcing or aiding the escape of
the gas from the opening of the waste pipes.

Traps are designed to suppress and keep
in confinement the gaseous products of sewer
decomposition. We have repeatedly pointed
out, however, the defects of the trap sys-
tem, and have also expressed the opinion that the best pre-
caution is found in preperly directed ventilation, by which
the noxious exhalations will be harmlessly carried away.
We are therefore able to pronounce favorably upon the in-
vention herewith illustrated, which is based upon the venti-
lating principle, and in which the bowl of the water closet
is directly connected with a chimney or other flue, through
which a draft of air will be caused to flow upward and be
discharged above the house top. It will be perceived that
this arrangement mersly constitutes a siphon, the long leg of
which is the flue and the short leg the bowl of the water-
closet, and that the well known siphon action must ensue.
The effect, we are informed, is a complete and perfect pre-
vention of the escape into the apartment of any gas or odor
from the soil pipe or interior of the container. This effect
is well represented by the arrows in the engraving, the re-
gular ones denoting the flow of pure air, and the crooked
ones denoting sewer gas or foul smells. With these closets
traps may be advantageously dispensed with, because what-
ever sewer gas comes to the container willgo up the chim-
ney instead of into the apartment, and its presence is imma-
terial. Besides, with a free outlet of escape at every closet,
there could be no accumulation of such gas, and the work of
disposing of it would be constantly going on.

These closets are in successful use in the cities of Wash-
ington, Baltimore, Cincinnati, Chicago, and elsewhere, and
in no instance have they failed to give entire satisfaction.
The inventor guarantees them to be perfectly odorless in
every instance, if properly set.

‘With reference to the liability of a down draftin the chim-
ney to cause an overflow of gas, theinventorsays that he has
not yet encountered any such effect in a well constructed
chimney into which air could enter anywhere below the top,
and that if the chimney does not draw properly it is simply
a case for correction, and must be made to draw. There are
also several minor points of improvement worth noticing.
The container is placed upon legs, which gives the plumber
access to the soil pipe joint, and enables him to caulk it tightly
without trouble. The cover is fitted with a rib entering a
groove in the rim, so as to insure a tight joint there, with but
little material. The bowl is bedded in putty or cement un-
der the flange and down beside the neck for an inch or more,
which insures for it a very firm seat.

Patents for this invention have been granted to R. D. O.
Smith, 613 Seventh street, Washington, D. C., to whom in
quiries for further information should be addressed.

SNy

HALE'S DUPLEX WATER ELEVATOR.

We represent in the annexed engraving a new elevator,
the motive power for which is obtained, first from the weight
of acolumn of water, and, second, from the normal pressure
of the atmosphere. These forces are applied to raise the
carriage through the medium of a piston traveling ina ver-
tical tube, and in connection with suitable hoisting appara-
tus.

By these means a machine, simple in construction, is
produced, and at the same time one claimed to possess the
important advantages of cheapness, safety, certainty, and
smoothness of action. There are various ways of applying
the power above named, different from the plan here illustra-
ted, and of which the manufacturers have likewise availed
themselves; but to these it is not deemed necessary to make
other than this passing reference, since the reader will obtain

/ a fixed pulley wheel, thence to a weighted gin block, A, and

Scientific dumerican,

a good idea of the principle upon which all are based from
the present engraving and description.
1 he carriage is secured by several ropes which pass up over

their standing parts are secured above, as shown. The
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SMITH'S ODORLESS WATER CLOSET.

weight on the block, A, together with the piston, B, consti-
tute a counterpoise for the carriage. The piston, B, is at
tached to the gin block and traverses thetube, C. When
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the carriage is at the lowest point of itscourse, the piston is
atthe upper end of the tube. Tocause the carriage to rise.
the rope, passing through it and shown in the hands of the
figure, is pulled, thus opening a valve at D, which admits
water through the pipe, E, on top of the piston, and at the
- same time opens an exit pipe, F, for the wa
H ter already in the tube below the piston.

'“ Since the weight of the carriage itself is
compensated for by the counterpoise already
mentioned, the resistance to be overcome re-
duces itself to the load added plus the iner-
| tia of the various parts. Against this we
‘ have, first, the weight of the air, 15 1bs. per
square inch above the piston. This is ob-
viously gained through the escape of the
water below, the tube giving a column of the
latter about thirty-three feet in hight. Se-
cond, the absolute weight of the water itself
acting on said piston; and, third, as a varia-
ble force dependent upon outside circumstan-
ces, the pressure of water which may exist
in city mains or may be due to difference of
level between the top of the tube and a tank
located in the upper story of the building.
The result of this condition is necessarily the
descent of the piston and the elevation of the
carriage, the water below the piston mean
while escaping into the sewers or being led
into a tank, from which it may be raised by
any suitable means to the tank in the upper
story, and so be used over again.

To lower the carriage, no outside power is
called into use, a point of advantage of this
system over steam elevators, which require
a large expenditure of steam to hold the load
. in descending. The valve rope is pulled so
as to set the valve, at D, in the opposite di-
rection, so that the water now enters be-r
neath the piston, passes again through F, and
escapes through E. The carriage then sinks
slowly and noiselessly, without jar orshake.

That this invention is economical, as com -
pared with steam elevators, will be general
ly obvious. There is no engine or boiler, requiring care, fuel,
and repairs, and in fact there isno reason why, after the appa-
ratus is once constructed of good durable material, it should
not last until worn out, at no further expense save that of
the water used, as determined per meter, or at that involved
in the pumping of the water from the lower to the upper
story. It is easy to operate, it stops automatically at the top
and bottom of its course, itincludes devices(not here repre
sented) for graduating the power employed in proportion to
the load, and safety appliances for preventing its fall in case
of accident to the hoisting gear.

The invention is covered by six patents, the latest dated
April 20, 1875. For further information address the manu-
facturers, Messrs. W. E. Hale & Co., 56 and 58 Park Place,
New York city, or 107 and 109 Lake street, Chicago, T11.

A Collodion Polarizer.

In the Archiv Dr. Schnauss says that for some years he
has used small bags prepared from thick collodion in his
dialytic and endosmotic researches. and that, latterly, Herr
Grippon has employed collodion film peeled off clean glass
plates in his experiments with polarized light and the radia-
tion of heat. The collodion film polarizes reflected as well
as transmitted light, provided the thickness of the skin be,
by exact microscopic measurements, between 0°0C0333 inch,
in which case the angle of the greatest polarization would
be—=238° 55, and its reckoningindex—=15108. The skin allows
0°91 of the heat radiating from a luminous source of heat to
be transmitted, while a darkened vessel with boiling water
only allows 0-70 to pass through; but if the heat radiating
from the water be but 50°, then only 0'50 passes through.
From this it will be seen that the radiation from a vessel
producing 100° of heat, when transmitted through two su-
perposed collodion skins, still retains 0-583° of heat. Further,
the greater transparency of collodion renders it a suitable
substitute for mica in producing polarization, and the ease
with which it can be prepared counterbalances the greater
durability of the mica; and its great dia-thermometric powers
recommend it as a vehicle for experimenting upon the ra.
diation of heat.

The War Kite.
Mr. Simmons, the aeronaut, who is the inventor and pa-
tentee of a machine named the parakite, lately made a some-
what successful experiment with this invention at the Alex-
andra Palace, London. The machine used on this occasion
was 30 feet high and 30 feet wide. As soon as the sail was
fixed over the framework, and the front or windward point
of the parakite was raised so asto allow the wind to touch
the machine on its under surface, it was instantly converted in-
to a concave form and showed symptoms of rising. The wind
was blowing at the rate of not more than two milesan hour;
but with this slight breeze Mr. Simmons was carried into the
air. We understand that these experiments will be repeated
a few times previously to public demonstrations; and should
they continue to be successful, the invention can be put to
practical utility for war purposes, engineering, and signaling,
where it is necessary to attain lofty elevations. The machine
above referred to covers an area of 700 superficial feet, and
its entire weight'is 100 1bs. The inventor asserts that it can
be used successfully in any wind ranging between 4 and 40
‘miles an hour, and an altitude of from 600 to 1,000 feet cap

HALE'S DUPLEX WATER ELEVATOR.
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PRODUCTION OF HEAT AND LIGHT.

On page 290 of our volume XXXII., we illustrated and de-
geribed an invention of Mr. Cowan, a Scotch gentleman,
combining a hot water heating apparatus with a limekiln or
small gas works. The system seems to be likely to come
into extensive use in Europe, a company being already formed
for bringing it into operation; and they have recently pur-
chased a vineyard at Garston, near Liverpool, containing six
acres of ground, which is nearly all covered with giass, and
in which four miles of iron piping is employed for heating
purposes. We publish an epgraving of this establishment,
which is now heated en-
tirely by surplus heat from
limekilns, although till
recently 16 hot water boil-

Srientific dumerican,

stand unrivaled. Although loving a deep free soil, especial-
ly where there is moisture below, they will succeed in a
stiff loam ; but in a heavy soil, slightly raised mounds should
be selected, or they are liable to suffer in winter, and rarely
flower. In very dry seasons they should be liberally wa-
tered ; this promotes growth and the production of flowers;
but yuccas will bear a long drought without actual injury.
This may be verified where small garden plots are drained
completely dry, and where rain runs off the ground unless
the precaution is taken of keeping the surface moved. Nev-
ertheless, yuccas should be extensively planted in towns, not

ers were employed, at a

considerable expense for
fuel. A correspondent of
the Agricultural Gazette,
from the pages of which
we select the engraving,
recently visited the place;
and he states that, al-
though the limestone has
to come by rail, and costs
about $2 a tun, the vine-
yard is heated nearly free
of cost, the lime sold pay-
ing the expenses. Lime
burning is as suitable a
process for combining
with the heating as the
making of gas; for lime is
as necessary to the farmer
as to the builder. More-
over, if a large area of
hothouses could be used,
gas to supply the adjoin-
ing villages, lime for the
whole neighborhood, and
warmth for the cattle
sheds in winter could all
be furnished.

A writer in the English
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Farmer states that ““a
large party met and spent
a day or two, and some of
them a night or two, in the Garston vineyard. After the
most careful inspection, it is a satisfaction to be able to add
that the heating was most satisfactory. The limekilns gave
out a powerful steady heat, warnting thepipes easily to tem-
peratures ranging from 100° to 140°, according to the distance
from the kilns. These temperatures are absolutely sufficient
for all horticultural purposes. The new system entirely
abolishes the anxieties of night or day stocking. It is only
needful to charge the kiln once in 12 or 24 hours, and the
joint combustion of the limestone and fuel will maintain the
temperature steadily, without varying hardly 5°.

‘“ Neither can there be a doubt about the economy
of the limekiln heating. Several gentlemen who
have bhad it in operation for two years declared that
the entire cost of the fuel was defrayed by the lime
sold.

‘ The company havealso added cheap lighting to
the heating of horticultural and all other buildings.
The vineyard is already lighted with gas made by
placing a retort over the limekiln. This adds to
the heating power of the kiln, as the conversion of
the coal in the retort into coke and gas gives off ad-
ditional heat, which is at once absorbed by the boiler
astride of both.

‘It may not be possible for many or any of our
readers to erect a kiln for themselves to light and
warm their villa premises, hothouses, or gardens.
But villas are often built in blocks, and large num-
bers of them are not seldom placed within easy reach
of each other. Surely in such cases it might be
possible to have a common kiln erected, and heat
and gas conveyed to all who wanted them, at a re-
munerative rate. There need be very little more
difficulty in conveying hot water to hothouses or
mansions than there is in taking coal or gas. Of
course there must needs be a double line of pipes, a
flow and a return, and some means would have to
be used to keep the water warm on its passage. But
all these are matters of detail that would be more
than compensated by the simplicity of merely turn-
ing a tap on when heat was wanted, and turning it
off when it was not.”

—— el EE——
THE YUCCA STRICTA.

Nearly all the hardy species of yucca inhabit the
shifting sands of the seashores of northeast Amer-
ica, from Virginia southward to Florida, and, there-
fore, they are admirably adapted for planting in
similar situations; but they will flourish in any
thoroughly drained, free soil, open sunny places
suiting them best. They grow rapidly and flower
freely in gravelly soil, and we have also seen them
doing well on various sand formations, and on the
chalk ; but they thrive best of all on a deep alluvial
soil.

Forthe rock garden, for massing on knolls, for
planting singly, for association with other plants
with ornamental foliage, for plantingin formal gar-
dens, and for a variety of other purposes, the yuccas

THE GARSTON VINEYARD, NEAR LIVERPOO

only in small gardens, but also in the public squares and
parks, for water is not altogether so scarce in towns that a
little cannot be spared for the garden, and the laborof apply-
ing it is far less, as a rule, In town than in the country. For
defying dust, and general hardiness of conmstitution, few
plants equal, and none surpass, the hardier species of this
genus; but give them the sunny side of the house.

The yucca stricta species has long narrow leaves, and a
proportionately short stalk to the panicle, the lower part of
which does not rise quite clear of the leaves. The marginal
threads are very slender and few in number. The lower

THE YUCCA STRICTA.
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branches of the panicles are long, and bear as many as
dozen flowers, and the latter are comparatively large. Yucca
stricta is described in La Revue Horticole as a short stemmed
plant which, at the surface of the soil, presents a spherical
mass of leaves, which are very numerous, and measure
some 16 or 17 inches in leng.h, and about half an inch in
breadth. They taperoff to a point, are straight or sometimes
a little bent, slightly canaliculated, and bear upon their
edges whitish gray filaments; the youngest leaves are some-
what shorter and broader than the others, and are glauces-
cent on the interior surface. The flower spike is green,
pubescent, and strong, at-
taining a hight of 3 or 4
fert. The twin flowers,
| which are often solitary on
weak stems, are at first
greenish, then yellow, and
subsequently nearly white.
| The external divisions are
about 1} inches long, and
three quarters of an inch
wide: the interior ones are
oval and somewhat larger
This plant, which com-
mences to flower toward
the end of June, sends out
but fewsuckers. It seems
to be intermediate between
!l ¥. flaccida and y. filamen-
tosa.

Gas Explosion.

At Hamilton, Ontario,
one evening recently, a
quantity of gas escaped
;, from the street pipes into
a sewer. Some workmen
were sent to discover the
leak, and the sparks
caused by striking stones
with their boring tools set
fire to the gas, and the
flame followed the sewer,
causing an explosion about
one hundred feet distant.
The building under which
the explosion took place
received a severe shock, all the glass in the windows being
broken, the walls and floors badly cracked, and a man thrown
out of his chair.

A New Telegraph System.

A new telegraph system invented by Paul La Cour, Vice-
President of the Royal Meteorological Institute at Copenha-
gen, obtained considerable attention lately at the Interna-
tional Telegraphic Congress at St. Petersburg, where the
inventor exhibited it. The invention is thus described by
the inventor: ‘ The system does not consist in a new form of
receiving and transmitting apparatus, which, by the
talented combinations of Hughes, Wheatstone, Sie-
mens, and others, has attained such a state of per-
fection that great improvements seem improbable.
La Cour’s system, however, opens up a new scope
for telegraphy, in that he has constructed some sim-
ple instrument, whereby the electric current, by
being passed through a different instrument, obtains
different qualities, whereby it can act upon corres-
ponding instruments at the receiving station. Sup-
posing twenty conducting wires be led from one of
the poles of a battery through twenty such instru-
ments ; then, by connecting each or some of these
with a single telegraphic wire, the following result
is obtained, namely, that an electric local current is
produced in the twenty corresponding conducting
wires on the receiving station, exactly as if the
twenty conducting wires on the transmitting station
were connected with the twenty conducting wires
on the receiving station by meansof twenty separate
telegraphic wires. Each of these instruments con-
tains a tuning fork connected with an electro-magnet
and two wire coils, so that the electric current be-
comes isochronously vibrating in the measures which
correspond with the notes of the tuning forks; and
thus those tuning forks in them which have the same
note as those in the transmitting instruments are set
vibrating,and & currentis caused in their local wires.”

The above system appears to be identical with that
of Mr. Elisha Gray, of Chicago, an accountof which
we published in the SCIENTIFIC AMERICAN, August
1, 1874. It was there stated that the invention had
been tried with success over a circuit of 2,400 miles
on the Western Union Telegraph lines. Details of
the modus operandi were given, sufficient to enable
any skillful electrician to construct an apparatus on
the same plan. Now it may be that the Vice-Presi-
dent of the Royal Meteorological Society of Copen-
hagen did not see the SCIENTIFIC AMERICAN, al-
though we have subscribers there, and we believe
our paper is on file in some of the libraries of that
city ; it may be also that he is an independent inven-
tor of the improvement. But unless he can produce
proofscf an earlier date of invention than Mr. Gray,
M. La Cour should in justice publicly accord to the
latter the honors of priority. Electricians will look
with interest for M. La Cour’s response in this mat-
ter.
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MISCELLANEQOUS USEFUL INVENTIONS.

Continuing our extracts from Knight’s ¢ New Mechanical

Fig. 1.

Broom-Sewing Machine.

Dictionary,”* we give below a variety of engravings, with
the necessary descriptions, of several useful and
ingenious inventions. Fig. 1 represents a
BROOM-SEWING MACHINE,

used for pressing a bunch of broom corn intoshape
for a broom, and then sewing itin its flattened
form. The broom is placed between jaws, @ a,
closed by an eccentric, ¢, and operated by lever, b.
The machine being set in motion by the rotation
of the shaft of the cam wheel, A, the cam groove

Fig. 2.

Ca'ornneter.

of the latter, actuating the lever, f, forces forward the nee-
dle bar, ¢, thus driving the needle with its thread through
the broom and above the twine around the latter. The shut-
tle, ¢, operated by lever, B, acting on the opposite side of the

Fig. 3.

=
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vessel, B, also contains. Finally, a double lid covers the
whole. The ice in A is quickly melted, and, lowing out by
the stopcock, the water is collected and weighed. The latent
heat of water being known, the specific heat of the substance

Center-Gages.

may be readily calculated from the quantity of water ob
tained.
In Fig. 3 are given several different forms of

CALIPERS

adapted for measuring the diameter of concave or convex
bodies. @ is a bow calipers, with arc and tangent screw; b a
calipers whoselegs are operated by a worm wheel and pinion ;
¢ is an inside and outside calipers having a graduated arc and
index; d is a calipers which shows, by the index and arc at
the joint, the distension of the points. One leg has a spring,
and expands as the calipers is passed over the work, the in-
dex on theleg showingthe amount of variation from the true
size to which the joints have been set ;¢ is a spring calipers;

Fig. 5.

Can-Soldering- Machine.

Jf, a common form of calipers with arc; g, inside calipers; 4,
inside and outside calipers; ¢ is a vernier instrument for in-
gide or outside measurements, which reads to thousands of
inches. On the other side are sixty-fourths or fiftieths of
inches, to read without a vernier. j is a spring calipers with
pivoted operating screw and nut, and % is a calipers for mea-
suring standing or cut #‘mber, having arms thirteen feetlong,

this anotherlid is placed and covered with ice, which the outer
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ter should be turned, at B the angle to which a screw cut

ting thread should be ground, and at (* the correctness of the
angle of a screw thread already cut. In the lower figure the
shaft, with a screw thread, is supposed to be held on the
center of a lathe. By applying the gage as shown at D or E
the thread tool can be set at right angles to the shaft, and
then fastened in place by the screw in the tool post, thereby
avoiding imperfect or leaning threads. In the right hand
figure, the manner of setting the tool for cutti.g inside
threads is shown. The angles used in this gage are of 60°

Fig. 8.

Car-Re placer.

The four divisions upon the gage of 14, 20, 24, and 32 parts
to the inch, are useful in measuring the number of threads

and a brass arc on which are figures showing the quar-
Fig. 6.

7 ] 1]

to the inch of taps and screws. Fig. 5 is a
CAN-SOLDERING MACHINE,

In this, a clutch on the end of a shaft, having a be-
vel wheel gearing with the bevel wheels turned by
the central pulley, is placed at each end of a frame,
enabling two workmen to operate at once. Beneath
each clutch is a bracket for receiving a soldering
furnace. A can, with its bottom or top inserted, is
fixed upon the clutch, the treadle being previously
depressed to throw the bevels out of gear and to
withdraw the clutch from the surface of the metal
in the soldering furnaces. Onreleasing the treadle
the bevels are thrown into gear, and a spring forces
the rod bearing the clutch downward, until the low-
er edge of the can is slightly immersed in the mol-
ten solder, and caused to rotate against the surface
of a soldering iron held thereon. After this the
treadle is again depressed, and the can removed.

THE CENTERS FOR THE ARCHES OF THE WATERLOO
BRIDGE,
in England, have been often cited as admirably ar-
ranged structures of their kind. Inclined piles,
which carried the weight of the ribs of the center,
had their bearings on the offsets of the stone piers,
which afforded an excellent abutment. The ribs
were laid upon whole timbers capping the piles,
and under each set of ribs, wedges were introduced,
which were made to extend across the whole width ; when it
was required to ease the center, the wedges were driven
along each other and slid down the irnclined plane into larger
spaces than they had formerly occupied. The whole center,
by this means, was made to descend very gently, and wasre-
tained at any required position during the progress of the

Fig. 9.
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broom in conjunction with the needle, forms the stitch. A
reverse movement of the needle bar then withdraws the
needle, the eccentric, z, lifts the jaws, @, so that the next
stroke of the needle carries the stitch below the
binding twine. The next outward movement of the
needle, the jaws being again lowered, carries the
stitch above the twine. In this manner the stitches
are formed alternately above and below the twine,
their distance apart corresponding to the intermit-
tent feed given to the jaws upon their gupport-
ing guides, .

Calipers.

THE CALORIMETER,
shown in Fig. 2, is an instrument for measuring the
quantity of heat given out by bodies in passing
from one temperature to another. The body is
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Center Waterloo Bridge.

ter girth in feet and inches.
CENTER GAGE

Fig. 7.
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weighed, then heated, and finally placed in the com-

Car-Starter.

~ Asphaltum Furnace.

Several adaptations of the | work. An elevation of the framing is shown in Fig. 6. This

center Las remarkable strength, and, when struck, the arch

are shown in Fig. 4. The tool is used for showing the angle | settled but a very few inches. The

CAR STARTER,

represented in Fig. 7, is a device intended to as-
sist in starting a street car from a dead stop, so re-
lieving the horses. Pressure on the brake treadle,
G, causes a frictional contact between the driving
wheels, B, and the friction wheels, D, on the same
axle, which retards the motion of the drivers and
condenses the spiral spring. When the pressure
is removed, the spring actuates a ratchet on the
wheel, B, thus assisting to gain the initial impulse.

A number of devices have been patented for the
purpose of enabling a car to ascend to its position
on the rails when drawn or driven by the locomo-

partment, M. The lid is placed over it and covered pounded | to which a lathe center should be turned, and also for accu- |tive. The general feature, in which all varieties of

with ice which already fills the surrounding vessel, A. Over

* Published in numbers by J. B. Ford & Co., New York city.

rately grinding and setting screw-cutting tools. At A is

CAR REPLACERS

shown the manner of gaging the angle to which a lathe cen. | agree, isshown in Fig. 8; it consists in two inclined planes, one

© 1875 SCIENTIFIC AMERICAN, INC.
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forming a bridge, with a plate, D, to let the lower whee1
cross the rail and drop into place. The grooved plate, A’
forms a bridge up to the other rail. C isa bar to lead the
wheel toward the bridge piece.

Asphaltum, or native bitumen, is largely used for pave-
ments, roads, roofs, and as a waterproof cement. For pave-
ments it is mixed with sand or gravel, and laid while hot
upon a foundation of broken stones. The

ASPHALTUM FURNACE,

in Fig. 9, is adapted for heating the material which, when
melted, is ladled from the boiler and spread upon the sur-
face to be treated. The construction of the apparatus is quite
simple, and will be readily understood from the engraving.

Hints in Hygiene.
From the November number of that most excellent journal
the Herald of Health, we compile the following practical
hints for the preservation of health :

CARBONIC OXIDE

is a colorless and almost inodorous gas, containing one part
of oxygen less than carbonic acid. It may be seen burning
with a beautiful blue flame on the top of a newly fed coal
fire. It is much more poisonous than carbonic acid, and
mast be guarded against with care. It forms abundantly in
our coal stoves, and presses through their cracks and joints
intc our rooms. It escapes from the gas flame when the
pressure is so great that more gas flows than can be burned ;
it forms and escapes from charcoal burning in the open air or
in fireplaces, and may escape into sleeping rooms through

open stove pipes or broken flues in chimneys, or half burning’

wood behind the ceiling, in this way greatly injuring
those sleeping therein. Even the ordinary smoke that es-
capes from smoky stoves and fireplaces may contain it, and
persons thus breathing it be injured thereby. One of the ef-
fects of carbonic oxide on the blood is that its power to take
in oxygen is greatlylessened, and the separation of carbonic
acid from the blood retarded.

CANDLE-WICK GAS.

The composition of this smoke is carburetted hydrogen,
carbonic oxide, burnt olein, etc. When putting out a candle
light before going to bed, always do it so thatthere shall be
no burning wick left to poison the air of the room.

BAKED AIR.

When the air is passed through a hot furnace and heated
to a high degree, and then passed into a room, such air
should be called baked air, and it is about as bad a form of
lung food as can be taken. Nothing but headache, faint-
ness, drowsiness, and dullness can come from its use.

HOW HOUSE AIR Is SPOILED.

The following facts will show how the air in houses be-
comes contaminated :

1 An adult person consumes 34 grammes of oxygen per
hour, a gramme being equal to 15 grains.

2. A stearin candle consumes about one half as much.

3. An adult gives off 40 grammes per hour of carbonic acid.
A child of 50 1bs. weight gives off as much as an adult of 100
1bs. weight.

4. A schoolroom fllled with children will, if not well ven-
tilated at the beginning of the hour, contain 25 parts in
1,000 of carbonic acid, at the end of the first hour 41, and
end of the second hour 81.

5. The air is also spoiled by the perspiration of the body,
and by the volatile oils given out tlirough the skin. An
adult gives off through the skin in 24 hours from 500 to 800
grammes of water mixed with various excrements, poisonous
if breathed.

6. A stearin candle gives off per hour 04 cubic feet of
2arbonic acid, and 0°03 1b. of water.

7. Carbonic oxide is a much more dangerous gas than car-
bonic acid, and this obtains entrance to our rooms in many
ways, through the cracks in stoves and defective stove
pipes, or when the carbonic acid of the air comes in contact
with a very hot stove and is converted into carbonic oxide.
The dust of theair may, on ahot stove, be burnt to produce
it; orit may flowout from our gas pipes when the gas is not
perfectly consumed.

8. Another form of air injury is the dust of a fungus
growth which fills the air in damp and warm places. We
call it miasm from a want of a true knowledge of its char-
acter.

9. Accidental vaporsare the crowning source of air pois-
oning. These are tobacco smoke, kitchen vapors, wash room
vapors, and the like.

10. When we heat our houses and close them from out-
side air, the heat turns the mixture into a vile mess unfit for
breathing. The only remedy is ventilation. Now that it is
cold weather and our rooms are closed from free currents of
outside air, let us look after the matter thoroughly and do
our best to prevent injury to ourselves from polluted air.

CURE FOR LOVE OF LIQUOR.

At a festival at a reformatory institution, recently, a gen-
tleman said, of the cure of the use of intoxicating drinks:
T overcame the appetite by 4 recipe given to me by old Dr.
Hatfield, one of those good old physicians who do not have
a percentage from a neighboring druggist. The prescription
is simply an orange every morning a half hour before break-
fast. ‘Take that,’said the dostor, ‘and you will neither
want liquor nor medicine.” Ihave done so regularly, and
find that liquor has become repulsive. The taste of the
orange is in the saliva of my tongue, and it would be as well
to mix water and oil as rum with my taste.”

SMALL SLEEPING ROOMS,
A large sleeping room is but little better than a small one,

unless there is a supply of fresh air for it, and egress for
spoiled air; and on the other hand, a small room where
there is a constant change of air is nearly as good as a large
one.

The supply of air without draft is more important than
the size of the room ;still a largé sleeping room, well venti-
lated, is most desirable, and children should never be tucked
away in small unventilated rooms.

A DRAFT OF AIR.

When the air moves at the rate of two feet in a second,
most people will be sensible of a draft, and if the air is cold
it will be felt at a less rapid rate. Now a draft is where a
current is felt, and in ventilating our rooms in cold weather
the air should move through the rooms so as not to be much
more rapid than this. In hot weather it may move more ra-
pidly.

SIZE OF SCHOOL ROOM.

For a schaol room for 20 pupils, 36 feet square and 12 feet
high is about the right size. The entire air of such a room
should be warmed and changed five times an hour to keep the
carbonic acid down to the proper amount; nothing short of this
will keep the air sufficiently sweet, At the end of every
hour the room should be flushed from every direction to still
further purify it.

COUNTERFEIT GRAHAM FLOUR.

Nearly all the Graham flour sold in New York, and per-
haps in other large cities, is bogus. It ismade by mixing
the coarsest of the bran with either spoiled flour or with
whit2 flour which may not be spoiled. This flour is made
into bread by bakers and sold to dyspeptics who think it
wholesome, but it is a poor substitute for the genuine ar-
ticle. - Those who want a genuine article must either make
it with a home mill, or have it made to order by an honest
miller.

TREATMENT OF SORE THROAT.

In cases or ordinary sore throat, the simplest and best
treatment is the wet pack, using a linen cloth wrung from
cold water, and over this a knit or crocheted yard band, four
feet long and four inches wide. Apply this two or three

the pack should be kept on during the day. If taken off in
the morning, wash the throat in very cold water, and rub dry
with a coarse towel and with the hand. This will prevent
taking more cold. The more friction used the better; let it
be a sort of squeezing of the parts so as to affect the deep-
seated tissues. Sore throats may be prevented by these
means from becoming chronic,
SCHOOL ROOM DEFORMITIES.

The bodies of growing children are soft and tender, easi-
ly made to grow in either & normal or abnormal shape.
Now to grow normally requires constant change of position
and freedom of limb. It also requires exercise to make the
blood flow and load it with fresh air. Now confinement in
a school room, unless strict attention is given to air and ex-
ercise, prevents their free development and causes deformi-
ty. The only remedy is to make physical culture as promi-
nent as mental, a thing not yet done by any means in even
the best schools.

PROFESSOR BUNSEN’S NEW APPARATUS AND BATTERY
FOR SPARK SPECTRA.

Only for a small number of elements and their compounds
is the relatively low temperature of the non-luminous gas
flame sufficient to produce spectra which can be of use in an-
alytical researches; by far the larger number turn into vapor
at such degrees of temperature as can be obtained only by
the electric spark. There are difficulties, however, in the
way of employing spark spectra, which consist in, first, the
necessity of a simple method by which such spectra can at
any time be produced; and second, the absence of spectrum
tables useful for all practical purposes.

Professor Bunssen has recently devised means for the over-
coming of these drawbacks; and in a very important treatise,
the first portion of which, relating to the first requirement
above noted, has just been published, he fully describes the
results of his investigations. An abstract of the treatise
we find in Nature, from which
the following facts and the an-
nexed illustration are taken,
Professor Bunsen has invented
a new battery and a new spark
apparatus, by which the spark
spectra can at any time be ob-
tained with the same ease and
facility as ordinary flame spec-
tra. The battery is a charcoal-
zinc battery without clay cells.
The exciting liquid is a mixture
of bichromate of potash and
sulphuric acid. Te prepare the
liquid, 1'6 1bs. of powdered bi-
chromate are mixed with 0 881
quart of sulphuric acid in a
stone jar, while the mass is constantly stirred; when the
salt is changed to sulphate of potash and chromic acid, 9-75
quarts of water are added, the stirring being kept up and
the water allowed to flow from a spout about } inch wide;
the crystal meal, which already is very warm, eventually
dissolves completely. The exciters of the liquid are a rod
of the densest gas coal, 1'56 inches broad, 5 inches thick,
and immersed 4'6 inches into the liquid, and a rolled plate
of zinc of the same breadth, of a thickness of 0:19 inch, and
immersed to a like depth. The zinc is coated with a liyer

of wax applied hot, except on the side turned toward the
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coal, which is amalgamated. The distance between coaland
zinc is optional. The best shape for thecells is that of nar
row high cylinders. This battery possesses an electromotive
force which is about 13 per cent larger than the ordinary
charcoal-zinc or Grove battery. Its essential conduction re-
sistance is about 12 per cent smaller than that of Grove’s
battery with clay cells.

Four of the pairs above described are used for the produc
tion of spark spectra. The pole wires conduct the primary
current, of which a branch puts the current interrupter into
action, to a Rbumkorff apparatus, the induction coil of which
has a diameter of nearly 7 8 inches and a length of 195
inches. The induced current is carried to the spark appara-
tus represented in the illustration, which is placed in front
of the slit of the spectroscope. The bottle with three necks,
@, serves merely as a stand. The current passes from the
mercury cup, b, through the fine wire, ¢, to the carbon point,
d, which is fastened on a pointed platinum wire; thence, it
passes as a spark to the other carbon point, ¢, and from this
it reaches the secondmercurycup, f, which is connected with
the other end of the induction coil. The platinum wires,
which are surrounded by glass tubes sealed firmly upon them,
can be moved upwards or dewnwards by the corks, %, and
thisallows of a quick and exact fixing of the carbon points
before theslit of the spectroscope.

The method given of preparing the charcoal for the points
consists in heating sticks of the coal to an intense white
heatin a covered porcelain crucible, contained in a large clay
crucible and surrounded on all sides by powdered charcoal.
The slides are afterwards cut into cones, and then, in order to
eliminate the potash, soda, silica, etc., contained in them,
they are boiled in a platinum dish, first with hydrofluoric
acid, then with concentrated sulphuric acid, then with con-
centrated nitric acid, and finally with hydrochloric acid, re-
peating each process several times, while between each man-
ipulation each of the acids is removed by washing and boiling
in water. 1'hecarbon cones,after this treatment,weigh abouj
02 grain each, and can absorb more than their own weight
of liquid. They give a spark spectrum of very long duration.

Scouring Liquid.

For a considerable time Panama wood and Panama extract
have been in great use in France. The following is the
recipe given by M. Leclerc for what he calls the esprit de
Panama, for scouring and removing grease from tissues of
all kinds and worn clothes. To take out spots the liquid is
used pure, but for general scouring it is mixed with four or
five time its own quantity of water.

In 22 gallons of hot water dissolve white Marseilles soap
154 1bs., and carbonate of potash 13 lbs. or 15 or 18 1bs. of
soft soap. To the solution add extract of Panama 11 1bs.;
then in another vessel mix ox or sheep gall 15 quarts, and
ammonia at 22°, 8 pints, Heat this mixture, skim it, let it
cool, and then add alcohol at 90°, 83 gallons; decant and
filter.

Take one third part of the soap mixture and two third
parts of the gall mixture, and add some aromatic essence.

Method of Increasing the Brilliancy and Silkiness of
Dyed Goods,

MM. Gillet et Fils, of Belgium, have adopted, and appar-
ently patented, a simple process for this purpose. In addi
tion to the beating by hand or by mechanical power of the
dyed silk when in a wet state, they beat it again when dyed
and dry, and say thatthe effect is surprising. They use the
same means as in the former case, hand power, the Dash-
well machine, beaters, or even fulling mills, The method

'is said to be equally effective for silk and any other textile

material whatever.

New Vehicle for Colors.

A new method of preparing colors for printing on tissues,
paper, leather, or any other substance which will take color,
is the invention of M. J. P. Daguzan, a Belgian. It consists
of a base of natural caoutchouc or, in certain cases, of gutta
percha or other gums. The gum is reduced in benzine or
other solvent to the consistence of thin paste, and organic
colors are added as desired. In practice, down or the shear-
ings of wool or silk, previously dyed of the desired tint, are
used, but they may be replaced by any other analogous sub-
stances.

Instantaneous Bleaching Fluid.

In 5% pints of water, heated to 190 or 212° Fah. are intro-
duced successively: Mother of pearl, 8% ozs.; indigo, 0756
grain; cochineal, 075 grain; chloride of lime, 150 grains;
soda crystals, 150 grains; potash, 150 grains. Boil for half
an hour, and the preparation is ready for use. The inventor,
M. Boiselier, says: ** The mother of pearl gives softness, lus-
ter, suppleness, etc., and gives to hemp the feel of cash-
mere ; the indigo gives a slight azure tint, the cochineal adds
brightness, the chloride effects the bleacbing, the soda

‘washes and brushes, and the potashremovesall grease.”

ProrFEssoRr F. E. NIPHER suggests the following optical
experiment: Observe a white cloud through a plate of red
glass with one, and through green glass with the other eye
After some moments transfer both eyes to the red glass,
opening and closing each eye alternately. The strengthen-
ing of the red color in the eye, fatigued by its complementary
green, is very striking,

THOUGH Howe is no more, the Howe Sewing Machine
Company is still prospering. A few years ago it established
a branch in Scotland, with Glasgow as its headquarters, and
it may surprise our readers to learn that in the company’s
works in the city named 800 persons are employed, and 1,500

machines manufactured weekly.
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Freezing Mixtures,

One of the most familiar is the common freezing mixture,
which generally consists of equal parts of pounded ice or
snow and salt, which produces a reduction of temperature to
about —16° C. (8'2° Fah.), and is often used for making ice
creams, etc. If, instead of the salt, we used three parts of
crystallized chloride of calcium at 0° (32° Fah.), and two
parts of snow, we obtain a far more powerful freezing mix-
ture, the temperature falling to about —45° (—49° Fah ), and
quite sufficient to freeze mercury. The salt in the first in-
stance melts the ice, the water thus formed in its turn melts
the salt: so we have both the solids changing to the liquid
state simultaneously, consequently absorbing a large amount
of heat. For a similar reason, the solution of most salts in
water is accompanied by the absorption of a large amount of
heat ; nitrate of potash and chloride of potassium both cool
the water in which they are dissolved.

A useful machine is now made for freezing water without
the use of ice, which cannot always be obtained, by mixing
together powdered sulphate of soda and common hydrochlor-
ic acid. The apparatus consists of an upper and lower thin
metal chamber, the upper one having two inner casings and
an interior revolving inner cylinder, capable of being turned
by a handle at the top. The freezing mixture is placed in
the inner casing, and the water to be frozen in the outer cas-
ing and in the revolving cylinder. Several vanes are fixed on
the outside of the cylinder, so that, when it is turned by the
handle, the acid and sulphate are kept constantly mixed.
After sufficient ice has been made, the water is drawn off in-
to the lower chamber, which is prepared for holding & num-
ber of bottles of wine to be cooled by this liquid. ’

Detection of Arsemnic in the Air of Rooms.

H. Fleck has shown in a series of interesting and import-
ant experimends that there is arseniuretted hydrogen in the
air of rooms, the walls or the -carpets of which are colored
with Schweinfurth green. The dust of arsenic mechanical-
ly diffused inthe air is therefore not the only cause of chron-
ic arsenical poisoning. We must add the arseniuretted hydro-
gen gas evolved from the decomposjtion of the free arseni-
ous acid existing in the green. The experiments of Fleck
prove that this gas is liberated under the joint action of or-
ganic matter and moist air, and its presence is therefore
possible wherever free arsenious acid comes in contact with
organic matter.—Zeitschrift fil‘r Biologie.

THE angular velocity of clouds is determined by M. Hur-
san de Villeneuve in the following way: He takes a ball of
silvered glass, on which he draws with ink an equator and
equidistant meridians. He places the sphere so that, the axis
being horizontal, the cloud may be seen, by reflection, dis-
placed along the equator traced, and then the time which
it takes to go from one meridian to the next gives the angu-
lar velocity.

Recent dmevican ang Loveign Latents,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED HATCHWAY BRACE.

James Fleming, Buffalo, N. Y.—This invention consists of adjusta-
ble braces which strengthen the sheave timbers, through which the
rope attached to the grain shovels pass. Tbe braces also serve to
hold the elevator in position, and to protect the shovel ropes against
chafing.

IMPROVED HANGER FOR SLIDING DOORS.

Leeds A. Cook, Dansville, N. Y.—This is an improvement on the
invention patented to same inventor November 1, 1870. The object
is to simplify that device, and the arrangement is so modified as to
consist of a sliding door hung to a swingiog lever sliding in a slot of
the main post, and supported centrally by a radius bar pivoted to
said post, 8o as to be opened and closed by a parallel motion.

IMPROVED SLEIGH.

Benjamin F. Sweet, Fond du Lac, Wis.—The knee of the sleigh is
so constructed that it has considerable play or movement in the
socket formed by the parts by which it is secured to the runner.
The runners are hence adapted to yield somewhat to uneven sur-
faces, so that the bob will sustain heavy loads, and will glide over
the snow with less friction than those whose frame is rigid.

NEW HOUSEHOLD ARTICLES.

IMPROVED WOOD SPLITTER.

William Latus, Brooklyn, assignor to T. Karutz, Brooklyn, E. D.,
N. Y.—This is a portable contrivance for splitting wood for lighting
fires without damaging the hearth, or using a hatchet. There is a
bed piece supporting a horizontal blade, which is caused to recipro-
cate by means of a handle connected to it by rack and pinion. The
wood, being placed between the blade and stationary bed, is quickly
split.

IMPROVED CLOTHES DRYER.

Lorin A. Wait, Riceford, Minn.—The arms on which the clothes
are hung are attachea to a collar which slides on a vertical post.
They pass through slots in a revolving cap on top of the post, so
that, when the collar is pushed up toward said cap, the arms extend
radially, and when the collar is lowered they fold in compactly. By
this arrangement, the device can be stowed away in a small space
when not in use.

IMPROVED KEY FASTENER.

William W. White, New York city.— This is a useful little inven-
tion for travelers, inasmuch as it prevents the key of a door being
turned by nippers or other instrument inserted in the keyhole
from the outside. A bow of metal in form of a staple hangs on the
knob shaft, and passes through the key loop; and its ends are se-
cured in a small block by means of a set screw.

IMPROVED NON-EXPLOSIVE LAMP.

George W. Vernon, Bonsacks, Va.—The invention consists in a
wick tube enlarged toward its upper end and provided with a di-
vided neck, to form a channel discharging at the top of the tube.
This is applied to a lamp having an oil reservoir below and a water
chamber above, the wick tube passing down through the latter to
the former. By this construction, the wick tube is kept cool while,

n case of an overturn, the flame 18 instantly extinguished.
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IMPROVED BEEF STEAK TENDERER.

Theophilus Billington, Weatherford, Tex.—This inventor proposes
to pass the steak through studded rollers, mounted one above an-
other on a stand. Said rollers may be adjusted for different thick-
nesses of meat, and may be pressed together by power easily regu-
lated by the operator.

LY
NEW AGRICULTURAL INVENTIONS.

IMPROVED GRAIN SEPARATOR.

Hermann Mielke, Watertown, Wis.—This machine is so construct-
ed that the current created by the fan acts on the grain in its pas-
sage from the hopper, and separates the light grain from the hea-
vier. The lighter falls on a laterally inclined plane, between parti-
tions, and is conveyed to the side of the mill, the chaff and other im-
purities being conveyed over an outer inclined plane, extending
downward from the second partition wall. The machine may be
worked for any kind of grain by asimple regulation of the feed
opening and current.

IMPROVED HARVESTER.

Christopher Lidren, La Fayette, Ind , assignor to himself andR.
Jackson, of same place.—In this invention, the novel features in-
clude a rake pivoted to the rake standard to swing backward and
forward to discharge the gavels, together with devices which turn
the rake or scraper up edgewise preparatory to going back to scrape
off the gavel, and turn it down flatwise preparatory to going for-
ward again. Arrapgements are provided to pass the scraper for-
ward below the platform and up through it and the grain which
falls while a gavel is being discharged. There is also a means of
returning the rake to the frontwithout interfering with the grain

‘lying on the platform, and a novel mode of supporting and adjust-

ing lefers for the reel, whereby it can be readily raised and lowered
by the driver without moving from his seat, and without altering
the tension of the belt.

IMPROVED MOWING MACHINE.

David Wolf, Avon, Pa.—This inventor proposes ingenious mech-
anism for locking the cutter bar of a reaper or mower in different
positions to adapt it for various kinds of work, and to enable it to
be fastened upright for passing from place to place.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED SAFETY OIL RESERVOIR.

Thomas Scantlin, Evansville, Ind.—This consists of a can or reser-
voir provided with a pump and with measuricg compartments and
a filling compartment and tube. The measuring vessels may be of
different size, 80 as to hold the quantities usually called for, as one
quart, two quarts, or a gallon. The oil is drawn, as it may be or-
dered, directly into the customers’ vessels, and is not exposed to
the air, or to danger from fire.

IMPROVED VARIABLE MEASURE.

Charles P. Sullivan, Jr., Line Creek, S. C.—This inventor has de-
vised an ingenious method of combining several measuring vessels
in one. The box has a movable bottom which is shifted up or
down in the interior and sustained by pivoted pieces from below,
and by pins inserted through perforated hollow vertical tubes on
the sides.

IMPROVED BUTTON FASTENING
James H. Harriogton, Providence,” R. I.—This is a new way of
fastening buttons Lo garments so that they may be attached or de-
tached without sewing. The button has a spring hook eye pivoted
its back in which is inserted a ring.

IMPROVED MEDICAL COMPOUND.

John W. Harvey, Memphis, Mo.—This invention relates to a new
medical compound for the cure of catarrh. It is composed of
nitrate of potash, chlorate of potash, powdered golden seal, table
salt, and gum camphor, to be dissolved in water and used as a bath
to the head and nose, or snuffed up the nore and inbaled in the
form of a powder.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED COMPRESSION COCK.

James McLaughlin, New York city.—This compression cock is so
constructed that it may be fully opened and closed by a balf turn
of the handle. The inventor states that it is entirely free from
leakage, durable when used with both hot and cold water, and not
liable to get out of order.

IMPROVED LUBRICATOR.

Joseph Warren Reed, Kalamazoo, Mich —This is a hollow plug
charged from the holder and discharged into the engine, at the
same time cutting off the supply from the holder. The new fea-
tures include, first, an improved contrivance of venting the hollow
plug, by which there is no waste ; second, of a valve to shut off
steam from the holder to prevent the mixing of water with the oil
by the condensation of steam ; third, of a vent or waste pipe con-
necting with the space above the valve, to carry off the condensed
steam in case the valve is not perfectly tight, and iusure its closing ;
and, fourth, of a contrivance to regulate the amount of oil deliv-
ered.

IMPROVED ROAD ENGINE.

John Henry Bange, Edwardsville, Ill.—This is a new and ingenious
form of road engine, to which the name of the “Mountain Runner”’
has been given by its inventor. Many of the improvements are of
a mechanical natureand cannot be clearly described without the aid
of drawings. The principal feature, however, consists in the novel
construction by which the water in each compartment, when the
engine is passing up and down hill, finds its level independent of
the water in the other compartments of the boiler, so that it cannot
collect at the end of the boiler, but will be distributed through it.

IMPROVED DEVICE FOR TRANSMITTING POWER.

John Wesley Woodruff, Jollytown, Pa.—This invention consists of
the connection of a fly wheel by a long crank lever, of which one
end is fixed to a point near the circumference of the fly wheel,
while the other crank-shaped end turns a large spur whee) that in-
termeshes with a pinion of a shorter shaft with a transmitting pul-
ley. The transmitting lever turns by a ball journal in socket bear-
ings near the trank end. This enables the power of an engine to be
transmitted for some distance and then applied directly to ma-
chinery.

IMPROVED CAR WHEEL CHILL.

William Wilmington, Toledo, Ohio.—This invention relates to cer-
tain improvements in chills for casting car wheels, and it consists in
constructing the metallic annular chill with annular air chambers
at the points of the interior surface of the chill where the outer
periphery of the flange of the wheel is formed, and also at the
points where the outer horizontal surfaceof the tread is formed, by
means of which the central portion of the tread which receives the
greatest wear is allowed to harden : but the outer periphery of the
flange and the outer surface of the tread are prevented from rapid
cooling by the new conducting air chamber, and the metal at these
pointsis molded and preserved in its full strength and tenacity, a re-
sult to be greatly desired in view of the fact that, while the process
of chilling hardens the iron, it greatly impairs its tenacity and

strength.
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IMPROVED ELEVATED RAILWAY.

John Westcott, Tocoi, Fla.—The object of this invention is to
provide a cheaper construction of railroads and csrs than that now
in use, and it consists in a single iron rail laid upon and fastened to
a continuous beam of wood, which is supported upon the ends of a
series of piles driven into the earth so as to constitute an elevated
railway. The cars have a single set of wheels, which have two
flangesand run upontherail, the bottom of thecar being close to
the rail, and thesides of the same extending down by thesides of
the piles and engaging with friction rollers upon the same to steady
and hold the car in position.

IMPROVED CAR COUPLING.

Hugh F. McKervey, Cheboygan, Mich.—This invention is an im-
provement in car couplings of the harpoon variety, and it relates,
first, to the combination and arrangement whereby the coupling
bar is connected with a pivoted counterweight, and by it main-
tained in such position that lateral arms or shoulders formed on
its middle portion will remain engaged with hooks or shoulders
formed on the front end of the same drawhead which contains the
counterweight. The invention consists, secondly, in the arrange-
ment of a sliding bar in such relation to the counterweight, pivoted
within the chamber of the drawhead, that the latter may be thereby
raised, or turned on its pivots, and locked, or held in its elevated
position by the slide bar projection under it.

IMPROVED DRIVE-WELL PACKING.

Vincent F. Thomacich, Mobile, Ala.—This invention relates to the
packing of the drive well or other pumps, and contemplates a pre-
vention of the curling of the hard leather packing. It consistsina
metallic ring support, concaved on the inside and bracing the
leather packing of the piston.

IMPROVED SPINDLE BOLSTER.

Welcome Jenckes, Manchester, N. H.—This invention relates to
what is known as the spindlebolster of spinning frames, and con-
sists of a longitudinal slot in the bolster, in which slot is placed a
packing, which is saturated with oil for lubricating the spindle. By
this arrangement, the spindleis kept lubricated for weeks contin-
uously, and the trouble of oiling every day, as is usually the case,
is obviated.

IMPROVED COTTON PRESS.

Benjamin F. Platt, Vienna, La.—This is a very simple and inex-
pensive plan for applying hand or horse power to work the press.
The press case is arranged on stationary pivots. Each pivot is
screw-threaded, and has for it§ head one of the press followers.
The screws are right and left handed, so that they move the follow-
ers in opposite directions at the same time, when the power is suita-
bly applied.

IMPROVED LIFTING JACK.

Samuel E. Mosher, Chillicothe, Ohio.—In this device the lifting
bar has downwardly-inclined teeth on one sidein which teeth on the
liftting dog epgage. The dog is pivoted to a lever, which in turn is
pivoted to swinging bars on top of the stand, so that the dog is
drawn into the teeth on the bar when force is applied to the lever.

IMPROVED ADJUSTING FEED ROLLS FOR PLANING MACHINES.

Charles D. Lawrence and Charles E. Ward, Fairfield, Me.—The
feed rolls are mounted on a rod by bearings which can slide or be
fixed in position as may be preferred. The bearingsaremoved by a
shaft having pinions gearing with station racks. An arm connect-
ing the lower sliding bearing turns it to shift a pinion along the feed
roll to keep it in gear.

IMPROVED ADJUSTABLE BUMPER OR FENDER PLATE FOR
PILES OF ELEVATED RAILWAYS.

John Westcott, Tocoi, Fla.—The object of thisinvention is to pro-
vide a bumper or fender plate for protecting the piles of elevated
railways, in which the track consists of a single rail mounted upon
a series of piler, and the car is provided with pendent extensions
upon each side of the rail which extend down beside the piles. The
invention consists in two symmetrically shaped curved plates faced
upon the inside with elastic cushions ard provided with fianges
which are fastened together by means of screw bolts, 8o as to cause
the said plates to tightly clamp the piles, and having lugs to keep
them from turning.

NEW BOOKS AND PUBLICATIONS,

THE HUMAN VOICE, ITS ANATOMY, PHYSIOLOGY, PATHOLOGY,
THERAPEUTICS, AND TRAINING. By R. T. Trall, M.D., Principal
of the Hygeio-Therapeutic College, etc. New York city: S. R.
Wells & Co., 737 Broadway.

This work is intended to be a manual for the use of students of elocution,
and to itare appended rulesfor the management of debating societies, and
some selections from popular authors for practice in reading aloud with
correct and appropriate expression.

MANUAL FOR THE USE OF THE GLOBES. Illustrated. By Joseph
Schedler. New York city: E. Steiger, 22 and 24 Frankfort
street.

This {8 a very readable little pamphlet, containing some excellent remarks
on the value and importance of the sclence of geography. The astronomica
information is very concisely and well expressed.

HANDBOOK FOR CHARCOAL BURNERS. By G. S8vedlius. Translated
from the Swedish by R. B. Anderson, A.M. Edited, with notes,
by W. J. L. Nicodemus, A.M,, C.E. Illustrated. Price $1.50.
New York : John Wiley & Son, 15 Astor Place.

This little manual was originally prepared for the Government of Swe-
den, chiefly from two meritorious but unsuccessful papers offered in re-
sponse to an official call fora popular treatise on charcoal burning. It no
doubt fairly represents thebest practice of Sweden in the matter of char-
coal making, and may be found useful to those engaged in pit burning on a
small scale. Professor Nicodemus has added a few notes from Percy’s
¢« Metallurgy,’’ and from Crookes & RShrig’s treatise on ¢* Fuel,”” the latter
describing briefly some of the older methods of kiln-burning practised in
this country. To answer for American charcoal makers, this portion of the
work would need to be very much extended.

A TREATISE ON THE RICHARDS STEAM ENGINE INDICATOR, and the
Development and Application of Force in the Steam Engine.
By Charles T. Porter. New York city: D. Van Nostrand, 23
Murray and 27 Warren streets.

This work is written in a clear, lucid style, showing its author to be a
thorough master of his subject. The reader is led, froma clear understand_
ing of the requirements of an indicator and the manner in which the well
known Rlcimrds indicator fulfils them, to carefully written instructions,
first as to how to use the instrument, and then how to compute the results of
any given diagram. The laws govel:ning the development and application
of force in a steam engine are laid down in a concise manner, giving a com-
plete understanding of the;r' principles. The book contains many excellent
and carefully compiled tables, showing an immense amount of work by the
author, and will be found useful to the professional engineer as well as the
student.

Inventions Patented in England by Americans,
1Compiled from the Commissioners of Patents’ Journal.)

From October 8 to October 12, 1875, inclusive.
CONDENSER.—Ransome Siphon Condenser Co., Buffalo, N.Y.
DOUBLING MACHINE, ETC.—J. F. Wicks, Providence. R. I.
EXOCAVATING MACOHINE.—P. J. Stryker, New Brunswick, N. J.

LIGHTING GAs, ETC.—M. E. Jones, Pittsfield, Mass.
STILT.—F. Beaumont, Jr., e¢ a’., Dallas, Texas.
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 Buginess ad Lersoual,
The Charge for Insertion under this head i8 One Dol-

lar a Line. If the Notices exceed Four Lines, One
Dollar and a Half per Line will be charged.

Dry steam dries green lumberin 2 days, and is the
only Cheap House Furnace. H G. Bulkley, Clevelana,O.

For Sale—Machine Tools, 2d Hand, good order :
Planer, 12 ft.x36 in.x321n., $800; Crank Planer, 2 ft. bed,
14 in. stroke, $345; Upright Spliner, 5 in. stroke, $90;
New Milling Machine, platen 15x8, $387; Putnam 24 in.
Gear Cutter, $300; Upright Drill, 52 in. swing, $325; ditto,
56 in. swing, $250; Engine Lathes, as follows: 1—new
25 ft. bed, 36 in. swing, $1,550; 16 ft.x31 in. swing, $660;
15% ft.x30 in. swing, $630; 12} ft.x30 in. swing, $500;
16 ft.x24 in., $240; 12 ft.x24 in., $425; 9 ft.x15 in., $210;
6 ft.x15 in., $230; 8 ft.x17 in., $215; Double-headed 15 ft x
R0 1in., 11 ft.x12 in., and 16 £t.x20 in., $350, $155, and $250,
respectively; 8 ft.x201n., $290; 5 ft.x14 in., $195; 51t.x15
in., $210; 8 £t.x17 in., $240; 6 ft.x17in., $225; 4 ft.x91in.,
$140. Also speed or drill Lathes, as follows, viz: 5 new
6 ft.x12 in., each $75; 6 ft.x13 in., $50; 2 ft.x9 in., $55;
3 ft.x8 in., $35, 5 ft.x18 in., $75; 6 ft.x14 in., $50. Also
new ‘‘ Oneida’’ make of Chucks, 24 (n., $105; 15in., $50,
and 121n., $42; No.4 Wiley & Russell Power Bolt Cutter,
$170; 7 ft. helve Iron Frame Trip Hammer, $150; Japan-
ning Oven, $20. For full printed lists, address Forsaith
& Co., Manchester, N. H.

For Sale—Miscellaneous Machinery, 2d Hand

Horse Power, with wood sawing rig, $165; Hydrauiic
Presses and Pumps, weighing 13,000 1bs., $650; No. 4
Blake Pump, $220; No. 1 Seldon Pump, $80; No. 2
Knowles Pump, $85; 5 ft. Whitney Water Wheel, com-
plete, $400; 5 ft. Blake Wheel, complete, $375; 3 ft.
Whitney Wheel, $275; Lot 3 in. iron chain, 4%c. per 1b.;

No. 7 Sturtevant Blower, 4 ft. diam., with Steam Boiler

for drying wool by heated air, almost new, cost $1,100,
price $450. Iron Pulleys as follows, finished: 12 ft x?5
n., 4c. 1b.; 9 ft.x20 in., 5c. 1b.; 63 ft.x20 in., 4}4c. per
1b.; 5 ft.x2 in., 3%c. 1b.; 5 ft.x12 in., 5c. 1b.; 4 £t.x10%4

in., 5c¢. 1b, ; 4 £t.x10 in., 4%4c. 1b.; 42 in.x22% in., 5¢c. 1b.;

3 Binder Rolls with shafts and boxes, 26x28 in., $18; 25x21
in., $10; 22x19 in., $8. For printed lists, address Forsaith
& Co., Manchester, N. H.

The largest newspaper mail which goes to any
one firm in this country, is received by Geo. P Rowell &
Co., the New York Advertising Agents. Thefr place of
business is at No. 41 Park Row.—[Exchange.]

25 per cent extra power or saving in fuel, guar-
anteed to steam engines, by applying the R. S. Condenser.
T. Sault, Consulting Eng’r, Gen. Agt., New Haven, Ct.

Solid EmeryVulcanite Wheels—The Original Solid
Emery Wheel—other kinds imitations and inferior. Cau-
tion--Our name is stamped in full on all our best Stand-
ard Belting, Packing, and Hose. Buy that enly. The
best 18 the cheapest. New york Belting and Packing
Company, 37 and 38 Park Row, New York.

Wanted—A First Class Tipner. One accustomed
co small work, such as Saddlery Hardware, preferred.
Address Factor, Philadeiphia P. O.

Parties wanting articles made,wholesa'e,on wood-
working machinery, call on or address C. E. Phillips,
Vandalia, Il1.

Capitalists or Manufacturers Wanted—To take
interest in the manufacturing of Toepperwein's new

Repeating Guns. Address E.A.F.Toepperwein, Boerne,

Kendall Co., Texas.

Gothic Furnace, for coal and wood, heats houses
churches. Send for book. A.M.Lesley.226 W.23d st.,N.Y.
“raction Bugises,good order,for Salecheap—In-
ternational Chemical Works,10th st., Hunter’sPoint,N.Y,
Double- Entry Book-Keeping Simplified. The
most successful Book on the subject ever published.
Cloth, $1. Boards, 75 cts. Sent post paid. Catalogue free.
D. B. Wiggener & Co., 424 Walnut St. Philadelphia, Pa.

Bult Headers, both power and foot, and Power
Hamuoers, a specialty. $S. C. Forsaith & Co., Manches-
ter, N. H.

Main Driving Belts—Pat’d improvement. Address
for circular, Alexander Bro’s,412 N. 8d, Philadelphia,Pa.

Boult’s Paneling, Moulding and Dovetailing Ma-
chineis a comglete success. Send for pamphlet and sam-
ple of work. B. C. Mach’y Co., Battle Creek, Mich.

For best and cheapest Surtace Planers ani Uni-
versal Wood Workers, address Bentel. Margedar . & Co..
H milton. Ohio.

Patent Scroll and Band Saws, best and cheapest

in use. Cordesman, Egan & Co., Cincinnati, Ohio.
Small Engines. N. Twiss, New Haven, Conn.

The Original Skinner Portable Engine (Im-

proved), 2to8 H.P. L. G. Skinner, Erie, Pa.

Camp Lounge, $5. C. L. Co., Troy, N.Y., and Nor-

walk, Ct. N. Y. City Salesroom, 177 Broadway.

Hotchkiss Air Spring Forge Hanimer, uest 1u the

market. Prices low. D. Frishie & Co . New Haven. Ct,

Saw Teeth Indicator—Showing improved form
for flling teeth on Saws for use in different kinds of

wood, &c. Sent free for 50c. E. Roth, New Oxford, Pa.

For reduced prices of Surface Planers and Mitre

Dovetaller’s Machines, send to A. Davis, Lowell, Mass.

 Pantect,” or Universal Worker—Best combina-
tion of Lathe, Drill, Circular, and Scroll Saw. E. O.

Chase, 7 Alling Street, Newark, N. J.

T o Manufacturers—Pure Lubricating Oil, Sample

Package (24 gals.), $7. Send to Geo. Allen, Franklin.Pa.

Educational Lantern Slides—S8end for Catalogue

to Prof.W.A.Anthony, Cornell University,Ithaca, N.Y.

Hotchkiss & Ball, Meriden, Conn., Foundrymen

and workers of sheet metal.
to order. Job work solieited.

Fine Gray Iron Castings

For Sale—Second Hand Wood Working Machin-

ery. D. J. Lattimore, 818t & Chestnut St.. Phili., Pa.
Price only $3.50.—The Tom Thumb Electric Tel-
egraph. A compact working Telegraph Apparatus, for
sending messages, making magnets, the electric light,
giving alarms,and various other purposes. Can be putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on re-
ceipt of price. F.C.Beach & Co.,246 Canal St.,New York
Small Tools and Gear Wheels for Models. List
ree. Goodnow & Wightman, 28 Cornhill, Boston,Mass.
Peck’s Patent Drop Press. Still the best in use
Address wilo Peck, New Haven, Conn.
For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

All Fruit-can Tools,Ferracute W’ks, Bridgeton,N.J.
Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. E. Lyon, 470 Grand Street, New York.
Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

For best Presses, Dies, and Fruit Can Tools, Bliss
Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph &c.
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Srientific
Brass Gear Wheels, for Models, &c., on hand and |
made to order, by D. Gilbert & Son, 212 Chester 8t.. Phil-

adelphia, Pa. (List free.) Light manufacturing solicited
american Metaline Co., 61 Warren St., N.Y. City.

Genwne Concord « xies— Browu, fisherville,N.H.

Faught’'s Patent Round Braided Beltixg—The
Best thing out—Manutactured omty by C. W. Arny, 148
North 3d St.. Philadelphia, Pa. Send tor Circiuar.

For 13,15,16 and 18 inch Swing Eugine Lathaes,
address 8tar Tool Co.. Providence, R. 1.

Diamond Tools—J. Dickinson, 64 Nassau St., N.Y.

Magic Lanterns and Stereopticons of all sizesand
prices. Views illustrating every subject for Parlor
Amusement and Public Exhibitions. Pays well on small
investments, 7@ Page Catalogue free. McAllister 49
Wassau St.,New York.

Temples and Oilcans. Draper, Hopedale, Mass.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mailed on receipt of
eight stamps. Balley, Farrell & Co., Pittsburgh, Pa.

The “Scientific America .’ Office, New York, is
fitted with the Miniavure;Electric Telegraph. By touch-
ing little buttons on the desks of the managers, signals
are sent to persons in the various departments of the
establishment. Cheap and effective. Splendid for shops,
offices, dwellings. Works for any distance. Price $6,
with good Battery. F. C. Beach & Co., 246 Canal St., New
York, Makers. Send for freeillustrated Catalogue.

For best Bolt Cutter, at greatly reduced prices,
«ddress H. B. Brown & Co., NewHaven Conn.

The Baxter Engine—A 48 Page Pamphlet, con-
taining detail drawings of all parts and full particulars,
now ready, and will bé- mailed gratis. W. D. Russell,
18 Park Place, New York.

N. G.’s directions for placing an engine on
the center originally appeared in the SCIENTIFIC
AMERICAN.—P.T. will find an article on glue on
p. 8, vol. 32, which will probably answer bis pur-
pose.—T. S. can copper his malleable iron castings
by following the instructions on p. 90, vol. 31.—D.
J. W. and others are informed that we haveso fre-~
quently recommended courses of study to young
engineers that we cannot repeat them. -F. B. L.
can make a waterproof varnish for cloth by fol-
lowing the instructions on p. 74, vol. 31.—G. M. can
can solder brass to iron by following the direc-
tions on p. 251, vol. 28.—F. D. will find directions
for drying raisins on p. 409, vol. 31.—S. C. D. will
find directions for making fulminate of silver on
p. 90, vol. 31.—8. E.S. can produce a dead black on
brass work by the process given on p. 362, vol. 25,
—W. H. L. can traunsfer pictures to glass by using
the process detailed on p. 123, vol. 30.—C. E. F. will
find an answer to the question as to the ball fall-
ing through the earth on pp. 168, 250, vol. 31.—C. J.
will find directions for obtaining albumen from
blood on p. 344, vol. 31.—C. R. can use up his coal
dust by following the directions given on p. 371,
vol. 24¢.—G. can temper turning and boring tonls
by folhowing the processdescribed on p. 21, vol. 31.
As to horse power of au engine, see p. 33, vol. 33.—
S. H. D. will find a recipe for an alloy for making
models, etc., on p. 91, vol. 30.—W. 8. will find direc-
tions for making matches on p. 75, vol. 2y.—L. E.
O. will find that the gyroscope is lucidly described
on p. 91, vol. 31.—W. B. T. can preserve leaves and
flowers by the process given on p. 266, vol. 3L.—F.
S. will ind a description of a wooden railroad on
p. 358, vol. 3L.—J. M. McC. can detect cotton in
line ) goods by the method described on p. 102,vol.
28.—T.K. G. will find a recipe for a composition
for explosive bullets on p. 300, vol. 33—L. J. F.
will find directiouns for refining cotton seed oil on
p. 19, vol. 30.—C. 8. can glue his rubber rollers to
the wooden spindles. For a recipe for utilizing
old rubber, see p. 33, vol. 27.—D. A. R. can clean
ivory by the process described on p. 10, vol. 32.—
M. R. W. will find rules for calculating tbe proper
cut-off of an engine on pp. 37, 69, vol. 32.

(1) C. R. M says: I am going to cover a
boiler with staves one inch thick, tongued and
grooved ; the staves do not fit close to the surface
on account of rivet heads. Would charcoal dust
mixed with clay be a good thing to put between
the boilerand the staves? A.Clayalone will prob-
ably answer as well.

(2) G. C. H. ard others desirous of enter-
ing government service as engineers should apply
to the Secretary of the Treasury; and if there are
any vacancies in the engineer corps, they will re-
ceive full information.

(3) T. B. J. asks: 1. What power should be
obtained from steam issuing from a quarter inch
round pipe at 80 1bs. pressure by a good non-con-
densing engine? A. We would like some further
particulars. 2. Has any rotary engine hitherto
constructed given as much power from the same
steam as a plain reciprocating engine? A. There
is not much information ir print about the per-
formance of rotary engines ; but as far as the re-
cords go, the advantage is with the reciprocating
engines.

(4) A. H. asks: If the smoke stack on a lo-
comotive be cut off about one foot above the
boiler, will that reduce the power? If so,in what
proportion may grate area and heating surface be
increased to remedy the loss? A. If the blastcon-
tinues effective, there would be little difference.

(5) B. L. G.says: 1. I have a vertical sta-
tionary 4x8 engine, with a vertical boiler 6 feet
high, 30 inches outside diameter, with 40 two inch
tubes 4 feet long in it. How much power will I
get with 50 lbs. steam? A. Probably between 3
and 4 horse power. 2. The heat as now arranged
passes through the tubes and up the chimney. To
economize fuel, I propose to put a sheet iron jack-
et over the boiler, to within 6 or 8 inches of the
bottom, with another outside of that,reaching
from the bottom and made tight, the pipe to tho
chimney leading from near the top of this. Th,
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heat wouid then pass up the tubes, down between
the shell of the boiler and the inner jacket, and up
between the jackets to the chimney. Would this
be advisable? If so, how much space would be
necessary between boiler and jacket? The draft
is good. 2. It might be better toleave off the sec-
ond jacket. Make space about the same as the
cross section of tubes. 3. I would like to use the
exhaust for heating; would it be advisable to run
it through 150 feet of pipe with 8 elbows ? Should
I use a back pressure valve? A. It would be ad-
visable to have a back pressure valve in this case.
4. What size of pipe would be best? A.The larger
the pipe you use, the better.

(6) H. M. says: 1 Please give me the di-
mensions of a boat for an engine 3x3 inches. A.
Make a boat 20 feet long by 5 feet wide. 2. How
large a wheel should I use? A. Use a propeller
from 20 to 24 inches in diameter, and 234 to 234 feet
piteh. 3. The boiler is 23 inches long and 14 inches
in diameter, and hasnineteen 134 inch flues, with
firebox 13incheshigh and 14 inches in diameter.
It is make of ¥ inch plates. Heads are % inch
thick. How much steam can I carry? A. About
130 1bs. per square inch, if your boiler is well
made.

(7) N.Y.says: 1. I wish to supply 90 gal-
lons of water per hour at 160° Fah. througha 1
inch pipe. The temperature of the space about
the pipeis325° and the incoming water 36°; what
must be the length of pipe? A. You will have to
determine the matter by experiment. 2. As it
would take a different length to raise the temper-
ature to 200° or a different length. still of 2 inch
pipe to raise the same to 160° or 200°% by what for-
mula can a solution be obtained? A. Possibly
some of our readers may have information on the
subject. If so, we would be glad to hear from
them, as the subject is one of great interest. We
could give you approximate formulas, but they
would rot be very safe guides.

(8) E. H. K. asks: I have an upright boiler,
12 inches in diameter by 2 feet high, with nineteen
14 inch tubes, 6 inches water space above tube
sheet, and 8 inches space below crown sheet. She
lifts her water a great deal, and I think of carrying
the water 6 inches above crown sheet. Is there
any danger in having water below the tube sheet?
Will the dampness of steam keep the tubesnot
surrounded with water orabove the water safe
from burming? A. It is very common to run ver-
tical boilers with the water a few inches below
the upper tube sheet.

(9) C. and B. say: We are building & boat,
18 feet in length by 4 feet beam and 6 inches draft
forward and 8 inches aft, to run on very still wa-
ter. What size of screw propeller will it require
torunivat ten miles an hour? A. The boat will
not carry the machinery necessary for that speed.

(10). W. H. asks: How can I make a com-
pound of metal, such as is used for plugsin low
water whistles for steam boilers? A. Mix bis-
muth, lead, and tin, charging the relative propor-
tions of the different metals for different melting
points.

(11y M. M. says: L have an upright tubular
boiler, 634 feet high by 34 inches diameter. The
tubes are 414 feet by 24 inches. The steam press-
ure never exceeds 70 1bs. Is it dangerous to use
steam at that degree of heat? A. From your ac-
count, we do r.ot think that you are carrying a
dangerous pressure. 2. An ¥ inch pipe, from near
top of boiler, leading to a steam box, had a crack
about 2 feet from boiler soldered over with com-
mon solder, and the steam melted the solder off.
A. The solder was probably too soft, or had too
low a melting point.

(12) A. B. C asks: In finishing my house,
can the plaster be made to resemble porcelain?
A. An extra hard surface and superior polish is
givento plastering by the use of Keene’s cement
or the Parian cement, which is furnished by deal-
ers in this city, being imported from Europe.
These cements are used, either of them, in place
of plaster of Paris, and probably will give the sur-
face you require.

(13) R. 8. N.—Much obliged to you for call-
ing our attention to that curious exhibit.

(14) F. B. M. asks: 1. How can I solder
gilver witha blowpipe? A. Makesilver solder as
follows Hard solder: Silver 4 parts, copper 1 part.
Soft solder: Silver 2 parts, brass wirelpart. 2.
How can I make a good solution for cleaning sil-
ver? A. Clean silver with hot water, followed by
a mixture of equal parts of spirits of ammonia
and turpentine ; after this, if necessary, use pre-
pared chalk, whiting, magnesia, or rouge. 3. How
can I test gold with acid? A. See p. 283, vol. 33.

(15) £. T. M. asks: What solventsare more
powerful than muriatic acid? A. This depends
upon the nature of the substance. Some sub-
stances insoluble in muriatic acid disgolve readily
in nitricacid. Andagain bodies,such as gold and
platinum, insoluble in nitric or hydrochloric acid
alone, are dissolved by a mixture of the two. Min-
eral substances, containing silicateg, are dissolved
by hydrofluoric acid, or in & mixture of hydroflu-
oric and sulphuric acids.

(16) A. H. asks: 1. Has the United S ates
government offered any reward for an indelible
ink or liquid for obliterating stamps with? A.We
do not know. 2. Willa preparation answer
which no chemical can remove? A.The ink must,
to be effective, be irremovable by chemicals or
any other means.

(17) J. G. asks: What is lucern, and how is
it prepared for fodder for cattle ? A. Lucernis a
forage plant, one of the leguminose ; it is known
in Spain, and in California and elsewhere, as al-
falfa. Hay can be made from it, asis done with
clover; but eaten green, it is an excellent food for
cows. Itisin full bearing in the third year, and
may afterwards yield from threg to five crops per

season.
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(18) 8. C. asks: How can I dissolve india
rubber, to saturate thin linen cloth with, to make
it waterproof? A. Make a solution of the gum
rubber in bisulphide of carbon, steep the material
in this for a short time, and allow to dry in the
air.

(19) W. M. B. asks: 1. Is there such an ar-
ticle as linvleum, made from flax seed? A. Yes
it is now largely manufactured in this country.
and used as a substitute for oilcloth. 2. Can it be
used as a substitute for india rubber? A. We do
not know that it has yet been used for this pur-
pose.

(20) Referring to query No. 23 in our paper
for October 30, an asbestos cement, recommended
for verardah roofs, 18 manufactured by the inven-
tor and patentee, H. W. Johns, 87 Maiden Lane,
N.Y.

(1) W.F. C. says, in reply to S.P.and
others who doubted the superior velocity of ice-
boats to the wind that drives them : It is clear
that L. P. is no sailor, or he would knew that a
boat’s best point of sailing is very often not be-
fore the wind, that is to say that some boats can
sail faster with the wind abeam than with it be-
hind them. Carrying this principle to iceboats,
and assuming (not taking friction of ice and wind
into account) that before the wind an iceboat
can sail as fast as that wind, with the latter abeam
it can sail much faster. Example: Suppose a fleld

of ice to be represented by a table, ABCD. The
wedge, G E F, isan ice boat traveling from B to A.
The sliding rod, M, represents the force and direc-
tion of the wind. and the raised ledge, L L, will
answer for the grooves or edges of the runners
that keeptheboat on hercourse. We will turther
suppose all these parts to be lubricated so as to
createa minimum of friction.. The G F side of the
wedge represents the sail of the boat, fixed at an
angle of 45° to the line of direction. If the bolf is
pressed forward one inch upon the side. G F, of
the wedge, thelatter will be moved forward in the
direction from B to A just one inch, and at equal
speed. Therefore, if this one inch of motion of
the boat represents the wind at 30 miles an hour,
the corresponding motion of the wedge, E F G,
will also be 30 miles per hour. If, however, the
sail of the boat or the side of the wedge Le
not at an angle of 45° to the line of its direction,
as at G F, but only at an angle of 223° asat HF,
one inch of forward motion of the boat, M N,
will produce two inches of motion on the wedge,
H E F, so that, if theinch of motion of M N repre-
sents, as before, the wind at 30 miles an hour, the
resultanl motion of the wedge will represent pro-
gress of the boat at the rate of 60 miles an hour,
being, of course, two to one. These figures are
necessarily purely theoretical, as friction is not at
all taken into account. They will, nevertheless,
serve 1o demonstrate that which is apparently im-
possible—a boat travelirg faster than the wind
which drives it.

(22) H. A. says, in reply to L. P. 8.’s query
as to the running of fans: An old foundery fore-
man wasin charge of a foundery,the proprieiors of
which had just put up a new fan, with wcoden
trough connection with the cupoia. The fan was
80 geared that the blast could not be varied by va-
rying the speed of the fan, as had been the prac-
tice. So our foreman proceeded to make along
slot in the side of the air trough, and over the slot
he carefully fitted a sliding cover. ¢ Now,” said
he, “go ahead with your blast. I’'m ready for
you !” Finding very soon that the blast was too
strong, he slightly oper.ed the slide in the trough
to let the blast escape outwardly. But, to use his
own language, ‘the more be opered the more she
blew,” and his expedient was a total failure. The
next day he put ina gate as the only means of re
ducing the blast.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents,and
examined, with the results stated :

E. W. P.—It is decomposed mica, and corsists of
silex, alumina, magnesia, lime, potash, and soda.
—W. K.—We found no gold in your specimen.—D.
T. M.—We cannot say how they were made. They
do notcontain injurious substances.—H. M.— It
is anartificial stone, and has been made apparertly
by cementing olay,ot which it is mostly composed,
together with graphite, by means of some lime ce-
ment.—H. N. P.—It is composed of zinc and tin.—
R. J. B.—Your specimen did not come to hand.—
W.J.—It is hydrated oxide of iron, but the per-
centage of iron istoo small to permit of its being
worked profitably.

D A.R. says: lhave a bar of iron 104
x%x4 inches, supported at ane end. I wish toknow
how to calculate the weight which, applied to the
end, will break it ?—J. D. asks: How can I best
weigh flax before iti1s fed through the cards for
manufacturing into bagging ?—W. L. T. asks: How
can I make papes with a black surface. to bedrawn
on go that the lines will show the white ground
through the surfacing composition?—J. A. R.
asks: How do you calculate the numberof gallons
of oil in an oil car tank of cylindrical form with
hemispherical ends, at different depths?—M. asks:
How can I prepare autumn leaves for preserva-
tion ?
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Chair, folding, Bean & Box .. . . 168,865 | Railroad crossing, W. J. Stillman ................. 163,853 | _ Blfter. Oct. 23, 1875. é(“lﬂ'“ilmll Q[ \W\'W
Chalr, folding, L N. DaNN......ccevvieeeeeneeann.s 168,883 § Rallroad rail joint, J. G. Holliday. ... 168,900 5,3335—5. Landon, Iroquois, Out. Ofl tank. Oct. 23, eliet £l i
Chalr, folding, G. McAleer..... 169,016 | Raflroad switch, Middleton and Ca ... 169, . elief Plates for Book, Newspaper, Catalogue snd
Chalr, foldingg, A. D. WhItIOLe (I)vvvvveerennnn.. 6,711 | Raiiroad s‘lnﬁhj strge: C R ES&I?; ms,gg; 5,283.—G. F. Simonds, Fitchburg, Mass., U. . Process | Jirentar 1ustrations Chéaper than Wood Cuts. ~The
P of forming and tempering saws. Oct. 23, 1875. cientlic erican ugses our plates. Send stamp for
hair, nursery, A. E. Barnes...... . 168,960 | Rake and loader, hay, J. G. Krouse. ... 169,099 [lustrated Circular.
Chair, opera, Chase & Ball. ... . 168,074 | Retrigerator, J. F. Ebert........... oo 168,833 | 9)%9.—G. Leverick, Brooklyn. N. Y., U. 8 Elastic
Chuck, H. A. Kimball............. . 169,007 | Refrigerator and water cooler, W. Hammel...... 168,988 | Db for vehicles. Oct. 23, 1675.
Chuck for rock drills, H. Thomas. ... 168,938 | Relishing machine,E. F. Bohn ... 168,867 | 3+290.—W. P. Widdifleld, Siloam, Ont. Wheeled vehicle
Churn, reciprocating, E. A. Firby. ... 168,976 | Sad iron, T. D. West... . 168,859 | Prake. Oct.28, 1875, ) M P
Cigar lighter, glass, W. A. Gorby ... 168,981 | Sad fron shoe, V. C. Thebaud.............n........ 168,937 | L. —W. E. Andrew, New York city, U. 8. Making T A
Cigar lighters, making, N. Fuller ... 168,835 | Saddle tree, gig, A. Ortmayer. . 168,844 |  Dutter from the oils of animal fat. Oct. 23, 1875. g_““ x
Clamp, joiner’s, G. A. Noumann... . 169,027 | Sash fastener, G. G. Nodle.... .....c.cevverernnns 169,030 | %:%92.—C. Martin, Toronto, Ont. Construction of ven- ‘“ )
Clock, electric, D. F. Sweet.... . 169 057 | Sash holder, S. LeWis............... ... 163,011 | _ tilators. ‘Oct. 23, 1875. )
Clothes dryer, G. Myers....... . 168,843 | Sawing machine, band, P. Pryibil.. .. 169,035 | 9:293.—S. B. Strong, Albion, N. Y., U. 8. Pump. Oct.
Coffee roaster, ¥. Thomas 169,059 | Sawing machine, scroll, E. Herzig.. . 168,995 | 23, 1875.
Coke ovens, scraper for, P. M. Buttermore....... 168,968 | Sawing machine, scroll, J. H. Plummer. ......... 168,920 | 5,294.—N. Kimball, London, Ont. Portable and station-
Colter, G. C. LyOnS....ce. covveeen voivenenns . 168,840 | Saws, etc., hardening circular, A. Schulte....... 168,927 5 ;;53' feGnceV;V gzzt?jé;:z Rockport, Tex., U. & Sad VULNEY’ w. %IASON & CO
Composition, poisonous, J. G. Steele.. . 168,935 { Scales, platform, A. W. Hes8....covvveenneenanns 168,996 { 22<70.— & W ’ ', Tex., U. S " Manutacturers of .
Compound, anti-friction, C. C. ¥. Otto. . 169,031 | Scarf retainer, W. H. Hart, JT........cevvveeennnes 168,992 | 1rom. Oct. 23, 1835. . PAT. FRICH églﬂe%H#ngha%ilfglg%ilé(é;r CgL UTCHES
Cradle, F. Voit... veeeeeeerennnns . 168,945 | Seed dropper, J. T. Wright....... ... 160,072 | 3:296.—G. W. Cottingham, Rockport, Tex., U. §. Ma- HOISTING MACHINERY AND ELEVETORS.
Curtain fixture, R. J. Pospisel.. . 168,921 | Sewing machine, Glines and Stiles. . 168,894 | chine for ironing clothes. Oct. 23, 1875. L . _ProviDENGE, R. L
Dental engines, hand piece for, W. A. Johnston 169,003 |} Sewing machine, G. HancocK........c...covvvunnnns 168,989 N -
Desk and baggage check box, G. E. Nichols...... 169,038 | Sewing machine dress protector, E. F. Shaw.... 168,818 Afvertisements. . B AR}LIiETfIch\IPGR%‘éﬁ'})Engﬁﬁ%R%’lrﬁg
Disinfecter and inhaler, H. G. Dayton....... .... 168,972 [ Shafts, etc., guard strap for, J. Weatherhead.... 169,068 Tl CATCHER removesand prevents Scales
Ditching machine, M. E. Burtless 168,967 | Shears, metal, Livesay and Black............. ol T e —— Pre Swator TSyl Sapplylng them with
Dock, floating, Clark & Standfield... 169,010 | Ship‘slog, B. T. Moore............. . 169,024 Ineide Page = = = = .’5' t m within one year. All parties using steam
Door knob, A. Rankin . 169,036 | Show case, cracker, C. and W. Kroeger.......... 168,905 Bl cents a line, should haveene. =~
Door knobs, making cnina, N. Boch............... 168,826 | Shutter and blind slat adjuster, etc.,H.Dlckerson 168,887 | Engravings may head advertisements at the same rate | ® largr a%?i? S: lars and circu-
Drilling machine tripod, J. B. Waring (r)......... 6,705 | Sleigh, B. F. Sweet 169,036 per line, by measurement, as the le UGHMAN, CURTIS &
Drills, chuck for rock, H. Thomas.. . 168,938 Solegfastening, F. O. Tobey.... . 169,062 tzisemenis ':nust be reoeﬂ?ed at putglorwa}/)trﬁ oﬁz‘W; u KNIGHT MANU“GTU“BS'
Dust pan, E. Kramm . 168,939 § Speed, device for changing, J. W. Mead ........ 168,912 early as Friday morning to appear in next issue. Machlnists W’ANTED to act
Dyeing and calico printing, J. Harley.. 168,991 f Spinning mule or jack, M. A. Furbush............ 168,979 as Local Agents.
Eaves trough, O. W. Stearns...... . 168,934 | Spinning rings, etc., adjusting, J. E. Atwood et al 168,956
Egg-turning device. R. Tyler... . 1€8,942 § Starching machine, L. Sternberger. .. 169,054 P- BLAISDELL & Go-; M d l E
Electric machine, magneto, J. B. Fuller. 168,893 | Stereotype machine, J. L. Firm.. . 168,977 Worcester, Mass., 0 e nglneS.
Engine governor, steam, N. E. Nash....... . 168,914 | stove, R. S. Bostwick... . 168,868 g%%g%%ug;:s%;({l}?lnligissd%u Patent Upright Drills and b Complete sets of
Engine, rotary, G. D. Harwood.............. . 168.837 § Stove, I. A. Sheppard 169,050 c a t
Engine condensing apparatus, J. Houpt .. . . 168,901 | Stove and furnace,E. Smith....... ..............s 169,052 TEF Y STln g S
Fngine difterential gear, J. B, Annin .. ... 168,955 | Stove, base burning, L. ¥. Betts. . 168,962 R JL CASTIN(]’b Moaul & 1 Y for making small
Fats, purifying, J. P. Kinney........ . 169,008 | Stove, ¢oal, Z. Hant. (v).......... 6,109 | 3011 and Homogeneous ~Guaranteed tensile strength, 25 du?t%efz 1nbe%?)1r£ ’igilﬁle&réié“ nrlocl;ee s%nsaﬁré’ %gﬁlgris%ﬁ'
Faucet, C. A. Douglas (1)....... 6,701 | Stove door knob, P. E. Washburne. . 168,858 glllus }:grs(igm;e g;'c?or énsén}raluable sluibstitute for expen. Eurekafl‘ﬁotd Lathes only 15 Dollars. Gear Wheels and
Faucet, J. M. Hopkins...... . 168,997 | Stove, heatirg, Raveaud and Marty .. . 168,92 Sevlfd for m‘ic'u]ar and Sme‘ Olrile{egg ‘(l:lélzlﬂgr’l‘eﬁ%“‘é?é}‘hb ggl:tsﬁluﬁtl?at%lg Cn%;}(iiggg%‘%es mall Tools and Materl-
Fenee harb, wire, L. M, Deyore.......o.er ovovsvr, 168,886 1 Sugar machine, cabe, G. D. Jones,,,,,...,...,.... 169,004 | JASTING (CO., Evelina St.. Philadelphia. { 8.
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Srientific dmerican,

Important New Scientific Books.

Treatise on Steam Boilers: their Strength, Con-
struction, and Economical Working. By Robert Wil-
son. 3rd edition, 12mo0., Cl...ccvuvveeiiiss weeens $3.00

The Mathematical Theory of the Steam Engine,

with Rulesatlength, and Examples worked out for the
use of Practical Men. By T. Baker. 12mo, clotb, 75¢c.

ers.
| X P (D550000060 0o o00ea00a500) 660 G00Bo000000005000000
The Operative Mechanic’s Workshop Companion
and Sclentific Gentleman's Practical Assistant. Bg
‘Willilam Templeton. $2.50
A Pocket Book of Us~ful Tables and Formulge for
Marine Engineers. By Frank Proctor. Full Bound.
| IPocket BOOK fOrIM ......ccoovvt sennnnnnennennnones .00
A Rudimentary Treatise on Clocks, Watches, and
Pells. By Sir Edmund Beckett, Bart. 12mo......81.7

The Coach Maker’s Illustrated Hand Book. con-
taining Complete Instructions in all the different
Branches of Carriage Building. Edited by I. D. Ware.
Second Edition. 8vVO..........ccoiiiiiiiiis viinn ol $3.00

Gasfitters’ and Plumbers’ Companion—A Clear
and Comprehensive Treatise bearing on all the Tmpor-
tant Points of the Business, with Valuable Receipts.
etc. By Jos. D. Galloway, Gas Engineer. 12mo.
Paper, ©5cents. Cloth......cv.vvieninnns sovnneannns $1.00

Water Works for the Supply of Cities and Towns.
By Samuel Hughes. 12mo............. $2.00

Gas Works, and the Practice of Manufacturing
and Distributing Coal Gas. By S. Hughes. 12mo..$1.75

Hydraulic Tables, Co-Efficients and Formulae for
Finding the Discharge of Water from Orifices,Notches,
‘Welirs, Pipes and Rivers. Illustrated. 12mo......! $7.00

The Commercial Hand Book of Chemical Analysis.
By A. Normandy. New Edition. Edited by H. M.
Noad, Ph.D. 12MO0...cceeue viivnnrnnes oo vovnes - $6 25

Treatise on Coal and Coal Mining.
Smith., 12MO0....cccvviiiiis tiiiiiiiiiiiiiiiinnnenee $

Hints to Young Architects. By Wightwick. Edit-
e by G. H. Guillaume. 12mo $2.00
g Theabove, oranyof our Books, eent by malil, free

of postage, at the publication price.

Having removed to new premises, which we have spe-
clall¥ fitted up for our own use, with greatly increased
facilities, we shall in future keep on hand, in addition
to our o wn publications, a large and valuable stock of

AMERICAN AND ENGLISH
Practical and Scientific Books,

IN ALL DEPARTMENTS.

§=~ Books imported to order from Europe.

Our new and enlarged CATALOGUE OF PRACUTICAL
AND SCIENTIFIC BOOKS—Y6 pages, Svo.—sent free to
any one who will furnish his address.

A Select List of Books on Metals, Metallurgy,
Strength of Materials. Chemical Analysis, etc. ; also, one
on Steam and the Steam Engine, as well as a Catalogue of
3 Choice Collection of Practical, Scientific and Economic
Books, with prices, sent free upon application.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS,

810 WALNUT STREET, Philadelphia.

Thee HOADL
PORTAB“II.E STEAM ENGINE.
AUTOMATICAL CUT OFF REGULATOR

BALANCED VALVE

\SIHLMYS N0X FH4THM ILYLS

e

THE BEST&°MOST ECONOMICAL ENGINE
SEND FOR CIRCULAR.

THE J.C.HOADLEY CO. LAWRENCE MASS.

O ENGINEERS, MACHINERY MANUFAC-

turers, Tool Makers, Patentees and others—The un-
dersigned influential and well established firm, carryin
on business in Melbourne, the principal of which has ha
over 20 years’ experience in the Australian Colonies, and
which has a large and extended connection, is willing to
-andertake the sole ageucy in the above Colonies for the
sale of all classes of Engines, Agricultural Machinery,
Engineers’ Tools, Mechanica] Inventions and Patents,
an dalso to transact every description of business in this
class. Highestreferencesgiven. DAVID MUNRO & Cv.,
154 Queen Street, Melbourne.

T.eCount’s Patent
MACHINIST’S TOOLS.

Redml:ed Prices.

Set Iron Dogs, 3§ t0 2 In.....ccvvvvvenniannnnnnn ... $5.60
o el e g W $12.00
¢ Bteel tt % 4R 1% 6.30
o DR TR AT $13.00

Iron & Steel Clamps, Die Dogs,Clamp Dogs,Vice Clamps.
Expanding Mandrels, &c. Send forlatest Price List to
C. W. LE COUNT.  South Norwalk. Coun.

3 ) 3 £
Shriver's Hydraulic Organ Blower
may be seen at the®American Institute Fair, blowing a
large Church Organ. Send for circular to T. SHRIVER

& CO., Manufacturers, 333 E. 56th St., New York.

—C

Can be readily fitted to Store Fronts
PROOF, and affording absolute rotection; also
Store Fronts, Private Houses, Offices, and School
or balance weights, and cannot get out of order.
shutters in the world. Are fitted to the new Zribune
Building, Leoox Library Building. Have been for

and are endorsed by the leading architects of the world.

AGENTS WANTED.

They are handsome in appearance, and are the best and
uﬂ;lln&z,ﬂ'Delaware and Hudson Canal Buildin
ears in da

LARK & COMPANY'’S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Rear Windows or other openings, making them FIRE AND BURGLAR
D SHUTTER
Partitions.

in various kinds of wood, suitable for
Clark’s shutters are self-acting, require no machinery

333
STEAM PUMPS.

FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.
S8end for circular of recent patented improvements,

THE NOR‘R’ALK IRON WORKS,
South Norwalk, Conn.

3 Manhattan
y use in every principal city throughout Europe,

JAMES G. WILSON, Manager, 218 West 26th 8t., New York,
and at London, Paris, Vienna, Berlin, Melbourne, &c., &c.

per day at home. Samples worth $1
free. STINSON & Co. Portland,Maine.

$5 to $2

The TOLL-GATE! Exteo tletars s ies, o2

find! Address with stamp, K. C. ABBEY, Buffalo, N Y.
TO ELECTRO-PLATERS, SJEWELERS,
AND WATCHMAKERS,

BATTERIES, CHEMICALS, AND MATERIALS, in
sets or single, with Books of Instruction for Nickel or
Silver Plating. THOMAS HALL, Manufacturing Elec-
trician, 19 Bromfleld Street, Boston, Mass. Illustrated

Catalogue sent free.
77 male,in thelr locality. Terms & OUTFIT FREE.
Address P. 0. VICKERY & CO., Augusta, Me.

Stone Channeling
OR

Quarrying Machine,

A WEEK to Agents,0ld & YoungTMale & Fe-

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO., RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS.

-

THE NEW

Elements of Hand-Railing.
REVISED EDITION.

Containing Forty-one Plates, THIRTEEN of which are
PERFFOTLY NEW, with letter-press descriptions. By
Ropert Riddell, author of the ‘* Carpenterand Joiner,’’
and “Hand-Rating Simplified.” 1vol. Folio,cloth, $7.00.
CLAXTON, REMSEN & HAFFELFINGER

6.
INVESTED in Wall Street
0 often leads to fortune. A
72 page book, explaining
everything, and copy of the Wall Street Review.
ﬁ JOHN HIOKLING & Co., Bankers
+ and Brokers, 72 Broadway,N.Y.

OR SALE —The right to Manufacture the Wil-
llam Greet Iron, Cotton, and Hay Hook Bale Tie,
atented Jaly 27,1875, ThisTle is sugerior toall others,
as it can be used an indefinite number of times. For

Drawings, etc., apply to ‘WILLIAM GREET,
Mooresvy Ve, [imestone County, Alabama.

PATENT

OLD ROLLED
SHATFTING.

The fact that this shafting has 75 per cent greater
strength, a finer Anish, and is truer to gage, than any
other in use,rendersit undoubtedly the mo st economical.
‘We are also the sole manufacturers of the CELEBRATED

CoLLINS' Pa1. COUPLING, and furnish Pulleys,Hangers,

etc., of the most approved sty les.
ap plicatlon to JONES .
Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa.
190 S. Canal Street, Chicago, Ill.

0¥ Stocksof this Shafting in store and for sale by

FULLER, DANA, & FITZ, Boston, Mass.
GEQ. PLACE & CO., 121 Chambers St.. N.Y.

PIERCE & WHALIN’G, Milwaukee Wis.

Price list mailed on
& LAUGH

Brain i1 i all styles.
nara Milling Machines 5
A new Universal Milling Machine for $200. Also Brown'’s
Pat. SCREW MACHINES. and our new Brainard STEEL
BAR VISE. B. M. M. CO., 181 Milk St., Boston, Mass.

EW & SECOND HAND WOOD WORKING

Machinery, Floorers, Planers and Matchers, Single
and Double Surfacers, Moulding Machines, Scroll Saws.
Suction and Blast Fans for Shavings,etc. D. J. LATTI-
MORE, 31st and Chestput St., Philadelphia, Pa.

VIN‘EG_A HOW MADE IN

10 HOURS from
Cider, Wine or Molasses, without nsing drugs.
Address F. I. SAGE. Vinegar Maker. Springfield. Mass,

A MONTH--Agents wanted every-
where. Business honorable and first
class. Particulars sent free. Address

J. WORTH & CO., St. Louis,Moe

E. M. MAYO’S PATENT BOLT CUTTER.
g Send for Illustrated Circular, Cincinnati, Ohio.

FINE TOOLS

For Machinists, Jewelers, Engravers. Watchmakers,
Amateurs, and others. Also, a fine assortment of File
and Steel Wire Sueplles, at FRASSE & CO.’S, 62 Chat-
ham Street. New York.

PATENT

Planing and Matching

and Molding Machines, Gray and Wood’s Planers, Self-

oiling Saw_Arbors, and other wood-working machinery.

S.A.WOOD'’S MACHINE CO.,{QI Liberty St., N. Y.
Send for Circulars, ste. T Sudbury St., Boston.

DECALCOMANI1IE,
or TRANSFER PICTURES, with book of
24 pp., giving full instructions in this new
and beautiful art, sent post-paid for 10 cts,
100 ass’td pictures, 650 cts, They are Heads, Landscapes, Animals,
Birds, Insects, Flowers, Autumn Leaves, Comic Figures, &c.
They can be easily transferred to any article so as to imitate the
most beawtiful painting. Also, 5 beautiful GEM CHROMOS
for 10 cts. ; 50 for 50 cts. Agents wanted,
Address J. L. PATTEN & CO., 162 William Street, New York,

NG, |
ING,

PLANING & MATCH|
MOULDING, MORTI S
TENONING,RESAWING,SHAPING
“BAND & SCROLL SAWS &c.&c.

JFAY &

cINCINNATI.O.

C(

MPORTANT FOR ALL CORPORATIONS AND

i MANF'G CONCERNS.—Buerk’s Watchman’s

me Detector, capable of accurately controlling the

motion of a watchman or patrolman at the different sta-
tions of his beat. Send for circular.

o K, P. 0. Box 979, Boston, Mass.

N. B.—The suit against Imhaeuser & Co., of New York,
was decided {n my favor, .June 10, 1874. Proceedin
have been commenced against Imhaeuser & Co. for sell-
ing. contrary to the order of the Court, and especially the
clock with a series of springs in the cover, and marked
Pat'd Oct. 20, '74. Persons using these, or any other
clocks infringing on my Patent, wiil be dealt with accer
ding to law,

E
24—626—628 Market St., Philadeiphia, Pa. ]

THE

CHRISTIAN
~UNION.

REV. HENRY WARD BEECHER, Editor.

Ellinwood’s authorized verbatim reports each week of
Mr. Beecher’s
Sermons in Plymouth Church.
All his literary productions, including the characteristic
‘*STAR PAPERS,’’ will be given. Serial Stories by

REV. EDWARD EVERETT HALE, D.D,,
(Author of a “ Mun without a Country,” &c.)

HON. ALBION W. TOURGEE,
Judge of the Superior Court of North Caro-
lina, (Autbor of ¢ Toinette,’’ &c).

MRS. HARRIET BEECHER STOWE,
(Author of “ Uncle Tom’s Cabin, &c).

A Comprehensive Family Religious Newspaper.
Terms $3.20 per year, postage prepaid.
New and Unusual Terms to Agents.

Cash Commissions and Competitive Premiums
in Cash.

$2,000 Given Away!

Send for particulars.
HENRY M. CLEVELAND, Publisher.
HORATIO C. KING, Ass't Publisher.
27 Park Place, N'ew York.

‘W ASHINGTON, D. 50.,}

Sept. 18, 187
JNO. MAYHER,
Treas. Valley Machine Co., East
mpton, Mass, .
ear Sir: The ‘“ Wright Bucket
Plunger Steam Pump’’ yo ybuilt for
the Government °* works like a
top.’’ Am sure it has never had its
equal in any of the Departments,
and I have no hesitancy in recom-
mending this Pump to any one in
want of a first class,noiseless Steam
Pump. Very res%cectfm;‘v.f
J. THOS. MILLER,
Chief Engineer U. 8. House of
Representatives.
Send to us for Catalogue.
V. M. COMPANY.

Portable Engine,4. 5,6,8h.p. Some-

?E%(?N%yﬂeflfs l;:hhf nebwﬁ Best for price. Circulars,
AND W(CJOD WOBKINGMACHINERY-

HAS. PLACE, 103 Reade Street, New York,

8,000in Use
Blake’s
STEAM PUMPS

for every possible duty. Send
for Illustrated Catalogue.
GEO. F. BLAKEM'F'G CO.
86 & 88 Liberty Street,
New York,

50 and 52 South Cana
_ St..Chieago. IIl.

IIIII_] WROUGHT

Sts.. Boston. Mass.
IRON

II BEAMS & GIRDERS

! I \HE UNION IRON MILLS, Pittsburgh, Pa.—

The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the corpound welds between the stem
and flanges, which have proved so bjectionable in the old
mode of manufacturing,are entirely avolded. Weare pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive Iithograph, address
Carnegle Brothers & Co.,Union Iron Mills,Pittsburgh, Pa.

i e

Cor. Causeway and Friend

Call at Fair American Institute and See

NEW DRAWING PRESS & OTHER TOOLS.
STILES & PARKERPRESS CO ., Middletown, Ct.
8¥F Will meet parties by appointment.

and Morphine habit absolutely and
speedily cured. Painless: no publicity.
Send smm‘g for particulars. I')) . Carl-
ton. 187 Washington St., Chicago, Ill.

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Planing. Tonguelng.
and Grooving Machines, Daniel’s Planers, ‘Richardson
Patent Improved Tenon Machines, Mortising, Mould-

ing, and Re-Saw Machines, and Wood-Worki Ma-
chinery generally. 26 Salisbury Street, Worcester, Mass.
(Shop formerly occupled by R. BALL & CO

L. B. WITHERBY.

$1
8500

dally.

@. J. EUGG. 8. M, RICHARDSON.

a day at home. Agents wanted. Outfit and
terms free. TRUE & CO.. Augusta, Maine.

IN GOLD GIVEN AWAY, also 50 per cent
Commission. You can make from $10 to $20
FAMILY JOURNAL CO., 292 Broadway, N. Y.

ILLIAM HENRY KING—ALBUMEN MANUFAC-
TURER, 18 & 80 St. Andrew Street, Liverpool,Eng.

OTIE SAFETY HOISTING

Machinery.
No. 348 BROADWAY, NEW YORK.

OTIS, BROS, & C0
WHIPPLE'S
Patent Door Knob.
Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judges say: “ We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to suit

any thickness of Doors.”” Send for Circuiar.
THE PARKER & WHIPPLE COMPANY.
West Meriden, Conn., or 97 Chambers §t.. N Y

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine; Lowe's
Patent Tubularand Flue Boilers; Plain Slide Valve Sta-
tlonary, Hoisting. and Portable Englnes. Bolilers of all
kinds. Steam PtYnps, Mill Gearing, Shafting, &c., Stlk,
Tow Oakum, Bagging. Rope, Flax,and Hemp Machinery,

ents for the New Haven Manufacturing Co.'s Machin-
ist’'s Tools; for Judson's Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks,
WAREROOMS, 10 BARCLAY STREET, NEW YORK,

WORES PATERSON, NEW JERSEY.

© 1875 SCIENTIFIC AMERICAN, INC.

BOOKWALTER ENGINE

Compact, Substantial, Economical,
and Easily Managed. Guaranteed to
work wellandgivefull powerclaimed.
Engineand Boller complete, including
Governor, Pump, &c., with shipping
boxing, at the low price of
3 Horse Power...... ... $2

[13 143

i ¢ Put on Cars at Springfield, Ohio.
Address

JAS. LEFFEL & GO,

Springfield, Ohio; or
109 Liberty St. New York City.

‘OODWORTH 'SURFACE PLANERS $125. Planvrs
an_d Matchers, $350. S.C. HILLS, 51 Courtland
street, New York.

—
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Black Baking and Self-

Makers also of Lﬁe Dazzle
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IMPROVED MACHINERY for STAVE
Heading, Shingle and Handles, Cabinet Maker’s Machin-
ery, Balley Gauge Lathe, Durkee’s Automatic Saw Mill
gm)gﬁoved) Key Seat Cutting, Pulley Boring,and Milling

achines Radial Drills, Steam Englnes, and Bailey’s Ve-
neering Machines, Cable and Sheaves for transmitting
Power eic tc. T. R. BAILEY & VAlL, Lockport,N.Y.

Ladies Can make $5aday in theirown Cityor l'own,
Address ELLis M'F’a Co., Waltham, Mass,
g Excelsior

Larest Improvemnent.
Double Treadle, including one
doz. Saws, thirty inimitable Fret
Sawing Patterns & Prepared W ood
to the value of ¥4, A new device
for M%htemn Saw, Power Drilling
attachment, Wrench, Oil cup, and
Screw driver. Speed 800 strokes per
minute. Saws 1% in. thick. Price.
complete, cased and delivered on
board cars,or at Express office,$12.
SMALL STEAM ENGINES,
with copper Boiler, to drive light
AN Lathes, Scroll Saws, &c. 100 Scroll
Work_ Designs Free on receipt of
stamp. GEOU. PARR, Buflalo, N. Y.
Saw only, without Attachments, $9.00.
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) RAWING INSTRUMENTS —DRAWING
Materials, Surveying Compasses, Transits, Levels,
Tape Measures, Field Glasses, Spy Glasses, Microscopes,
Telescopes, Barometers, &c., &c.
AMES W. QUEEN & CO.,
924 Chestnut Street, Philadelphia, Pa.
601 Broadway, New York.
Catalogues, Part 1st, MATHEMATIOAL; Part 2d, OPTI-
0AL; Part 3d, MAGIo LANTERNS; Part 4th, PHILOSOPHI-

ACHINERY.

, NO AND STEAM
'DERRICKS & TRAVELLERS

- THOMAS RESS; RUTLAND,V

MACHINERY

CAL INSTRUMENTS, each ten cents.

\TONE SAWING

MERRIMAN'S PATENT. ALSO,H

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. ta Pr

Send for Illustrated Catalogue and

GEORGE PLACE,
121 Chambers & 103 Reade 8ts. N.Y.City.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes al! hard and brittle substances to
any required size. Also, any kind of
=STONE for RoAaDS and for CONCRETE, &C.
Address BLAKE CRUSHER CO.
New Haven, Conn.

LE FOOT LATHES,

With 8croll and Circular Saw Attach-~
ments, Slide Rest, Tools, &c. ; also Small
Engire Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
Prices. Our new Catalogue describes
these and every tool necessari' for the Am-
ateur or Artizan. Send for it.

Planing

WM. L. CHAS
95 & 97 Liberty 8t., New York,
Mouldlng

. & Matching,

, Re-sawing and Tenoning Machines. Scrol
General Wood- Working Machinery.»"

JOHN B. SCHENCK'’S

Send for Catalogue.

SONS{Matteawau, LY.
Bradley’s Cushioned Hammer

1ce List.

EAG

118 Liberty St.,N.Y.city
has larger capacity, 18
more durable, takes up
less room. does more and
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.
Guaranteed 8 recom-
mended. Address
BRADLEY
Manufacturing
Company,
S8VBAOUSE. N, Y.

Tools

ULD, Newark.

GEO. W. READ & CO.,

STEAM BAND SAW
AND VENEER-CUILTING MILL,
186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R., N.Y
Alwaysonhand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !
gﬂ‘ Enclose Stamp for Catalogue and Price-List.
rders by mail promptly and faithfully executed.
500 AGENTS WANTED-—To Sell the Oriental
Stationery and Jewelry Package. the largest

and fastest selling package in the world. gMailed for ¢,
Address R. L, FLETCHER. 111 Chambers 5t.,New York

Machinists’
All sizes at low prices. E. GO L




Advertisemencs,

Bacli Page $1.00 a line.
inside Page = = 75 cents a line.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

Eng ine Spindle, & Cylinder Qil. E. H. KELLOGG,
170 ‘ir .m’anufagtures the best. Established *58.
2888
D W O
=,

—_—

PRICES.

Lathe.............ccovvevnnnnn..

(uackenbush’s Amateur Lathe.

Countershaft..

Foot Power.

PATENTEE & MANUFACTURER
Herkimer, N. Y.

—_——

g=F"Liberal Terms to the Trade.

SEND

FOR
037~ CIRCULAR. _&8

Schlenker’s Stationary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N.Y.
¢&F= Send for Circular. &1

Dr. Feuchtwanger’s Treatise on

i all its practical bearlngs and manifold npplicntlons in
the Arts. THIRD EDITION.

\‘7 ANTED By a capable and energetic busi-

ness man about going to Sau Francisco. Cal., an
Ageney for anv desirable Patent or Manufactured Arti-
c-¢s. The writer has an extensive a-quaintance in gen-
eral mercantile and manufacturing businesses, and in-
tends devoting his whole time tothe general agency busi-
ness. First class references can be given. Persons de-

sirous_of employing such a one, will address, for ten
days. Box 693, Pittsburgh P, O., Pa.

Shaping Machines

Have novel device for changing

length of stroke while in motioi

p also, automatic down feed, an.

quick return. Four sizes.
Patented 1868, 1871, 1874.

Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
B _Iron Working Machinery

*’Shafting, Pulleys, &c.

M AGNETS—Permanent Steel Magnets

of 1oy form or size, made to order by F, C. BEACH
& u¢)..46 Canal St., New York. Makers of the cele-
wraiea Tom Thumn 'and Miniature Telegraph Instru
mer g,

100 pn;i‘e Book and samples ot
Rubber Roofing. Complete
materials for new roof, 43g¢. a ft.
Fire-proof. durable, chenp Easlly
applied with posilive satisfaction.
‘Write at once and save money,
N. Y. Slate Roofng Co.

CEDAR 5T, N, X,
State where you saw this notice.
" NGINES & BOILERS,new & 2d h'd, perfect condition.

Very cheap. Adaress BINGHAM & %ICH 01l City,Pa.

" Qur Boiler and Pipe Covering
Save 250 PER CENT.
in FFUKEL.

ASBESTOS FELTING COMPANY,
316—82 FRONT ST., New York.

ASKELL'S THREE CYLINDER PUMP—

Hand or Power. Cheaper than a Steam Pump.

Will outwear a Rotary Pump—do more work, with less

power, than any other pump. Not liable to get out of

order. Apy blacksmith can repair it. Adapted to any
kind of hard work, Send for Circular,

CHASE MACHINE COMPANY, Boston, Mass.

THE HEALD & SISCO
Patent Centrifu§31 Pumps

VERTICAL & HO
Premiums at New Orleans Cincinnati and New
York. "Medauif {2 "
American Institute, 1872
1’errect satisfaction guaranteed. The cheapest, simplest,
strongest, most efficlent and popular Pump in use, for
emmyrnf Dr¥ -docks, Coffer-dams, etc.,and for use in
Papel Mills, Tanneries,and Factorles. STEAM PUMPS
very low, for Wrecklng, Dredging, Irr nting. etc, Illus-
trated pamphlet, free. arly 1,000 references to act.ual
cusiomers. 51 E%%?s first class testimony Addre

g

SISCO & CO. BaldMnsﬂlle.N Y.

NOYE’S
| a a
Mill F'urnishingWorks
are the largest in the United States. They make Burr
Mr 1stenes, Portable Mills, Smut Machines, Packers,Mill
Picks, Water Wheels, Pulleys and Ges.ring, specially
adapted to flour mllls Send for catalogue
J. T. NOYE & SON. Buﬂalo, N. Y.

Seientific

Aumerican,

duced and treated wit
results.

could dowith flle and
factory enabled the g
ufacturer can affor

tor Deal only with
their goods. Address

PURE EIVIELIR Y

No metal workin,
well mounted Emery Grinder.
and chilled iron which resist all the e
erly mounted and used b,

5%, LOWPRICED EMER Y WHEELS

Made and introduced by, 1nexperlenced men, have resulted in failure, dissatisfac—
tion and distrust of all
not be sold at a low price), w

Wheels. Standard and reliable goods (which can
en bought direct from the maker, progerly intro-
h the same care as other first-class tools, yield first-class
tool in existence will save as much money as will a
Emery Wheels will readily shape hardened steel
orts of other tools. A Tanite Wheel prop-
a skilled man willdoas muchwork in a daK asthe man

The introduction of 6 machines in one

Emerg

v{se in a week

roprietor to dlspense with the labor of 70 men. Every man-

to buy one Emery Grinder for every two vises in his fac-
standard makers, and you bu;i‘their experience as well a8
THE TANI

CcO
Stroudsburg, Monroe Co., Pa.

Guaranteed equal to any in the market, at prices lower than any other first class Emery.

JUST OUT.

o
qIPED

COMPILED FROM THE

Srientific Jmerican

An Illustrated Hand-Book of Practical
Hints and Suggestions for Mechanics,
Eagineers, Farmers, Housekeepers,
and Workmen generally.

—0—

EDITED BY PARK BENJAMIN,

100

Contents.

DEPARTMENT OF MECHANICS,

Master-Tools, accurately represented. How to make
and use them. Valuable suggestions for management of
Machine Tools. Hints for Casting, Forging, Temper-
ing, etc. Trade Secrets and Wrinkles. The whole super-
vised by JosHUA RCBE.

DEPARTMENT OF ENGINEERING.,

The management, construction, and repair of Boilers,
Engines, Valves, Shafts, Belts, Pulleys. and Hangers.
Brief rules tor practice, etc., prepared by Mr. R. H.
BuEL. Also, New Paper on Testing Metal, expressly
written by PRoF. R. H. THURSTON, C.E., who also su-
pervises the entire Department,

DEPARTMENT OF PRACTICAL
TECHNOLOGY,

Supervised by PrRoF. P. H. VANDER WEYDE, M.D.
Metallurgical Operations; Cements and Glues; Painting
and Varnishing; Making simple Instruments, etc., etc.
Hundreds of Recipes for every variety of Industrial
Work.

DEPARTMENT OF THE FARM,

How to construct Farm Buildings. The Dairy. Hints
for care of Stock, about Manures, Plants, Vegetables,
Trees, Farm Machinery, etc., etc.
DEPARTMENT of the HOUSEHOLD,

Cleansing Processes of all kinds. Window Gardens.
Destruction of Vermin. Care of China, Glass, and Fur-
niture. Papering Walls. Simple Remedies, etc,, etc.

The vo.ume comprises 250 pages, is printed on fine
paper, with gilt edges, and is of large pocket-book form,
flexible covers. neatly ornamented.

Mailed, post paid. on recelpt of $1.50.

1 copy Bcientific American, 1 year, and 1 copy

Wrinkles and Recipes..................... ... $4.20
Address
H. N. MUNN,
PUBLISHER,
P. 0. BOX 712,

37 Park Row, New York City.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Faawxniw, V. Pt.  J, M, Avvxm, Pregs
J. B. Pxecn, Joe

HARTFORD, OONN,

GLASS OIL CUPS

of all kinds. Brass Fittings for Steam, Water and Gas.
Brass Castings. Send for_ Catalogue.
HILLARD & HOLLAND Gold 8t.. New York.

THE NATIONAL

Steel Tube Cleaner.

JuLY28

1874,

Adopted and in use by U. 8. Navy. orsale%ydealers.

Send_for Clrcular. 'HE CHALMERS SPENCE CO.
foot E. 9tk Street. .

N. Y., Agents for the U. 8
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AUR SPACE IMPROVEMENT.
Saves 10 to 20 per cent. CHALMERS SPENCE CO.
foot E. 9th St., N.Y.;1202'N. 2nd St., St. Louis, Mo.

HE ADVERTISER WANTS TO PROCURE

& Stationary STEAM FIRE PUMP. Among its good
qualities it must, 1st, be able to draft water througha
12 inch suection, 'havlng a perpendicular rise of 20 ft.,
without any previous priming; 2d, while go drafting wa-
ter, throw six streams, at least, throug 1% inch nos-
zles, malnmnlni 100Ibs. water pressure and using steam

at 60 to 70 1b ny one having such a pump (new) may
find a cash customer b sendhig descﬂption and price to
C.T. CO.,P.0. Box

Diamond Solid Emery Wheels.

PRIOES—6X 31 25 Bxl s2 25: 12x1%, $5.50; 1632, $12.50;
18x2. $16.00; 342 ATV other sizes at pro-
portionate prices Fast cumng, free from glazing, they
are the best Solid Emery Wheels. Give diam. of holes
in your order for wheels. Emery Grinders unequaled b,
any in the world. Address AMERICAN TWIST DRIL:
CO., Woonsocket, R, 1.

IRON AND STEEL

DROP FORGING.

Of Every Desoription, at Reasonable Prices.

The Hull & Belden Company, Danbury, Ct.

DITCHING and EXCAVATION.

RANDOLPH'S PITCHER AND EXCAVATOR: Simple,
strong. and adapted to all soils reasonably free from
stumps or large stones. Will do the labor of '00 men,
steadily. at the cost of ten. Machines ot all sizes, cut-
ting from three inches wide, three feet deep, to 36 inches
wide, four feet deep. Extra sizes made to order. Circu-
lars, &c., sent on ?Iglicatl

‘RANDO BRO’S, 111 Broadway, New York.

O DYERS AND MANUFACTURERS.

Thomas’s Fluid Tannic Acid, or Black Color Base,
for Coloring Hats, Carpets. and all Felt Gooas, and Tex
tile Fabrlcs, and for ma ing Ink. Price 6c. per 1b. Ad-
dre PENCER THOMAS, Elmira.'N. Y.

THE B EST INJECTOR

For Locomotive and Stationary Bollers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe

Throws more and hotter water, with less steam, than
any others. It hastwo Waterways, ixed Nozzles, and no
movable parts to get out of order

NATHAN & DREYFUS, Sole Manufacturers
O8 Liberty St., Now Yorit.
& 8end for Catalogue.

OGERS’ TANNATE OF SODA BOILER

ﬁ SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
sd!son, Ind. g3 Send for book on Boiler Incrus’

and Cement,

From f.he best London Manufacturers. For sale b;
J. BRAND, 55 Clift 8t., N.
A Practical Treatlse on Coment farnlshed for % cents.
' Lowest Priced and BEST.

Exﬁelslw Do Your Own Printing

$ Press_for cards, labels, envelopes, etc.
Larger sizes for larger work.

" BusinessMen dotheirprintingand
advertising, save money and 1increase
trade. Amateur Printing,delight
ful pastime for spare heurs. B $

have great fun and make meney fasi
at printing. Send two stamps for full

mﬁn
Pre Sses cata.log Ereeses typeetctothe Mfrs

00., Meriden, Conn.

THE SOUTHERN STATES
AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Fair Grounds, at
New Orleans, Commencing February
26, 1876, an(i Continuing Ten Days.

MARKS, PRESIDENT,
SAMUEL MULLEN GENERAL SUPERINTENDENT.

Executive Committee.

A. BALDWIN, Chairman;
JAMES I. DAY, W. B. SCHMIDT,
COLONEL J. D) HILL, JOHN G. FLEMING.

It is the aim of the Board of Commissionersto make it
a thorough Ex%)osmon of the Agriculturaland Mechani-
cal Products of the Southern States, Mexico, and Central
America; but it will be open to competltors throughout
the country, and the general premium list will embrace
all articles comprehended in the general design of an
Agricul tural and Industrial Exposit on. 1ncludlng special
premiums for strictly Southern product:

‘The Mechanical Department has been devised with
great care and on the most extensive scale. The Pre-
mium List will be ready for distribution November 20th.

{)le arrangements have been perfected for the trans-
porta ion of goods and visitors from everg gection at re-
duced rates. Fordetailed 1nforms.tion. dress

MUEL MULLEN, GEN’L SUP’T,
No. 80 Cnmp St.,New Orleans.

RICHARDSON, MERIAM & CO.,

Manufacturers of the latest amproved Patent Daniels’
and Woodworth Planing Machines, Matching, Sath and
Molding, Tenoning, Morcisin, Borlng. Slmp(n Vertl-
cal and Circular e-sawlng achines, Saw M

Arbors, Scroll Saws, Rajlway, Cut-Off and Rlp saw
Machines. Spoke and Wood Turning Latnes and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application.” Manufactory, Wor-
cester, Mass. Warehouse, 107 Liberty Street, New York.

Machinery of lmproved Styles for making
SHINGLES, HEADING AND STAVES,
Sole makers of the well known IMPROVED LAW’S PATENT
SHINGLE AND HEADING SAWING MACHINE. For circu-
ars, address TREVOR & CO., Lockport, N.Y.

" DAMPER AND LEVER
REGULATORS B E S T GAGE COCKS.
MURRILL & KE1ZER, 44 Holliday St.,Balt.

ON PLANERS,

ENGINE LATHES, DRILLS, &c. Send for Price List.
NEW NG

HAVEN MANUFACTURI 5
New Haven- l‘onn

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Bridges, Reservoirs, Breweries. e

Remit 6 cents postage for Practical Treatise on Cements.

S. L. MERCHANT & Co., 16 South St., New York.

HOMAS'S FLUID TANNATE OF SODA—
Never fails to remove Scale from any Steam Bo!ler,

using any kind of water. Itis m Barrels 1b. ‘iﬁ
250 1b., 4 Bbls., 125 1b. Price on 100 erlb. A ress
N. SPE S, Elmira, N. Y.

New and Second-Hand}
or descﬂg‘uon address

GINES AND non‘msk
IN & WHITE, Oil City, Pa.

E%
Portable and Statlonnryw

BOGARDUS’ PATENT UNIVERSAL ECCEN-
T

TRIC MILLS—For grlndin%Bones. Ores. Sand, Old

ucibles i1 Cake, Feed, Corn,

Fire Clay, Guanos
Corn and Cob, Tob: 80Cco,Snuff, Jugar, Salts Roots. Spices
Coffee, Cocoanut Flaxseed, Asl estos, Mica, etec,

whatever cannot be ground by other milla, Alsofor Ps.lnt.s,
Printers’ Inks,Paste Bls.ckin ,etc,: JOHN W. THOMBSON,
successor to JAMES BOG. US, corner of White and
Elm 8ta., New York.

© 1875 SCIENTIFIC AMERICAN, INC.

[NOVEMBER zo, 1875.

F T V. Car, enter Advertlsin Agent.
Box 713, New Yorﬂ city.’ & A8

Mumn & Cus Patent  Cffices
Bstablished 1846,

The Oldest Agencyﬁ Soliciting Patents
in the United States.

TWEN1Y-E1GH? YEARS FEXPKKIENOD.

Address

SAiORE PATENTS have been secured through
:his agenoy, at home and abroad, than through any other in
tae world.

They employ a8 their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
dransmen that can be found, many of whom have been se-
ected from the ranks of the Patent Office,

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SOIENTIFIO AMERIOAN, oontinue to examine inventions
confer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ington. They also prepare and file caveats, procure design
patents, trad ks, and reli s, attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to Interferences give written opinions on
matters of infringement, farnish copies of patents: in fact
attend to every branch of patent business poth in this and
in foreign countries.

Patents obtained in Canads, England, France, Belgiuir,
@ermany, Russia, Prussia, Spain, Portngal, the British
Oolonies, and all other countries where patents are
granted.

Copies of Patents.

Persons desiring any patent issued from 1886 to Novem-
ber 26, 1867, can be supplied with official copies at a rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications.

Any patent issued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this office $1

A copy of the claims of any patent issued since 1836 will
be furnished for $1

‘When ordering copies, please to remit for the same as
above, and state name of patentee, title of invention, and
date of patent.

A speots] notice 18 made in the BOIENTIFIO AMERIOAN Of
all inventions patented through this Agency, with the
name and d of the p Patents are often
sold, in part or whole, to persons attracted te the invention
by such notice.

A pamphlet of 110 pages, containtng the laws and fud) di-
rections for obtalning United Btates patents, aleo # circulyr
pertaining exclusively to Foreign Patents, stating costs in
aach country, time granted. cto.. sent free. Address

MUNN & CO.,
Paviishers SCIENTIFIC AMERICAN

37 Park Row, N, Y.
sraNcE OFF_E—~COorner ¥ and 7th Streets,
ashington

OF THB

SCIENTIFIC AMERICAN,
FOR 1875.
THS MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXEI.—NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the mew volume more attractive and use-
ful than any of its predecessors.

To the Mechamec and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIQ
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-

prary, and the Reading Room.

TERMS,
One copy, one year (postage included)... .... $3,20
One copy, six months (postage lncluded) 1.60

One copy, three months (postageinclnded).. 1.600
One copy of Scientific American for one

year, and one copy of engraving, ¢ Men
10.00

One.copy of Scientific Ameriean for one
year, and one copy of “Science Record”

- 520
Remit by postal order, draft, or express.
Address all letters and make all Post Office o~
ders and drafts payable to

MUNN & CO.

837 PARK ROW, NEW YORK,

HE ¢Scientific American’’ is printed with

C‘%‘AS. ENEU JOHNSON & CO.'8 INK. Tenth and
Tombatd Sts, Philadelphia and 59 Gold 8t.. New York.






