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A BTRONG ROOM FOR VALUABLES

It has boen sald that, no matter bow much Ingenulty s ox.
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 scen some burglan' implements, which have been cap
tured by the police of this city, which show not merely skilled
but highly skilled workmanship, certalnly indicating that
the maker might have gained
Inrge wages had he seen fit
to earn his livelihood honest-
ly. Bosides manual ability,
burglars, in many instances,
have been proved to possess
thorough sclentific knowledge
In the use of explosives and
of the electric current ;5o that,

safe makers of the present
day find themselves met by
weapons of offense, which
compel them constantly to

search for new ways of
strengthening their defensive
stractures.

One of the largest safes
that has ever been construct-
ed, and one than which proba-
bly no stronger exists, is a
banker's gecurity room recent-
Iy built by Messrs. Hobbs,
Hart, & Co., the celebrated
lock makers of London, the
head of the firm being Mr. A,
. Holbs, of Hartford, Conn,

Wae glve an engraving of it,
extracted from Engineer.
The dimensions of the room

are 12 feet in hight, 14 feet
wide, and 7§ 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. Tbe engraving
shows the door open. The ex-
terior decorations of the room
are very effective, the design
beiog a modification of that
made for the jowel room con-
structed by the firm for Her
Mujesty's special use at Wind-
sor Castle, There are 450 feet
of molding, forming the pa-
nols 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 inch in
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
i8 inclosed by doors, ete., and steps are formed leanding to
the bottom of the strong room, providing easy nccess into
the interior. As the floor of the room stands some distance
above its base, there is an arrangement of steps running on

wheols, which ean be drawn out opposite the door, rendering |

the entrance to the room perfectly oasy and convenient.
Btanding in front of the door we find o serles of locks, each
having different keys to be retained by independont officers,
thus providing sgainst the risk of any single individusl hav-
Ing ncoess to the room without the presence of the others
Robberies having besn effected abroad by drilling the outer
plates of safes and strong room doors for the purpose of
nerowing in steel plugs, sfter filling the loeks with gunpow
der, to meot such mode of attack the locks are filled with
solld Interior paeking and with & movable disk, which en.
tiraly precludes all necess to the interior of the lock, Hence

these locks cannot bo affected by uny wxplosive, except such
as would blow the entire stracture to pleces, and bury the
experimenter among the rulns. Theso locks differ from all
others in having a serien of holdlng points, all of which must
be destroyed before the safe can be broken into, nstead of
one polnt only, as Is usually the case. As po strong room,
safe, or lock can be regarded as continuounly secure, unless
the possessor of the key has the means, Independently of
Its manufacturers, of making such alterations in It us will

BANEKER'S STRONG ROOM,

virtually make an entirely new combination of the lock, the
firm have invented a lock and key which rendor the possessor
independent of any workman, a8 he can at any moment
change the combination of this key on every chango of ser-
vants, or on any suspicion that a duplicate key hus been made,
from the original or from a wax lmpression.

The door as well as the body of the room Is formed of iron
and steel welded together. The weight of the door alone s
nearly two tuns. By means of equivalents for hinges—
namely, 21 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 impossible to wrench the door by means of
lovers, wedges, or screw jacks. The exterior plates forming
the body of the room are made of § of an inch wrought
iron Staffordshire plates, sttached to which are defences of

AR

high and low earbonized welded steel and iron, to prevent

drilling without previously softening the plates asd maln-

taining them in a softened condition. Steel and iron in
such & combination cannot be easily broken in pleces, s
would be the case with slabs of steel only. The varicus
weans that have hitherto been adopted against such viclence
in this and other countries have been slabs of cast iron, inter

Inced with & network of irom bars to strengthen the cast
metal, first patented by Newton In 1853, by Lilly in 1856, and
Improved on by the introduction of spleglelsen by Herring in
1804.  The plan of security
adopted In the strong room of
Mosars, Hobbs, Hart & Co,,
first employed by them in 1857,
unquestionably surpasses sll
hitherto devised means of de-
fence against skilled violenes,
The sixty-two sections of the
rootn are connected by outside
and Inside sogle lron 5x5x %
of an inch thick, and 6x6x 1
inch thick ; while that forming
the door Is made of angle iron
Ox8x1 inch thick, attacked
to the plates by means of riv-
ets and screws of the thick-
ness of the iron, varying from
1} inches 0 2 inches apart.
Beyond the outer body there
Is an inner chamber 14 inches
between it and the fireproofing,
the object of which is to cut
off the heat-transmitting pow-
erof the metals. By a system
peculiar to the firm, the vari.
ous materials forming the fire.
proofing are kept separate,
thereby preventing any chem-
ical nction, either on the metal
or on each other, while the
outer body plates are arranged
vertically, the burglar-resis:.
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 agaizst
any possible attacks of skilled
burglars or dishonest work.
men. Viewing the strong
room as a whole, it 15 & marvel
of ingenuity and mechanical
skill, The weight is nearly 35
tuns, and the price 12,500, de-
livered on board ship,
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Power of Guunpowder,

M. De Saint Robert, in an
article from his pen in Za
Revue Scientifique, gives the
following calculation of the
efficlency of a rifled cannon,
the diameter of the bore of
which is 3 inches, the shell of
which weighs about 88 lbs.,
and the firing charge of which
is 1} 1bs. It may thus be es-
timated: Experiment has
shown that the velocity of the
sholl when it leaves the wouth
of the cannon is anbout 1,800 feet per second. The hight
from which the projectile would have to fall to acquire this
velocity is 20,800 feot. 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 calorles. Hence the heat evolved
by the above charge of 1} 1bs, of powdor 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 above, the ratio Is 0 208 for the effec-
tiveness of the cannon, that is to say, about 91 per cent

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

The adhesion of surfsces is of much greater importance
apd of more general spplication, in the economy of Nature
and in the production of & maultitude of phenomens, than
appears st 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 liguids against the surface of solids, without
which we would be unable to moisten or lubricate effectively
any solid surfsce, This surface adhesion between & liquid
and u solid of course increases with the Incresse 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 exaztly 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 slong, and not
sink unless the current is slow; while the very finest sand,
potwithstanding it consists of the very same material ax the
stones, will not be deposited at all except where the water is
al porfect rest, Hence the coarseness or finoness of the
gravel in a river bottom depends on the speed of the cur-
rent. The most striking illustration of this property s
found in the process of elutriation, practised by chemists,
It consists in grinding insoluble products with a little water
to & thin paste, and then suddenly diffusing the paste through
& 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.
Alter & time, say 15 or 20 minutes, it is again decanted, and
the apparently clear water loft to settle for several days,
when & small quantity of the very fivest impalpable powder
is obwsined, In the preparation of emery and other polish
Ing powders of numerous grades of fineness, sovoral vessols
are omployed ; and the muddy lquld, first left to settle &
short timo, ispoured in the second, left to settlo n little
longer, then poured in the third, and 5o on. The powder of
this Lard substance, Inst deposited, Is in 50 minute a stats of
dividion a8 to possess very great value as a polishing agent.

Adbesion nlso exists between gases nnd the surfaces of
liguide or solids, and Is the origin of wany phenomens, the
sole causo of which must be looked fer in this adhesion.
if, for instance, there were no adhesion betwesn the alr and
the surface of water, there would be no friction between
them ; sod the wind would move freely over the surface of

| the ocean, and would be unable to raise waves.

. | globular particles were hollow inside,

Scieutific American,

The proof
of this Is that, if we cover the surface of water with a film
of u lighter liquid, like oll, baving less adhesion to alr, thus
laving friction less than that of water with air, the winds
will glide over It without raising waves: henpe the well
known quleting influence of oil on the surface of water agi-
tated by the bolsterous winds; and use of this property has
oceasionally boen made with good effect when oll was on
bLand, It s the same adhesion of air to solids which causes
the dust to be raised by wind, notwithstanding that the par-
tloles 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, vo great a
man as De Saunssure had recourse to the absurd hypothesis
that the water particles of which clouds and fogs consist
were small hollow, vesicular sphares, like microscopie soap
bubbles, with a vacuum Inside, and therefore specifically
lighter than the air. And microcopists oven went so far as
to investigate the vapor of hot water, to see if the sscending
Sowme of them even
asserted that they found this to be so; bat every one experi-
enced in microscopic observations knows that it is next to
impossible o decideif a very trausparent globular object is
hollow or solid, especially If it moves in the field of the in.
strument, as is the case with'the particles of ascending vapors.
In the light of our knowledge of adhesion, such an hypothe-
sis is utter]y 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 mieroscopio observations of the
dust collected from the roofs of the houses in any large city ;
why, then, cannot dust of water be earrled 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 It ascends. It I8 nothing
but water ground to dust by the tremendous fall; and when
the atmosphere is not dry enough to absorb it and make it
disappear, it will rise to elevations of hundreds and thou-
sands of feet, and form real clonds, which will Hoat away
with theothers. The sizo 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 b observed in Iceland,
of which the particles 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 .}, partof 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 theorles,

HOW SOME MOUNTAIN GAPS HAVE BEEN FORMED,

Every one who has visited the Delaware Water Gap,or ss-
cended the Susquehanna from Harrisburg,or passed through
the cut where the Potomac has pierced the Blue Ridge at
Harper's Ferry, or has seen 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 strate of the banks. The gap as plainly denotes a
section cut out of the mountain as a noteh in & stick does the
removal of the wood. The disconnected edges of the strata
tell precisely the same story as tho severed lines of aunual
growth on the sides of a wood chopper's eut: the connecting
portions of wood and stone have been romoved. The (ues-
tion is: How?

The first and most natural sapposition would be that the
valley, back of the dam, had originally been filled, forming a
lake whose outlet was ovor the ridge above the present river
channel: and that, as the outlet was lowered by the wearing
down of the obstruction, the lake was drained until the en-
tire valley was laid bare, 2

This supposition is negatived by the plain fact that it
would be impossible to fill the valley to the hight of the
ridge et 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 & few miles above Harrisburg, where the Susque.
hanna crosses a flexure of the mountain ridge, cutting twice
through the mountains within a few milos, when apparently
it might easily have avoided the obstruection by going & few
miles around.

Another supposition is that originally the river ran at a
lovel 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.
win strata, the softer earth of the surronnding country was
waghed away through its sinking channel, leaving the more
unylelding rocks in mountain ridges. From this point of
view, the river In to be regarded not morely as the gleaver of
the mountain barrier but ag the crentor of It, by reducing the
loval of the adjacent land,

Hitherto this supposition has been the most plausible and
the most generally accepted. But another and perhinps truer
explanation i suggested in Professor Powell's ** Kxploration
of the Cafons of tho Colorado,”

As our Atlantic rivers cut through the Alleghnny cldges,
80 the Groen River, the chief head stream of the Colorado,
plerces the Ulnta Mountalns, flowing through a series of

cafions compared with which our eastorn water gaps are In
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significant. As In the case of the Susquehanns,above noted,
the river bursts through the opposing mountains when sp -
parently it might heve found an easior passage by going
round them. Why did it choose the harder course ¥

Professor Powell’s answer is that it had the right of way,
It was runniog there before the mountains were formed
and simply removed the obstruction as fast as it rose in the
way.

'l!ho contraction of the earth causes the strata near the
surface to wrinkle or fold, and such & 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 tarn the water into & 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 corroslon 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
eafion, and the walls were thus elevated on either side, The
river preserved its level, but the mountains were lifted up,
as the saw revolves on a fixed point as the log through which
it cuts is moved along. The river was the saw which cul
the mountains in two."”

The gigantic nature of this aqueons saw cut can be faintly
estimated from the circumstance thet the mountsin log or
fold had a dismeter of fifty miles,while the depth of the cut,
that 1y, the elevation of the fold above the present level of
the river, was over twenty-four thousand feet, Buta 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 slmost as fast as it rose, o that the present
nltitude of the Uintas marks only the difference between
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 muay be necessary for their
work, "

THE WOODBURY PLANER WAR.

The manufacturers and users of the woodworking ma-
clilnery 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 Statee 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 et aside on the ground of fraud. The time to appear
was fixed for June 23, 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 from 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 issae 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 machine; and one of their agents (or
rather an individual named Allen, who claims to be such, 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 np on eriminel clinrges,

From 1,000 to 1,200 manufaoturers and users of muachines
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 Iatter by vigorously contesting the mat-
ter in the United States Court. The whole affair from be-
ginning to end needs the searching serutiny of & judicial ox-
aminstion. It began with Woodbury attempting to get &
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 thronghount the country adopted
the pressure bar (intrinsically a most useful attachment) and
used it, undistutbed, for eighteen years. In July, 1870, an
act of Congress was passed, contcining the following clanse

“That when an applioation for o patent has been rejected or
withdrawn prior to tho passage of this not, tho applicant shall bave
six months from the dato of suoh passage to renew his application

or to file a now ono ; and If bo omit to do cither, bis application
shall be held to have been abandoned.”

As n necessary consequence hundreds of old cases were re.
vamped, including Woodbury's; but his application was
again rejectad. In January, 1878, another application met
another rejection, and then, on April 20 of the same year,
the Patent Office turned & complete somoersanlt and declared
all its previous decisions to be untenable and a tissue of
blunders, and allowed the patent, The Commissioner, als
though the case wan not In legitimate course before him, pros
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 therenpon the
patont was issuod three days after its allowance, and two
wooks ahead of the ususl thme,

When the ot of Coogress, contalnivg the above quoted
clause, was passed, weo questioned its wisdow, and exprossed
the bellef that 1t was framed more with a view to beneflt
some special case than to meot public exigencies. Certalnly

the facts relating to this Woodbury job point to the afliruis




= ﬂn‘ that bellef. The unusual action of the Commissloner
weo also stated at the time to be woll caloulated to create a
wel partiality, and not at all likely to lmpress Inven-
tors with the idea that the Patent Office was perfectly fair in
its doalings. Mr, Leggott, however, in s recent lottor to the
North Lumberman, gives explanation of his course in
the matter, xnd statos that ho folt bound to order the grant of
the patent from the fact that the courts hnd deolded that the
‘public use of an Invention, between the timo of first applien-
tion and that of the grant of a patent, If without the cansent or
‘llowance of the applicant, could not be construed as a public
use In such sense a% to provent the grant of & patent. Re.
garding the morits of the present controversy, and espeelally
in relation to the validity of the patent, the ex.Commissloner
unreservedly speaks his wind as follows :

“1 know that the dootrine as lald down by the Court would grant
the pateat; yot 1 just as woll know that the patent ought not to bo
grauted, and I belioved that it would not bo valid If granted, |
have never bolloved from that time to this that the patent could
stand n thorough ltigution. I belleve, if proporly placed before
any court of compotent jurisdiotion, they will declaro it to be (n-
valid. 1 so expressed mysolf upon (t openly and feoquently beforo
tho patent Issuod, upon Its lssue, and on overy occasion 1 have

had to do 8o ever sinoe. I believe the wholo thing to bon fraud up-
on the publie."

To review the long array of argumonts beuring upon the
validity of the patent would reqaire more space than is at
oar present command. It is enough to hope that everything
relating to the case will be thoroughly ventilated during the
approaching trinl, If a broad flood of light oan 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 people upon the manufacturers who, for a score
and over of years, have undisturbedly used the prossure bar,
we have little doubt but that the public will be treated to a
most interesting record of jobbinyg and rapacity.

EXPANSION AND CONTRACTION BY MOISTURE.

The effect of water or moisture on certain porous mate-
rinls varies, under slightly different circumstances, so as to
be apparently inconsistent. The general offect is to cause
an Increase in sise, a5 the water is absorbed in the pores by
capillarity, which causes them to enlarge, the watery atoms
acting as so many wedges, foreibly driven in, causing a
general expansion of the body: n 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 trunsversely. When, there-
fore, the pores absorb water, its particles do not enter be-
tween the lopgitudival connections, but between the trans.
verso ones, apd the result is n transverse expansion or
swelling, while the length will not perceptibly increase.
This swelling by molsture and the subsequent shrinkage by
drying are always in & transverse direction, and are familiar
and well understood.

Paper, whether made from wood or any other fiber, will,
by the influence of moistare, 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; bat in 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 longitadinally with the
fibers than transversely across them. Such paper will ex-
pand by moisture less longitudinally than transversely; and
if & 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 cat transvirsely to the board.
Very sepsitive 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 n disl, the slight elongation may be magnified, and a
tolerably relisble 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
molsture 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 tho
effact of expansion in thickness by moisture influences in
s peculiar way the length, it thickens the strands, and,
although it has the effect of tightening the twists, as if the
rope were mors tightly twisted, it shortens the length: and
the shortening by molsture 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 wot, so much 80, 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 & 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 sigoaled by means of & bell at the top, pulled by
& twisted hempen cord suspended inside the tower; and this
cord became s perfect hygrometer. On dry days it hung
down 1o about three or four feet from the ground; while on
moist duys the ond was six foot from the earth, and on very
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wet dayr even more, so that it had to be elongated In order
10 be slways within reach,

The practical applications of these properties are, besides
the use of hygroscople substances for hygrometers, the in-
sertion of dry wooden wedges In grooves made in stone in
quarries, by wetting which they swell and detuch the stoves ;
this In largoly smployed In the millytons quarries in France,
The swelling, natwhiting, and shortening of ropes by water
is often made use of to produce s strong tractlon for & short
distance, Ax a most remarkable example of this kind, it is re.
corded that, in the rolgn of Pope Sixtus the Fifth, a colossal
obelisk, which had*boon brought from Egy pt,was belug erected
In Rome; It was ordered that, during the diticult and critical
operation of raising it, & profound silence should be observed
by the spectators, =0 a8 not to interfore with the commands
of Zapaglia, the eugineer and architect, who had made
all the calculations for the machinery roquired, 5o as 1o se-
cure the success of the enterprise, When the obelisk was
raised, however, he found that he had uot satficiently taken
into consideration the stretching of the ropes by the enormous
weight; he suw that the obelisk was 1ifted about half an
Inch less than the hight of the podestal on which it had to
stand, Fortunately, at thig eritieal moment, ho remembered
the effect of water on ropes, and Lils volee was heard, in the
universal sllence, ordering the ropes to be wetted. This was
at once done, and in & minute the obelisk was raised, by the
contraction of the ropes, to the right hight, and successfully
placed on the podestal.

MAN AS AN AUTOMATON.

A little more than a year ago Professor Huxley startled
the world with Lis famous paper on ‘‘ Apimals as Automa.
ta.” In that paper, this lucid writer and bold thinker
used the word automnaton in much the ssme 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 extornal im-
pressions, independently of any exercise of will power; in
other words, they wore 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
a8 Huxley should tell us we were.

The differences between a man and & machine are numer-
ous. Inthe variety of work performed, man surpasses any
engine that he hae 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 s motion as
that of walking has been but poorly imitsted by ma-
chinery. ;

The superiority of a 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 ste«] 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 by this standard, the United States contains
the least proportion of automata.

But there is a word to be said in favor of automata or
man maochines. Even now, toward the close of this nine.
teenth century, there remsin 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 classifieation), required to tend the machines, feed
them, prepare work for them, and fill up the gaps in their
work. For someof these positions there ure 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 is the amount of work we can doina
given time, and the less the fatigue.  As the movements be-
come sutomatic and regular, removed npparently from the
control of the will, they become more rapid and easier.
Why has division of labor accomplished so much? Chiefly
because n man whose sole work it is to do one particnlar
thing not only comes to do it better, hut lasrns to do it with
the least oxpenditure of time and the least exertion of brain
and muscle: in fact he works very much hke a muchine.
The compositor’s hand travels the same rond every tine as it
goes from the case to the stick; the bricklayer always selzes
his brick with the same hand, wod mnkes no unnecessary mo-
tions in conveying to its place, in prepariog its mortar lined
couch, or tapping it home; the shoemaker whose sole labor
is nailing on heels goes through the few sitaple 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 mpld penman ever stop to recal the
shape of a letter, or do his words and thoughts flow autom-
atically from his fingor 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 js another term often employed to designate what
we do sutomatically, but habit applies slike to mind and
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muscle. A man scoustomed 10 muoke or drink does not do
thess things without thinking about them; habit enly
causes and strengthens the desire. On theother hand & man
who habitually swears, like & woman who bites her finger
nails, does it unconsclounly, and hence sutomatically. It Is
acknowledged 1o be & good thing to possess good babits, and
not merely be freo from bad ones: wo it is equally desirablo
forn man employed in any specialty to sequirns the simplest
and best way of doing his work; this way selected, let hins
adhiere to it perseveringly until It becomes sutomatic, Let
the hinbit become fixed, and he will flad Lis speed incresss
and the exertion diminish, To accotplish this desirable end,
it 13, Lhowever, absolutely necessary that no superflaous
movetent be made, In feeding s small hand printing press,
where each card must be lnid on separstely. If the cards be
piled In suck & 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 repested 50 to 100 titmes
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,
The man who spells bought, through, recelved, etc., in thelr
slpler forms bo't, thro', and rec'd, saves a lurge percent
ngo of time; and if all the silent and useloss letters were
omitted, the most lasty seribblers could find time to write
distinetly, As that system of shortband which has the few-
est strokes connistent with legibility receives the preference,
50 that langunge which uses the fowest and shortest words
to express an idea perspicuously deserves to become the uni.
versal language of the commercial world.

‘“ Practice makes perfect " Is a good old proverb and a trae
one; but what is the use of perfection in bad methods? The
mux who slways carried s stone in one end of the bag to bal-
ance his grist may have arrived at perfection in the selec
tion of s 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 sutomatically, 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 by clock-
work,and intended to be placed behind the lock of a safe. The
consequence is that the safe cannot be opened except at cor-
tain times during business hours, when there is no danger of
any robber intruding into the offices.” This is from & late
number of Nuture, one of the keenest of English scientific
weeklies. A chronometer lock was pateated 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 Natwre'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 Teztile Manufacturer proceeds 1o 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., bis administrator, May 31, 1870. De-
scriptions of beautiful examples of this curious product have
heretofore been published in our paper.

SCIENTIFIC AND PRACTICAL INFORMATION.

TO YIX 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 paperis
expanding, take a spoonful of wheat Hour, 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
ploces of deal wood, § inch by 2} inches wide; place them
on the edge of the drawing paper, and put a large book or
heavy weight on esach corner to make the paper adhere firm.
ly to the bourd, In about an hour’s time the paper will be
straight nnd even, and quite ready for executing a drawing.
When the deawing is finished, take a sharp knife and raise
one corner of the puper, then take a scale, run it round the
edges, and the paper will come off easily. Turn 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 BELUENTENNIAL,

The city of Delft, Holland, has recently calobrated the bi.
centennial anniversary of the discovery of microscopic in.
fusoria by Antony Van Leeuwenhoek. Public memorial ser-
vicos ware held, & 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 colebration of a diseavery made two
hundred years ago, and regarding whioh the average indi-
vidual knows so little,

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

FARADAY established the fact that gases are bat the vaparg

of liquids possessing a very low boiling point,




TP

Jliar mechanism of the dorsal fin of the pipo fish
(syngnathus) snd son horse (Aippocampus), which is nlso
known to be present in the electric eel (gymnotus), has been
referred to by more than one naturalist. U'he action is a kind
of wave, commencing at the front end and continued through
ft« whole length, continually repeated, so as to form a kind
of screw propeller.

1t is not difficult to imitate artificially this undulstory fin
of the abovementioned fish, A seriesof 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,
10 keep them in place, the opposite tips will form an undula-
ting curve, just in the same way that the ivory balls, in the
ecoentric apparatus 8o 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 thisapparatus, also, if the screw be made to ro-
tate, un undulation will travel sloug the rods, which 18 ox=
sctly similar 1o that observed in the fin of the sea horse.
Sucu s piece of machinery, driven by clockwork, ought,
theoreucally, to propel a boat if properly placed. Mr, C.
Becker, ssys Nature, of the firm of Messrs. Elliott & Co,,
has constructea such a boat, (seen sideways in Fig. 1, and
from below in Fig. 2). Its speed is slow, us is that of the
Hish; in the former case this is accounted for by the fact that
the machinery 18, in this particular instance, perhaps a litile
too heavy, at the same time that the friction developed in its
sction is very considerable, In the artificial fin there are just
thiree complete undulations with eight rods in each semi-un-
dulstion, forty-eight in all. Between the rods the membra-
nous portion of the fish's fin 15 represented by oited silk. The
rods and the other portions of the driving gear are so ar-
ranged tha: 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 & median ventral
fin. The undulstions 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
10 many objections

Besides the trouble of pouring ol from a bottle into the

can, the delivery of oil from the Spurt cans s very uncer

win, You put the point of the tube against the part of the
machinery requiring oll, and give o gontle prossure with
your thumb on the bottom, and nothing comes,
Again n little harder, with the samo result. Then, If you
Are cnly an aversge specimen of humanity, you got provoked
and give n squeess which nearly collupses t

You pross

he cap, and »

small deluge of oll flows out and over not only the bearing,
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but it gontly trickles down on the worlk or one's olothes, and
It tukeew 0 woman with an angello temper not to sny some-
thing a tritlo hasty, Then, when you put your oil ean down,
the surplus oll fows down the outside of the tube over the
cup, and slowly meanders around the table, ready to soll the
next thing it comes in contact with ;and you can set it down
as a rule that, when one introduces a gpurt oil ean into the
house, he ought also to bring a gallon of benzine with which
to antidote It,

With the little dovice illustrated herewith, it is claimed
that all this is avoided. The cork, or stopper, and rod are
made to fit the oll bottle, just as it is received from the deal-
er, and it is always ready for use, Tooperate it, remove the
rod by means of the little knob attached to the stopper. The
Intter comes out with its groove full of oll. Touch the point
of the rod to the parts requiring lubrication, and the oll 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 oll is lost or wasted.

As evidence of the value of this little invention, the in-
ventor estimntes that a sewing machine company, using 100,-
000 oil cans, would save $4,000 or more per annum by adopt-
ing this device. Few persons, he thinks, after trying the in-
vention on their sewing machine, jig saw, Iathe, or other
light 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
catting 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-
1y understood from the illustrations,
consists in forming, on the surface
of a file of the usual shape, & 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,
18 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
collect 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 a smoother
surface than the cross.cut file, in
thig manner, sy stated in the be-

Fig. 1.

Fig. 2.

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

Patented Soptember 7, 1875, by Messrs, C. F, Carr and 8.
8. Wileox, For further information relative to sale of rights,
ete,, address the last mentioned Inventor at Lisle, Broome
county, N. Y,

THE PROPOSED REFRIOERATOR STEAMER,

It may be safely predicted that the time is not very far dis-
tant when vessels carrying perishable cargoes, of fruit, meat,
and other articles of food, will make constant and regular
voyages botween the troples and the colder temperate re
glons. The use of refrigerstor ears In transporting the fruit
and vegetable productions of California to the Atlantic ses-
board, and more recently the export of a quantity of Ameri-
ean peaches to England, by stonmer, during the Iatter part
of Iast summer, may be consldered in the light of successful
oxperiments leading to the more lnportant results of nstondy
commerce, and this more espocinlly In view of the rapidly
ndvancing progress in refrigerating machinery,

We Iately alluded to the Tolller rofrigerating wpparatus,

In which a low dopree of temporature Is transmitted to an |
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air blnst 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 eargoes of frait, ete,, may be car
ried ovor vory long vovages even in the warmest weather,
and it 18 now proposed practically to test this assumption,
From late French journals we learn that the inventor has
chnrtored n steamer of 000 tuns, which he has named the
Frigorific, and which he lut.emlz:1 to load with perishable ma
Fig. 1.

;// @ l[f:f‘ t
i

terial in France, and dispatch to Le Plata, in South America.
‘The first part of the test will consist, of course, in determin-
iog whether the outward cargo will keep over the voyage.
If so0, 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.

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

Fig. 8.

is a luxury sparingly to bo lndulged in, would be both pro
fitable to n high degree, and at the same time n moasure of
philanthropy, Hence the repoated attempts, thus far fall:
ures, which have been made to use loo as a moans of pre.
sorving onrgoes of dead eattle,

If, ns nppoared to bo the onse when we examined the Tel-

ller apparatus, it 1s possiblo to malntain a tempersture of 89*
Fah. at so small an expense as was Indicated, there s 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 anpexed en-
gravings, the object sought being of course to give & free
circulation of the icy draft about overy 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 cannl, inland or to the wharves.
The scow is fitted witha refrigerating machine and armanged
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 &
thwartship, and Fig. 8 a fore-and-aft, view of the hold. The
meat is Iaid in regular lines upon a light framework in such
& 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, am respec-
tively the inlet and outlet pipes for the cold blast.

The Frigorifio, we learn, will shortly sail from France ; and
as the inventor has invited soveral 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 espocially desired to test, it is probablo that
the experiment will be conducted under very close sclentific
investigation, and that a valuable report will be made.

FLASKS FOR LIQUID CARBONIC ACID.
In our article on carbonic acid gas ns a

motor, published recently, we neglected to S
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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 & wooden lover, A, which at
its lowest end is inserted in a bandle of tightly twisted cords.
These last are fixed on & massive frame, and there submit-
ted to extreme torsion, 8o 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
lover is secured in this position by the rope, C, passing over a
hook, B. A sling, F, is suspended from the extremity of the
lover, and carries the stone bullet. By means of & stop, the
catch, B, Is freed, when the lever flies forward with great force,
bringiog 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 ton distance, varying from 415 to 515
foet, nccording to weight, The velocity of the ball is low and
its flight can easily be seen. The dismeter varies from 31
to 5°8 incl It is supposed that these missiles were thrown
from the onsger at very near range, and that they were
also used to drop or roll down upon attacking parties from
the summits of fortresses or palisndes.

The balista, representad in Fig. 2, 18 amuch more formida-
ble weapon, since it is a huge crossbow mounted on & frame,
which often was supported on wheels so as to be convenient-
ly 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-

s

goribed was the invention of Mr, W, N, Hill,
chemist of the U. 8. Torpedo Station, at

L

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-
farred 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 556 pounds per hour (con-
tinuous working).

— -

The Highest Signal In the World, F

A new surveying signal has lately been

arected on the summit of Mount Shasta,Cal,,

by the Coast Survey Department. The sig-

nal is & hollow cylinder of galvanived iron,

twelve feet high und two and a half feet in

4
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dismeter, surrounded by a cone of nickel

plated copper, with concave sides, three feet
high and three feet in diameter at the base;
and its altitude is, nccording to the observa-
tions taken by the members of the Coast Sur-
vey, 14,402 feet. The nickel plating of the signal is & bri)-
liant reflector, and will, from 6 to 9 A. M., and from 3to 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 the time when Napoleon III. was writing his life of

Julius Ceesar, he caused to be constructed, at the Museum of
Qt. Germain in Paris, & set of models of the weapons of war

Joyed the ancient Romans, These models (which
ewl::eolzuﬂﬁ,bv’vilh the grestest care, according to the descrip-
tions of Latin suthors and after the representations in bas-
relief on Trajsn'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-
sion is obtained, the cord is fastened on a catch, and an arrow
is placed in front of it in & 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. The range 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 copsist-
ed in walls flanked by salient towers. The Romsns knew
of but three varieties of fortress: the castrum, which includ-

ed not only regular camps but any walled place; the castel-

A New Reagent for Gold,

Bergius Kern says: ‘“Studying the sction of sulphocys-
nates on some double salts of gold, I have found a remarka-
ably delicate test for gold ; experiments prove that even less
than 1o of a grain of gold may be easlly detected by
using my reagent,

The gold is first separated from forelgn 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 slts sbout
15 to 20 parts of water. About 92 grains of this solution sre
poured into a test tabe, and some drops of the concentrated
solution, obtained by treating the sample as described above,
aro ndded. If gold is present, a red orange turbidity is im-
mediately obtained. which soon falls in the form of & 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
graing 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 & groove in
which a Siemens armatare 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 from 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, leny-
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 acircle 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 connee-
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 platioum wire, of
0+005 inch diameter, can be made red hot, water is rapidly de-

eompoud, ete.

The armature is constructed specially to prevent the ac

THE ONAGER,

Mu- | lum,
when, under the direction of M. Maitre, Director of the . ‘
soumm, & series of experiments wore conducted upon them in or- | 8geS; und llml:"lml,
40"1; determine their power. The results obtained are of his- | than the eastella,

torieal importance, since they ensble us to form a good idea
of the -A’:nof attack on which the armies, which dominated

Europe sightesn hundred years ago, reliod.

ROMAN WAR ENGINES

- — -~
To virL holes in burrstones, use mouo.d alum mixed with

burrstone pulverized to the size of grains of sand. ‘

-

THE BALISTA

which is analogous to the baronial castle of the middle cumulation of hest to which every ¢lass of dynamo-magneto.
which were similsr to but less important | electric machine is liable,

It {s made in two halves, a groove
of wigeag form boing cast in cach half; so that, when the two
are scrowed togother, a continuous channel Is maintained

through the bearings for a current of cold water to pass dur.

ing the whole time the machine is at work.




tents to the Various Industrios,
 recently a resum” of & portion of Mr. J. A. Whit.
xcellent address on the above tople. 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 beneficont effects of the patent law is that,
sfterit has caused a great invention to be made, it does not stop
there, bat leads te the production of many improvements
upon it, the scope and value of the original invention being
thus continually enlarged. It was so in a remarkable degree
with the sewing machine; forthis great invention owes nine
tenths of its usefulness 1o scores of supplementary inventions
that would never have been made if the patent laws had
oeased with the fabriostion 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
cronsing or marking the cloth in lines parallel with the line
of sewing, simultaneously with the operation of the needle,
s0 that the making of one seam provided a gulde, 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 wont into use in manufacturing establish-
ments alone. The creasors wore found on an average to last
A year, or, to koep 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
vighteen hundred dollars, The cost of the labor, including
uge 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
obtsined by the same expenso of labor, we must deduct this
proportion, leaving anet profit from each creaser of $933.83,
and showing that,in manufacturing establishments alone, in
the short period of fourteen years, there wns a saving of
human labor—a saving in the work of tired fingers and
weary eyes—of forty.six million, six hundred sod fifty
thonsand dollars. But this was pot all. One million, two
hundred of the creasers were sold to families during the same
time, and whatever economy resulted from this greaternnm-
ber must be added to the public benefit conferred by the in-
vention. While the cost of materials, ete,, remained the
same, this invention reduced the price of the finished article
from four cents & yard to two cents. And thero 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 & 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-
tare only three operators were required to do the work of
fifty, =0 that, with twenty dollars’ worth of material, ruffles
could be made, ready for market, at a cost of twenty-three
dollars that otherwiss would cost seventy. These inven-
tions were worth to the public two millions of dollars a year.
The patents daring fourteen years brought in to the owners
$40,976 .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
mads the old variety as obeolete as the hammers of the neo-
lithicage. This inventor secared a number of patents for
machinery for making the screws, and the value of these ad-
Jjunctive patents is illustrated by one of them, granted in
1851. This particolar apparatus was simply for taking off
the slight burr left by the saw used in cutting the 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-sight of these machines were in use in
the works of the Eagle Screw Company in Providence, R. 1.,
sod in fourteen years—the term of patents st that time—the
invention effected & saving of ninety.seven thousand dollars,
The double hand stamps for canceling stamps and post-
marking letters by the same stroke of one hand, patented six-
teen years ago, saved the government in 1866 the salaries of
two hundred and fifty-four clerks at from 8700 to £900 each,
or more than two bundred thousand dollars per annum. A
slight modification in the manner of jolning wrought and
eastiron in the manufacture of railings, patented the same
year, saved one fourth of the usual expenss of repairs, and
during the term of the patent saved seventy thousand dol-
lars to the public by the comparative freedom from corrosion
and breaksge. Thesubject matter of Aiken and 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
1805 it was estimated that fifty thousand sewing machines,
smbracing one or the other of the features of this improve-
ment were in nse.  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 elament of the invention was stated by sworn
experts to save the community fifty thousand dollars a year
in the manufacture of bootsalone, But et me turn again to
patents,the results of which have reached all over the world.

* Wocan all recall the time, not many years ago, when me-
tallic or fixed nmmunition was used in fire arms to only a
limited extont ;| wherens, not only for army bat for all other
fire arms, It In now upiversally used. It wan lnpossible to
manufacture such eartridges, elther of good quality orcheap
enough to permit their use, untll Ethan Allen's patent of
1860 disclosed & method which produced & revolution In fire
arms throughout the clvilized world. And how much did
Allen receive during the term of fonrteen years? He made.
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in royalties and from the sale of & machine, thirteen thou-

sand one hundred dollars, He also made s 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 was little enough in all conscience when we con-
sider the importance of the invention,

“ Perhaps a greater benefit 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 HBigelow secured his first
patent in 18487, 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, $186,012.74 from
these inventions, The history of Ell Whitney's cotton gin
or Jethro Wood's iron plow show that it was the promise
held out by the patent laws that led these men, throngh 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 Seandinavian
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 patont laws. And
a8 the yield of the harvest beging with the turning of the
furrow, perhaps the steel plow is the best illustration 1 can
use in this connection. It was patented in 1864 by Francis
F. Smith.
**Smith commenced business in Ohio,thirty-three years ago,
as o blacksmith, and started his own shop in 1843, He
sought to make improvements as early as 1850,and made two
steel plows of sheot steel, by hand, in 1856, In 1850 hLe
made numerous experiments in tempering sheet steel plows,
but could not save more than one in three. In 1850 he was
laid up by sicknees, 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 Colling
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
gixty-nine. Smith, up to January 1, 1874, over and above
money expended,but without allowing anything for his lnbor
during these years, received about #£55,000. The Collins
Comvany 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 boen wade at a
price low enough to come within the reach of the farmer,
neither could they have been introduced 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 beon practically abandoned. Sheet steel plows
aro of fiat plates; they do not have the greatest thickness at
points of greatost wear; the plates tend to constantly renew
their former flat form. The parts cannot be made uniform,
oannot 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—80,500 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 McCormick'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 the labor of those regions could not
harvest by the old methods more than one half of what the
soil was capable of ylelding. The work of sewing is one
half easier than that of reaplog; so that, if all was sown that
could be, one half of the crop would have had to rot on the
ground. On an average each machine cut, during each year
of its lifetime of ten years, two hundred scres, or a total of
two thousand scres. Hence it was that each machine saved
to the user, in Iabor nlone, st least five hundred dollars, be.
sides paying ita 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, MeCor-
mick’s patents were dated 1834, 1845, and 1847; but up to
the year 1850 he had devoted twenty.sevon yoars to his im-
provements. Durlng this time he pald out one million,eight
hundred and sixty-five thonsand, two hundred and seventy-
olght dollars, Hisreceipts, exclusive of bad dobts und costs
of collection, were §2,527,008, leaving him a eloar profit of
£002,414. This Included both manufacturer's profits and
royalties. But thodevices that would cut the upright hollow
stalks of graln were unsatisfactory when applied to outting
the more slender and fibrous stems and the yielding leaves of
grans ; and the sieklo bar, playing through slots in the gnard
fingors closed at both ends, clogged #o that no succowsful
machine for cutting grass was made bofore Ellakim R.
Forbush, In 1840, patented his guard fingor with the open
slot. This enabled the knives to clean themselves, and ¢ffec-
tually avoided clogging. This was applied to varlous ms

chines that neodod nothing more to fit them for cutting grass,
The Inventor wan modest enough to estimate the valus of
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this improvement at two dollars for each machine, although
no machine that would successfully cut fine grass had ever
boen used before. Twelve years ago the number of mowing
machines sold in one season was twenty-five thousand, or &
gain to the farming community from this devies 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 conts

per annumm.

**After machines had been made to reap,and other machines
had been made to mow, itstill remnined to provide a ma-
chine that would do both, There were numerous attempty
to do this before John I, Manny's patent of 1851, but none
had succeeded. Before this two distinet machines were re-
quired for the two kinds of work, at a cost of from $245 to
$270, or an average of $250 for the two. Manny sold & ma.
ohine, equally efficient for both kinds of work, for $135, sav-
ing #1156 to the purchaser of each of his machines. There
were made and sold under this patent of 1851 sixty thousand
machines, saviog to the farmers in fourteen years, in this
mutter of first cost alone, six million nine hundred thousand
dollars, But this is notall. Manny made the cutter bars of
his machine so readily acjustable that they could be raised
or lowered to cut lodged grain the lodged 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, o
machine cutting ten acres a day, the saving amounts to four
dollars & day for every day a machine is used. Assuming
ench 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
vight years—a shorter time than McCormick’s, because they
mowed as well as reaped. Eight times forty-eight dollars
is #884, 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 trifie more than
$£283,000, including his profits as a manunfacturer,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
annually in the Unpited States, Brand made from it, over
and above the expense of his experiments, thres thousand six
hundred dollars.

A Silver Bath from Ditech Water,

““ All our formulw 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 msake 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 balf gallon of
silver bath which would work from the start. 1 commenced
my labors, and had one week to finish the undertaking.
First, I let the mud settle 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 Ihad 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 into another clean
jar the liquid from the mud, and I had a little less than three
quarts of water. [now added half an ounce of nitrate of
silver, which turned the liquid brown before it was Lalf dis.
solved. 1 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 carefally, and made my bath by addiog 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 perfeot.
ly clear, 1 filtered through propared cotton, and finally
added chomically pure nitric acld until blue ltmus paper
turned slightly red, Placing the solution in my bath tub, I
costed & plate with collodion, and left it In the bath over
night. The result was that tho first plate dipped in the bath
and exposed in the camern gave a fine nogative,"—F J. K.,
in Westorn Photographie Neirs,

A Onptive Gorilla,

The rather curious discovery has boon made of a llving
gorilla among the apes in the Zodlogical Gardens of Dresden.
The animal was purchased while quite young as s chimpan.
zo0 and an unhealthy one st that, As it becamo older, s
dovelopment attracted general attention, and finally Dr
Schwelnfurth, the African travelor, after examination, pro:
nounced it a genuine gorilla. Tt ia the first of the specles
that has been kept alivo In eaptivity ; and as It now appeans
to be doing well, there is a probability that it will resch ma-

turity, nnd thus enable zodlogists to make fmportant studles
regarding 1ts now 1ittle known habits and characteristios
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Useml Roclpos for the Shop, the Mousshold,
and the ¥arm.

The grindstone 18 a self.wharpening tool ; and after having
been turned in one direction for some time (If a hard stone),
tho motion shonld bo reversed. Sand of the right grit ap
pliod ocensionally to a bard stone will improve it,

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

To remove chuck coment from lathe work, warm the ob.
Jeot ovor a spirit lamp and tap lghtly with a stiff brush : the
wix will adhore to the Iatter. If In a Lurry, a fow seconds’
boiling in aleohol will remove the remalnder of the wax,

Exhaust steam should never be discharged Into s 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 finoly sifted sand. To this is
added one quarter as much fine unslaked lime as there has
beon sand used. While it is belng mixed,the mass heats, and
the mortar should then be immediately used. The substance
is waterproof and becomes oxcessively hard

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

A'ne tioest glass enamels are generally prepared by fusing
(at & 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 sconomical and as efficient a com-
pound consists of arsenic 80 parts by weight; saltpeter 30
parts; silica 90 parts; litharge 250 parts, This Is spread on
plates of glass of the raquired shape and size, care beiog
wlcon, howover, that the kind of glass employed be not less
fusible than the enamel. Eoamelod gears thus prepared
may be drawn or written upon as readily as paper, and in
Jess 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 oll is recommended as a
paint for concrete brick walls, The same i a good water-
proof psint for roofs and walls of cisterns,

The French (St. Gobain) glass,used for lighthouses, is com-
posed of silicic acid 721 parts: soda, 122 parts: lime,
16°7 parts; alumine and oxide of iron, traces. Birmingham
glass is made of French sand 5 cwts. : carbonate of soda, 1 ewt.,
8§ quarters, 7 1bs.: lime 2 quarters, 7 1bs.: nitrate of sods,
1 quarter: arsenious acid, 3 Ibs. 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 3 party: sea salt § 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 nccording to the shade 1o be produced. The mixture
is melted as directed above. Violet: Massicot 1 part; sand,
3 parts: smalt 1 part: black oxide of mangavese i part. Blue:
white sand and massicot, equal parts: blue smalt § part.
Black: Black oxide of manganese, 2 parts: smalt 1 part:
burned quartz 14 parts: massicot 21 parts. Brown: Frag-
ments of green bottle glass, 1 part: manganess 1 part: lead
glass 2 paris.

It has been observed that old charcoal burns more ener-
getically than recent, because the former has absorbed oxy-
gan from the air, a circumstance which has been practically
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
eracking.

The Southern States Agricultural and Industrisl
Exposition.

The sttention 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, 1576, and continues
for ten days. Cumpetition for very attractive premiums is
asked from sll 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 #ale of improved machines and inventions of every de-
seription. To manufucturers of sgricultural implements,
cotton presses, machinery and apparatus for makiog cotton
seed oll, and improved devices for tobacco and sugar culture
and preparation, we have no doubt but that the above expo-
sition will prove very profitablo, 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 & period when no similar exhibitions are in progress, and
between the closing of the fall fairs and the opening of the
Centenninl, so that those who have contributed to the form-
or, and who intend exhibiting at the latter, might casily send
thelr articles to New Orleans during the intorvening time.

Polsoning by Arsenleal Wall Faper,

Cases of arsenionl poisoning occasioned by living in rooms,
ihe walls of which are covered with paper colored green by
arsenite of copper, have frequently been recorded, l:l'lloly, a
oane of arsenical polsoning has come under my notice,” writes
Professor Cameron, ** cnused by inhaling the dust from paper
not colored green, The family of a gentloman, Mr, Jones, ro
slding st Now Rons, suffered so soverely from symptoms us
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unlly produced by arsenie that he wan Induced to get the wall
paper of his house sxamined, Out of seven kinds of paper
six ware found to contain arsenle. No. 1, an olive green
paper, with deop green flowers and gold-like lines, contained
an lmmense amount of amenie In the two groen colors and
the gold. No, 2, a falnt layendor watorod paper, contained
arsonic in large amount, No, 8, n white paper with gray
flowers, contained a vory Iarge smount of arsenic. No. 4, &
paper with red and green flowers on a gray ground, was
highly arsenical. No, B, a dark olive colored paper, with
gllding, did not contain much arsenle, No. 6, a palo green
and white paper, also contalned only n ymall amount of ar-
tenic, much less than was put on the Iavender paper. Mr.
Jones's family had not suffered from the symptoms of arsen-
ical poisoning untillshortly after the house was papered with
the above, and the symptoms disappeared shortly after they
left the house preparstory to the removal of the paper.”—
Medical Press and (Nrevlar,

. i
LAYING OFF A SQUARE,

In a lottor recently recelved, a correspondent asks an ox-
planation of the following difficulty:

He wants to get out a square board, § inches on a side.
He first dresses one edge of the stuff true; and having proved
his try square, heapplies It to this edge, Iays off one corner,
and works it 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 ho reaches the starting point,
he finds that the last angle isnot o right angle,and he wishes
to be told the reason of this.

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

It must be evident to any one that, if the first threo cor
nersof a piece of stuff are square with absolute precision,
the Jast 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 applics
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 to the corner, ¢, he works
out a second angle, B¢ which is as much in excessof 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 Cbhe, 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, aro each only a little out of squsre but
the corner, a, has three times the error, and any error, how-
ever swmall, if multiplied considerably, becomes very noticea-
ble. In the figure the 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 & 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 thesquare. 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 s straightline, 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 & radius less than A B, describe two arcs, intersect-
ing at the point,D. Draw astraight lino through the points,
C and D, catting the line, A B, at the point, E. E s the
center point of the line, A B. Join the points, A and C, by
the straight line, A O, and the points, Band C, by the
straight line, B C. With C as a center, and with a radius
equal to A E or E B, describe an aro, outting the lines, A C
and B C, In the points, G and F, respectively. With F as
s center, and A E or E B as a radius, draw an are,
cutting the former circle ln the point, 1; and with G as a con.

ter, and the snme radins, describe an aro, cutting this olrcle
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In the polot, H.  Draw & stralght line through the polnts, B
and I, cutting the are drawn from B, in the point, L; draw
nlso n straight line through the points, A and ¥, cutting the
aro drawn from A, in the point K., Join the points, K and
L, by a straight line, and the square will be complete; and
nny orrors of construction will probably be evenly divided
among the four corner, If care Is used in drawing the lines.
It In possible, also, to elisck the accuracy of the comstruction
at different stages. Thuy, the straight line drawn through
the points, C and I, should bisect the line, A B, and this
can rondily bo tested with the dividers. Also the cirele
drawn with C, as n center, and with aradius, AE ar E B,
should cut the lines, A (' and B C, at their middle points

Specific Heont,

SBuppose we take two vessols, the one contalning 1 1b. of
water and the other 10 Ibs, of water, and expose them to such
& 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 hest
have entered each vessel, it follows that it requires ten times
as much heat to ralse 10 1ba, of water 1°, asit does to ralse 1
Ib. of water the same amount; and as similsr results are ob
tained with other substances, we may conclude that the
amount of beat, required to maise 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 ,L- or 0:083 of n unit to
raise it 1°. In this manner, by taking water as unity, we can
detormine 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.

Name of | Temperature, with |

Sabstance, l )\yeurulnn of one Specific Hest,
Jnit of Heat. |
1
WALSL e svs st ava 1-0° 1 000:]
: 3
IO 26 s canamniene 88 0114—=—
88
:
31N e R 175 005T=——
175
. 2 1
Mercury.---ceaee L 300 0088 — =

From the above table we also learn that, st the same tem
perature, water contains 88 times as mach 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 same tempersture and
at equal weights, contains more heat than aoy 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 hest required to raise 1 Ib. of the
substance 17 to that required to raise 1 Ib. of water 1. — En-
gineering.

Long Ralls,

Daring the recent celebration at Darlington of the fiftieth
anniversary of the opening of the first passenger railway,
the Britannia Iron Works Company, st their works at the
pelghboring 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 eogine, opposite the Darlington station, as a memorial
of the jubilee. During the same week this company rolled
in one mill, 1,850 tuns of rails 40 1bs. 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
Neow Zealand Government Rallways,

Substitute for the Liguid Prism,

A new method of determiniog rapidly the index of refrac-
tion of liquids is given by MM, Terquem and Tannin in &
recent number of the Journal de Physigue, It is based on the
fact that when a sheet of air, enclosed between two plates of
glass, is placed in a liquid, parallel lnminous rays striking
this sheet obliquely are totally reflected at the limited angle
of the liquid with reference to the air, It is sufficlent then
moasure this angle, and one bas 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
preoccupied with the angle of a prism and the exset vertical-
ity of its surfaces; and lastly, the temperature of the liguid
is more easily determined,

We understand that Mr, Hughes, of Cincinnati, 0., for.
merly of the firm of Hughes & Foster, is now muking for use
of the Defence Association a model of a planing machine
with yielding pressure bars, such as were used in 1843, threo
years before the Woodbury Company date their elaim to the

invention.
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IMPROVED ODORLESS WATER CLOSET.

Scientific American,

& good Idea of the principle upon which all are based from

It is just now beginning to be understood that the results { the present engraving and description,

of defective drainage are pestilence and death, and, more.

1 he carringo is soournd by several ropes which pass up over

over, that many of the safogunrds, hitherto relied upon [a fixed pulley wheel, thonoo to a weighted gin block, A, and

as protections, are In fact no doefense whatever,
the publio sewors all kinds of excrementl:

tious mattors, waste, and offal, are dopo. R
sited, along with abundance of water, and e
the whole Is oxposed to a tempoerature favo. T
mable to fermentation, The offensive sower : )
pas s the product, which seeks Lo escape from
15 confinement in the sewer by every prac-
ticable outlet. The only protection against
this esoape, commonly employed, is the wa-
tor-sealod trap, usually in the form of an g ,
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 swall pres.
sure s frequently exceoded by the gases con.
fined In the pipes. Such augmented pressure
may be produced by the influx of a stream of
water, by the variation of temperature
eaused 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 theseare other causes
eapable of unsealing traps, as the distur
bances of pnenmatic pressure in flushing
some 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, ete. 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 siding 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 properly 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 adraft of air will be caused to flow upward and be
discharged above the house top. It will be perceived that
this arrangement meraly 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
iraps may be advantageously dispensed with, because what-
ever sewer gas comes to the container will go up the chim.
ney instead of into the apartment, and its presence is imma-
tenisl.  Besides, with s free outlet of escape at every closet,
thers could be no sccumulation 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 draft in the chim-
ney 1o cause an overflow of gas, thefinventor says 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
& 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 coveris fitted with a rib entering a
groove in the rim, 8o 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 & very firm seat.

Patents for this invention have been granted to R. D. 0.
Smith, 613 Beventh street, Washington, D, C,, to whom in
quiries for further information should bo addressed.

o

HALE'S DUPLEX WATER ELEVATOR.

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

By these means & machine, slmple In construction, i
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 powerabove named, different from the plan here illustra.
ted, and of which the manufacturers have likewise availed

Into | 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 the tube, C. When

themselves ; but to these it is not deemed nocessary to make
other than this passing reference, since the reador will obtain

[NovemeEr 20, 1875,

the earringe Iu at the lowest point of its course, the piston is
at the upper end of the tube. Toenuse the carriage to rise.
the rope, passing through it and shown in the hands of the
figure, in pulled, thus opening A valve at D, which admits
water through the pipe, E, on top of the piston, and at the
samo time opens an eoxit pipe, F, for the wa

ter already In the tube balow the platon.

",

B e A
S A 1 Since the welght of the carriags itelf is

compensated for by the counterpoise nlrendy
mentioned, the resistance to be overcome ro.

duces itself to the load added plus the iner

tia of the varlous parts, Against thiy we
have, first, the weight of the air, 15 1bs. por
square inch above the piston. This is ob.
viously gained through the escape of the
water below, the tube giving a column of the
Iattor about thirty-three feet in hight, He.
cond, the abeolute weight of the water iisalf
ncting 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 oay 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 ig necessarily the
descent of the piston and the elevation of the
carringe, 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 sgain,

To lower the carriage, no outside power is
called into use, a point of advantage of this
gystem 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-
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 Inst 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 mana-
facturers, Messrs. W. E. Hale & Co., 56 and 58 Park Place,
New York city, or 107 and 109 Lake street, Chicago, Tl

A Collodion Polarizer,

In the Arekie Dr. Schnauss says that for some years he
bas 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 radis-
tion of heat. The collodion flm polarizes reflected as well
as transmitted light, provided the thickness of the skin be,
by exact microscopic measurements, between 0-000333 inch,
in which case the angle of the greatest polarization would
be=238" 55, and its reckoning index=1'5108. The skin allows
001 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 dis-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 & some-
what successful experiment with this invention at the Alex.
andra Palace, London. The machine used on this occasion
was 30 feot high and 80 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 wasinstantly converted in-
to a coneave 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
nir. Wo 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, enginoering, and signaling,
where it is necessary to at{ain lofty elevations. The machine
above referred to covers an area of 700 superficial feet, and
its entire weight is 100 Ibs. The inventor asserts that it can
bo used successfully in any wind ranging between 4 and 40

miles an hour, and an altitude of from 600 to 1,000 feet can

' bo attained.

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

On page 200 of our volume XXXII., we illustrated and de
seribod an invention of Mr. Cowan, n Scotch gontleman,
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 heing already formed
for bringing it into operation; and thoy have recently pur-
chased n 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 hoating
purposes.  We publish an engraving of this establishment,
which is now heated en-
tiroly by surplus heat from

Scientific dmerican,

stand unrivaled. Although loving a deep free soll, especial-
ly where there In moisture below, they will succeed In a
stiff loam ; but in & heavy soll, slightly raised mounds should
be selected, or thoy sre liable to suffer in winter, and rarely
flower. In very dry seasons thoy should be liberally wa-

tored ; this promotes growth and the production of flowers;
but yuceas will bear a long drought without actual injury.
This may be verified whers small garden plots are drained
completaly dry, and where rain runs off the ground unless
the precaution is taken of keoping the surface moved. Nev.
ertheless, yuceas should be extensively planted in towns, not
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branches of the panicles are long, and bear as many as
dozen flowers, and the latter are comparatively large. Yucea
stricta is described in La Revue Horticole as s short stemmed
plant which, at the surface of the soil, presents a spherical
mass of leaves, which are very numerous, and messure
some 16 or 17 inches in lengdh, and about half an inch in
broadth. They taperoff to s polnt, are straight or sometimes
a little bent, slightly eanaliculated, and bear upon their
edgos whitish gray filaments; the youngest leaves ars some-
what shorter and broader than the others, and are glauces-

ceot on the interior surface. The flower spike is green,
pubescent, and strong, at-
talning & hight of 3 or 4

limekilns, although till
recently 16 hot water boil-
ers were employed, at a
considerable expense for
fuel, A correspondent of
the Agriewltural 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
abon: $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
us to the builder. More-
over, If n large area of
hothouses could be used,
g0 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
Farmer states that “a
Iarge 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 & powerful steady heat, warming the pipes 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
needfal to chsrge the kiln once in 12 or 24 hoars, 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 bad it in operation for two years declared that
the entire cost of the fuel was defrayed by the lime
sold.

“* The company have also 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 msy not be possible for many or any of our
readers 1o erect a kiln for themselves to light and
warm their vills premises, hothouses, or gardens.
But villas are often built in blocks, and large num-
bers of them are not seldom placed within essy reach
of each other. Surely in such cases it might be
possible to have a common kiln erected, and heat
und gas conveyed to sl who wanted them, at s ro-
munerative rate, There neod be very little moro
diffloulty In conveying hot water to hothouses or
manslons than there is in taking cosl or gus. Of
course there must needs bo s double line of pipes, u
flow and & return, and some moans would have to
bo used to keep the water warm on Its passage, But
all these nre matters of detall that would be more
than compensated by the simplicity of merely turn-
ing & tap on when heat was wanted, and turning it
off when it was not,”
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THE YUCCA STRICTA.

Nearly all the hardy spocies of yueos inhabit the
shifting sands of the seashores of northeast Amer
lea, from Virginia southward to Florids, and, there.
fore, they are admirably adapted for planting in
aimilar sitastions; but they will flourish in any
thoroughly drmined, freo woll, open sunny places
sulting them best. They grow rapldly and flower
frealy in gravelly soll, and we have alwo soon them
doing well on various sand formations, and on the
ehalk ; but they thrive best of all on a deep alluvial
..:ur the rock garden, for massing on knolls, for
planting singly, for assoclation with other plants
with ornamental folisge, for planting In formal gar-
’ dens, and for & variety of other purposes, the yuccas

THE GARSTON VINEYARD, NEAR LIVERPOOL ENGLAND.

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

The yucca stricta species has long parrow 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 BTRICTA.

feet. The twin flowers,
which are often solitary on
| weak stems, are st first
greenish, then yellow, and
subsequently nearly white.
The external divisions are
about 14 inches long, and
three quarters of an inch
wide: the interior ones are
oval and somewhst larger
This plant, which com-
mences to flower toward
the end of June, sends out
| bat fewsuckers, It seems
% to beintermediate between
Y- Mlaccida and y. filamen-
losa,

Gas Explosion.

<At Hamilton, Ontario,
one evening recently, a
| quantity of gas escaped
from the street pipes into
=| & 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 Congres« at St. Petersburg, where the
inventor exhibited it. The invention is thus described by

| the inventor: ‘ The system does not consist in & 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 & new scope
for telegraphy, in that he bas 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 curren: 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 recelving station by means of twenty separate
tolographio wires. Each of these instruments con.
tains a tuning fork connected with an electro-magnet
and two wire colls, 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 thom which have the same
note as those in the transmitting instruments are sot
vibrating,and a current is caused in their local wires.”

The above system appears to bo identical with that
of Mr, Elisha Gray, of Chicago, an accountof which
wo 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 milea
on the Western Unlon Telegraph lines. Details of
the modus operandi wore given, sufficient to enable
any skillful eloctriclan to construot an apparatus on
the emme plan,  Now It may be that the Vice-Presi.
dent of the Royul Moteorological Socisty of Copen.
hagon did not see the BOIENTIVIO AMERICAN, al.
though we have subscribers there, and we belleve
our papor ls on file in some of the Hbraries of that
olty ; It may be ulso that he s an independent nven.
torof the improvement.  But unloss he can produce
proofs of an earlior date of Invension than Mr. Gray,
M. La Cour should In justice publicly sccord to the
Iatter the honors of priority. Elsetriolans will look
with interest for M. La Cour's response in this mat.
ter.

il




S Sa ke

L7
+

Dictionary,” we give below a variety of engravings, with
the necessary descriptions, of roveral useful and

ingenions inventions. Fig. 1 represents a

BROOM-SEWING MACHINE,

used for pressing a bunch of broom corn intoshape

for a broom, and then sewing it in its fattened

form. The broom is placed between jaws, a a,

closed by an eccentric, ¢, and operated by lever, b.

The machine being sst in motion by the rotation

of the shaft of the cam wheel, A, the cam groove

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. Theshut-
tle, ¢, operated by lever, B, zcting on the opposite side of the

Fig. 3.

Srcientific Awericun,

vessol, B, also contains. Fioally, s doublo lid covers the
wholo. The lce in A Is quickly melted, and, flowing out by
the stopeock, the water is collooted and weighed. The latent
hent of water belng known, the specific hoat of the substance

<Y,

= L

/]

Cvnters Oages,

way bo readily calculated from the quantity of water ob
talned,
In Fig, § 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; ba
calipers whose legs are operated by s worm wheel and pinion ;
¢ 15 an Inside and outside calipers having a graduated arc and
index; d is a calipers which shows, by the index and are at
the joint, the distension of the points. One leg has aspring,
and expands as the calipers is passed over the work, the in.
dex on the Jeg showing the amount of variation from the true
size to which the joints have been set;e is a spring calipers ;

Fig. 5.

Can-Soldering Machine.

J, & common form of calipers with arc; g, inside calipers; A,
inside and outside calipers; { is a vernier instrument for in-
side or outside messurements, 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 k is & calipers for mea.
suring standing or cut timber, having arms thirteen feet long,
and a brass arc on which are figures showing the quar-

3

l:luoﬂwrlld {x placed and covered with ico, ﬁhlch tho outer
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ter should be turned, at B the angle to which a seraw cut
ting throad should be ground, and st ! the correctness of the
angle of a scrow throad already cut. In the lower figure the
slinft, with a screw throad, Is supposed to be held on the
conterof a lathe. By applying the gage ns shown at I or B
the thread tool ean bo set at right angles to the shaft, and
then fastened In place by the screw in the tool post, thereby
avoiding imperfect or loaning threads. In the right hand
figure, the manner of setting the tool for cuttiug inside
thrends in shown, Theangles used in this gage ars of 40°

Fig. 8,

l'nquvIofn.
The four divisions upon the gageof 14, 20, 24, and 32 parts
to the inch, are useful in measuring the number of threads
to the inch of taps and screws. Fig. 0§ is a
CAN-SOLDERING MACHINE,

In this, a clutch on the end of ashaft, having & be-
vel wheel gearing with the bevel wheels turned by
the central pulley, isplaced at each end of & frame,
enabling two workmen to operate at once. Beneath
each clutch is a bracket for recsiving 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, On releasing 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 solderiog 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 introdaced,
which were made to extend across the whole width ; whenit
was required to ease the center, the wedges were driven
along each other and slid down the inclined plane into larger
spaces than they had formerly occupied. The whole center,
by this means, was made to descend very gently, and wasre-
tuined at any required position during the progressof the

Fig. 0.

Calipers,

broom in conjunction with the needle, forms the stitch. A
reverse movement of the needle bar then withdraws the
needle, the eccentric, n, 1ifts the jaws, a, so that the next
stroke of the needle carries the stiteh below the

twine. The next outward movement of the
needls, the jaws being sgain lowered, carries the
stitch above the twine. In this manner the stitches
are formed nlternately above and below the twine,
their distance apart corresponding to the intermit-

e ———— Y W

e —————

Center Waterloo Bridge,

ter girth in feet and Inches, Beveral adaptations of the
CENTER GAGE
are shown in Fig. 4. The tool is used for showing the nngle

tent feed given to the jaws upon their support-

ing guides, r.
THE CALORIMETER,

shown in Fig, 2, is an instrument for measuring the
quantity of hoat given out by bodles In passing
from one tempersture to mnother. The body Is -——
welghed, then beated, nod finally placed in the com.
partment, M, The Jid i placed over It and covered pounded
with fce which already fills the surrounding vessel, A. Over

* Pablishied In numbers oy J. B, Ford & Co,, New York eity,

Car«Srarter

to which s lathe center should be turned, and also for accu-
rately grinding and setting screw.cutting tools. At A is

Asphaltwin Furnoee,

work. An elovation of the framing is shown in Fig. 6, This
center Lins remarkable strength, and, when struck, the arch
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-
lloving the horses. Pressure on the brake treadle,
(1, causes a frictional contact between the driving
wheols, B, and the friction wheols, 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 i position
on the rails when drawn or driven by the losomo:
tive. The general feature, in which all varietios of

CAR REPLACERS

shown tho manner of gaging the angle to which & Iathe cen. | agree, Isshown In Pig. 8; it consists in two inclined planes, one

AR -
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forming & bridge, with & plate, D, to let the lower wheo'
oross the rail and drop into place. The grooved plate, A’
forms & bridge up to tho other rail. s bar to lead the
wheel toward tho bridge piece.

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

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

Hints l;v Hyglone.

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

15 a colorless and almost inodorous gas, containing one part
of oxygen less than earbonic acid. It may be seon burning
with & beautiful blue flame on the top of a newly fed coal
fire. It is much more poisonous than carbonic acid, and
mast be guarded agalnst 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 escapa into sleeping rooms through
open stove pipes or broken flues in chimneys, or hnlf burning
wood behind the ceiling, in this way greatly injuring
those sleeping thereln. 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 of-
fects of carbonic oxide on the blood is that its power to take
in oxygen is greatly lessened, and the separation of earbonio
acid from the blood retarded.
CANDLE-WICK GAS,

The composition of this smoke is carburetted hydrogen,
carbonicoxide, burnt olein, ote. When putting out a candle
light before going to bed, nlways do it so that there shall Be
no burning wick left to poison the air of the room.

BAKED AIR. :

When the air is passed through & hot furnace and heated
to & high degree, and then passed into a room, such air
should be called baked air, and it is about as bad & 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 grummes of oxygen per
hour, & gramme being equal to 15 grains.

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

8. An adult gives off 40 grammes per hour of carbonic acid.
A child of 50 Ibs. weight gives off as much as anadult of 100
Ibs. weight.

4. A schoolroom filled with children will, if not well ven-
tilated at the beginning of the hour, contain 25 partsin
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 olls given out through 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 0'4 cubic feet of
sarbonic acid, and 003 1b, of water.

7. Carbonic oxide is & 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 carbonicacid of the air comes in contact
with & very hot stove and Is converted into carbonic oxide.
The dust of theair may, on a hot stove, be burnt to produce
it; or it may flowout from our gas pipes when the gas is not
perfectly consumed.

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

), Accidental vapors are 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 mixtureinto & vile moess unfit for
breathing. The only remedy is ventilation. Now that it is
cold weathor and our rooms are closed from froe currents of
outalde air, let us look after the matter thoroughly and do
our hest to provent injury to ourselves from polluted air,

QURE YOI LOVE OF LIQUONR,

At s festival at o roformatory institution, recently, a gon-
tleman ssid, of the cure of the use of intoxicating drinks:
**1 gvercame the sppetite by a recipe given to me by old Dr.
Hatfiold, one of those good old physicians who do not have
& prrcentage from a nelghboring druggist. ‘I'he prescription
is simply an orange every morning a half hour before break-
fast. ‘Take that,’ sald the dostor, ‘and you will neither
want liguor nor medieine,' [ have done no regularly, and
find that liquor has become repulsive. The taste of the
orange is in the saliva of my tongue, and it would be ay well
10 mix water and oll ag rum with my taste.”

X SMALL SLEEPING ROOMS,
A large sleoping room is but little bettor than a small one,

Srcientific dmerican.

unloss there {s a supply of fresh alr for it, and egross for
spolled alr; and on the other hand, a small room where
thers is a constant change of air is nearly as good as & large
one.

The supply of air without draft Is more important than
the size of the room;still a large sleeping room, well ventl-
Inted, 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 =0 as not to be much
more rapld than this. In hot weather it may move more ra-
pidly.

SIZE OF SCHOOL ROOM,

For a school room for 20 pupils, 86 feet square and 12 fect
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
oarbonie neld 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 GRAIIAM FLOUR.

Nearly nll the Graham fiour old in New York, and per-
haps in othor large cities, is bogus. It ismade by mixing
the conrsest of the bran with either spoiled flour or with
whita 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 S0RE 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 thres
nights in succession, unless it is a very serious case, when
the paclk shonld 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
takiog more cold. The more friction used the better; let it
be a sort of gqueezing of the parts so as to affect the deep-
seated tissues, Sore throats may be prevented by these
means from becoming chronic,

SUHOOL ROOM DEFORMITIES.

The bodies.of growing children are soft and tender, easi-
ly made to grow in either a 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 mako 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 eloments and their compounds
is the relatively low temperature of the non-luminons 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 spectrs, which consist in, first, the
necessity of s 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 Bunsen 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 frst requirement
above noted, has just been published, he fully describes the
results of his investigations. An abstract of the treatise
we find in Nafure, from which
the following facts and the an:
nexed Illustration are taken,
Professor Bunsen has invented
& now battery and a new spark
apparatus, by which the spark
spectra can at any time be ob-
tained with the same easo and
facility as ordinary flame spoc-
tra. The battery is a charcoal-
zine battery without clay cells,
The exciting liguid is a mixture
of bichromate of potash and
sulpliurlo neld,  To prepare the
lguid, 1'6 1ba, of powdered bi-
chiromate are mixed with 0 881
quart of sulphuric scid in a
stons jar, while the maas is constantly stirred; when the
salt 18 changed to sulphate of potash and chromic acid, 0°75
quarts of wator are added, the stirring being kept up and
the water allowed to flow from s spout about } inch wide;
tho crystal meal, which already Is very warm, oventually
dissolves complotely. The exciters of the liquid are a rod
of the densest gox coal, 150 Inches broad, § Inches thick,
and hmmersed 4'6 inches into the lquid, and & rolled plate
of #zino of the sawe breadth, of o thickness of 0°10 inol, and
immorsed to a like depth. The tine is coated with u layer

of wax applied hot, excopt on the side turned toward the
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conl, which is amalgamated. The distance between coal and
#lne is optional, The best shape for the cells Is that of par
row high cylinders, This battery possesses an alectromotive
force which is about 13 per cent larger than the ardinary
charconl-zinc or Girove battery. Its essential conduction re.
sistance is about 12 per cent smaller than that of Girove's
battery with clay celln

Four of the pairs above described are used for the produe
tion of spark spectra. The pole wires conduct the primary
carrent, of which a branch puts the current Interrupter into
nction, to & Rhumkorfl apparatus, the induction coil of which
has o diameter of nearly 78 inches and s length of 19°5
inches. The induced current is carried to the spark appara-
tus represented in the illustration, which is placed in front
of the alit of the spectroscope. The bottle with three necks,
a, serves merely as & stand. The current passes from the
mercary cup, b, through the fine wire, ¢, to the carbon point,
d, which is fastened on a pointed platinum wire; thence, it
passes ns o spark to the other carbon poiut, ¢, and from this
it reaches the second mercury cup, 7, which ig connected with
the other end of the Induction coll, The platinum wires,
which are surrounded by glass tubey sealed firmly upon them,
ean bo moved upwards or downwards by the corks, /4, and
this allows of a quick and exact fixing of the earbon points
before the slit 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 ina large clay
crucible and surrounded on all sides by powdered charconl,
Tlm:ulldos are afterwards cut into cones, and then, in order to
eliminate the potash, soda, silica, ete., 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 hydrochlorie acid, re-
peating each process several times, while between each man-
ipulation each of the acids is removed by washing and boiling
in water. The carbon cones,after this treatment, weigh abouy
02 grain each, and can absorb more than their own weight
of liquid. They give a spark spectrum of very long duration.

Scouring Liguld.

For a considerable time Pannma wood and Panamsa 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 i*s own guantity of water.

In 22 gallons of hot water dissolve white Marseilles soap
154 1bs., and carbonate of potash 1-3 Ibs. or 15 or 18 lbs, of
soft soap. To the solution add extract of Panama 11 lbs, ;
thon in another vessel mix ox or sheep gall 15 quarts, and
ammonia at 227, 8 pints. Heat this mixture, skim it, let it
cool, and then add alcohol at 90°, 3-8 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 -lrllllucy and Stikiness of
Dyed Goods.

MM. Gillet et Fils, of Belgiuw, 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 & wet state, they beat it again when dyed
and dry, and say that the 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 now 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. Dagusan, a Belgian, It conaists
of a base of natural cacutchouc or, in certain cases, of gutta
percha or other gums. The gum is reduced in benxine or
other solvent to the consistence of thin paste, and organie
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.
stanoes.

Instantancous Bleaching Filuid,

In 5} pints of water, heated to 100 or 213" Fah. are intro-
duced successively: Mother of pearl, 83 ozs. ; Indigo, 076
grain; cochineal, 0°75 grain; chloride of lime, 150 gralns;
soda crystals, 150 grains; potash, 150 grains. Boil for half
an hour, and the prepamtion Is ready for use. The inventor,
M. Boiselier, says: ** The mother of pearl gives softness, lus-
ter, supplenecss, 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 bleaching, the soda
washos and broshes, and the potash removes all grease

Provessor F. E. Nunkn suggests the following optical
experimont;: Observe a white cloud through a plate of red
glsss with one, and through green glass with the other eye
After some moments transfer both eves to the red glass,
opening and closing each oye alternately. The strengthen-
ing of the red color in the eye, fatigued by its complementary
groon, is very striking.

Tiovair Howe is no more, the Howe Sewing Machine
Company s still prospering. A few yoars ago it establishod
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 porsons are employed, and 1,500
machines manafactured weekly.




m’ Mixturos,

familinr is the common freezing mixture,

consists of equal parts of pounded ice or

which produces a reduction of temperature to

6 C. (82" Fah.), and is often used for making ice
ns, oto. If, instoad of the salt, we used three parts of

stallized chloride of calcium at 0° (32° Fah.), and two
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ture, the temperature fallingto about —45" (—49" Fal ), and
‘quite sufficient to freeze mercury. The salt in the first in.
= ‘stance melts the ice, the water thus formed in its turn meolts
£ the salt: so we have both the solids changing to the liquid
“state simultaneously, consequently absorbing & 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 froezing water without
the use of loe, which cannot always be obtained, by mixiog
togother powdered sulphate of soda and common hydrochlor-
jo acid. The apparatus covsists 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 & handle at the top. The freezing mixture is placed in
the inner easing, and the water to be frozen in the outer cas-
l ing and in the revelving cylinder. Several vanes are fixed on
the outside of the cylinder, so that, when it is turned ty 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 a num-
ber of bottles of wine to be cooled by this liquid.

Detection of Amnlc-l. the Alr of Rooms,

H. Fleck has shown in a series of interesting and impor:-
ant experiments 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-
Iy diffused in the air is therefore not the only cause of chron-
ic arsenical poisoning. We must add the arseniuretted bydro-
gen gas evolved from the decomposition of the free arseni-

; ous acid existing in the green. The experiments of Fleck

' prove that this gas is liberated under the joint nction of or-

. ganic matter and moist air, and its presence is therefore
possible wherever free arsenious acid comes in contact with
organic matter.—Zeitachrift fur Biologie.

THE sogular velocity of clouds is determined by M. Hur-
san de Villenenve 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.

Zecent dmerican and foreign Patents.

KEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED HATCHWAY BRACE,

James Fleming, Buffalo, N. ¥.—This invention consists of adjusta-
ble braces which strengthen tho sheave timbers, through which the
rope attachod to the gruin shovels pass. The braces also serve to
hold the clevator in position, and to protect the shovel ropes agninst
chafing.

IMPROVED HANGER FOR SLIDING DOORS.

Ixeds A. Cook, Dansville, N. Y.—This is an improvement on the
invention pateoted to same Inventor November 1, 1570, The object
is 1o sinplify that device, and the arrangoement is 8o modifiod as to
consist of a sliding door hung to a swinglog lever sliding In a ¢lot of
the main post, nod supported centrally by a mdius bar pivoted to
sald post, 20 ax to be oper.ed and closed by a purmllol motion.

IMPROVED SLEIGI,

Benjamin ¥, Sweet, Foud du Lac, Wis.—The knoo of the slelgh is
80 constructed that it has considerable play or movement In the
socket formod by the parts by which it i seoured to the runner.
The runners aro honoo adapted to yleld somowhat to uneven siur-
faces, 50 that the bob will sustain heavy loads, and will glide over
the snow with less friotion than those whoso frame I8 rigld,

NEW HOUSEHOLD ARTI

IMPROVED WOOD SPLITTER.

Willlam Latus, Brooklyn, ssigoor to T. Karuts, Brooklyn, E. D.,
N. Y.—Tlis s u portable contrivance for sp'itting wood for lighting
fires without damaging the hearth, or using a hatobet. There 15 a
bed plece supporting a horizontal blade, which s caused to reolpro-
eate by moans of & handle connected to it by mek and pinion. The
wood, being placed betwoen the blade and stationary bed, is quickly

IMIFROYED CLOTHES DRYER,

Lorin A. Walt, Iticeford, Minn.—~The arms on which the clothes
aro hung are attached 1o a collar which slides on a vertioal post.
They pas through slots In & rovolving cap on top of the post, »0
that, when the collar i pushod up toward said cap, the arms extend
radinlly, and when the oolinr I8 lowered they fold in ocompmetly. Iy
this nrmogement, the dovice can bo stowed away in a small spaoe
when not In use,

IMPHOYED KEY FARTENENR,

William W. White, New York olty.-This s & useful [ittho inyen-
oo for temvelors, Insemuch as it prevents the koy of a doar boing
tmed by nippers or other Instrument Insertod fa the keyholo
from the outsdde. A bow of wetal 1o torm of » staple hangs on the
knob shalt, and pases through the key 100p ; and its ends aro so-
cured In a small block by menns of & st sorew.

IMPROVED XON EXPLOSIVE LAMYP.

George W. Vernon, Bonmcks, Va.- The Invention consists 1n a
wick tube enlarged toward Its upper end and provided with o 34
vided neck, to form & channel discharging at the top of the tube.
This is spplied to & Jamp baviog an ofl reservolr below and & water
chamber above, the wick tube pasing down through the latter to
the former. Ny this construction, the wick tube Is kept eool while,

n caso of an overturn, the flame » Instantly extinguished.

Scientific Amervican.

IMPROVED HEEF STEAK TN DERER,

Theophilus Billington, Weatherford, Tex,-I'his Inventor proposes
to pass tho stoak through studded rollors, mounted ono above an-
other on A stand.  Sald rollors may bo adjusted for difforent thick-
nessos of moat, and may be prossed togother by power casily regu-
Inted by the operator,

o -
NEW AGRIOCULTURAL INVENTIONS,

IMPROVED GRAIN SEI'FARATOR.

Hermann Miolke, Watortown, Wis,—This machine is so construct-
o that the current created by the fan nots on the grain in I8 pas-
sago from the hoppor, and soparates the Hght grain from the hea-
vier, Tho Hghter fulls on n latorally inolined plane, betweon parti-
tiong, and {5 conyeyod to the side of the mill, the bt and othor Im-
purities belng convoyod over an outer Inolined plane, extendiog
downward from the second partition wall, The machine may be
worked for any kind of graln by nsimple regulation of the feed
opening and curront,

IMPROVED HARYESTER,

Christopher Lidron, La Fayotte, Ind , psalgnor to himself and R,
Jackson, of samo pluoo.In this Invention, the novel features in-
clude a rake pivoted to the ko standurd to swing backward and
forward to discharge tho gavels, togothor with devices which turn
the rake or scraper up edgowise preparatory to going back to scrape
off the gavel, and turn it down flatwise propamatory to going for-
ward aguin. Arraogemonts are provided to pass the scraper for-
ward below the platform and up through it and tho grain which
falls whilo n gavel is bolog discharged. Thero s also & means of
returning the rake to the front without interforing with the grain
Ising on the platform, and & novel mode of supporting and ndjust-
ing levers for the reel, wheroby it can bo readily ralsed 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 (o different
positions to adapt it for various kinds of work, and to eoable it to
be fastened upright for passing from place to place.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED BAFETY OIL RESERVOIR,

Thomas Scantlin, Evansville, Ind.—This consists of a can or reser-
voir provided with a pump and with measuriog compartments and
a filling compartment and tube, The monsuriog vessels may be of
different size, so as to hold the quantitios usunlly called for, ns one
quart, two quarts, or a gallon, The ofl Is drawn, as It may be or=
dered, directly into the oustomers' vesscls, and s not exposed to
the air, or to danger from fre,

IMPROVED VARIABLE MEASURE,
Charles P. Sullivan, Jr., Line Creek, 8. C.—This Inventor bas de-
vised an ingenious method of combinivg several measuripg vessels
in one, The box hus a movable bottom which is shifted up or
down in the interior and sustalned by plvoted pleces from below,
and by pins inserted through porforated hollow vertionl tubes on
the sides.

IMPROVED BUTTON FASTENING
James H. Harriogton, Providence, R. I.—This is a now way of
fustening buttons Lo garments so that they may beattaohed or de-
tached without sewing. The button has u spring hook eyo plvoted
it back in which Is {nsorted o ring,

IMPROVED MEDICAL COMPOUND.
Jobn W, Harvey, Memphis, Mo.—This Invention relates to a new
medical compound for the cure of catarrh. It Is composed of
pitrate of potash, chlorate of potash, powdered golden seal, table
salt. and gum camphor, to be dissolved in water and used as n bath
to the head and nose, or snuffed up the noge and inbaled in the
form of a powder,

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED COMPRESSION COCK.
James MoLaughlin, Now York city.—This compression cock is so
construoted that it may be fully opened and closed by a half turn
of the handle. The Inventor states that It {s entirely freo from
leakage, durmble whon usod with both hot and cold water, and not
liable to got out of order.

IMPROVED LUBRICATOR.

Joseph Warren Roed, Kalomazoo, Mich —This is a hollow plug
charged from the holder and discharged Into the engine, at the
same timoe outting off the supply from the holder. The now foa-
tures Inolude, irst, an Improved contrivance of venting the hollow
plug, by which thore Is no waste ; second, of & valve to shut off
steam from the holder to provent the mixing of water with the ofl
by the 1 ton of st ; third, of n vent or waste pipe con-
necting with the space nbove the valve, to carry off the condensed
stoam In onso the valve s not perfectly tight, and lusuroe (ts closing ;
and, fourth, of u contrivance to regulate the amount of ofl deliv.
ered.

IMPROVED ROAD ENOINE.

John Henry Dange, BEdwardsville, I1L—This is a new and ingenlous
form of road engine, to which the pame of the “Mountain Runnoer™
has been givon by s Inventor, Many of the improvoments are of
a mechanion] nature and oannot be clenrly deseribed 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 boller, so that it cannot
collect at the end of the boller, but will be distributed through it

IMPROVED DEVICE FOR TRANSMITTING POWER,

John Wesley Woodrull, Jollytown, Pa,This invention consists of
the connoction of a Ay whoeol by u long orank lover, of whioh one
end I8 fixed to a polot nenr the circumforence of the fly whoeol,
while the othor crunk shnpod ond turos & largo spur whool that in.
termeshos with n pinion of a shorter shaft with a teansmitting ke
ley. Tho transmitting lovor turns by o ball Journal in socket bosr

ings near tho erank end, This onablos the power of an onging to be
teansmitted for some distunos and then applod dircotly to mne
chinery.

IMPROVED CAR WHEEL CIILL,

Willlam Wilmington, Toledo, Ohlo,—This lnvention relates to oore
taln improvemonts In ohills for custing oar whoels, and it consists in
constructing the metalllo annular ohill with anoular alr ohsmbors
at the palats of the Interior surface of the ohill where the outer
periphery of the flange of the wheel I8 formed, and slso at the

points whore the outer horizontal surfuce of the tread Is formed, by
means of which the central portion of the tread which recelves the
greatost woar is allowed (o harden : but the outer periphery of the

fange and the outer sirface of the trend are prevented from mpid
cooling by the now oconducting alr chamber, and the metal at theso
points is moldod and preseryvod in its full strength and tennoity, a re-
sult o be groatly desired In viow of the faot that, while the Procoss
of ohilling hardens the lron, It groatly fmpairs ita tenacity and
strongth,
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IMPROVED BELEVATED RATLWAY.

John Westcott, Tocol, Fin.—The objoct of this Invention I8 to
provide n cheaper construction of rallronds and oo rx than that now
in use, and it consista in n gingle fron rail Jald upon and fastened to
1 continuous beam of wood, which is supported upon the ends of &
sorios of plles driven Into the earth ¥o a8 to constituto an elevated
rallway. The cars have n sogle sot of wheols, which have two
flanges and run upon the rally the bottom of the cur belog close 1o
the rall, and the gides of the gnme oxtending down by thoe sides of
the piles and engngiog with friction rollers upon the samo 1o steady
and hold the ear in position.

IMPROVED CAR COUPLING.

Hugh K. McKervoy, Chehoygan, Mioh.—This invention s an fm.
provement in car couplings of the harpoon variety, and jg relntes,
first, to the combinntion and arrangement whereby the coupling
bar I8 connected with a pivoted counterwelght, and by it mayn.
tained in such position that lateral arms or shoulders formed on
{ts middle portion will remain engaged with hooks or shouldery
formed on the front ond of the same drawhead which contains the
countorwolght. The Invention consists, secondly, in the arrange-
ment of o sliding bar in such relation to the counterwelght, plvoted
within the chamber of the drawhead, that the latter muy be thereby
raised, or turned on its plyots, and locked, or held o s olevated
position by the slide bar projection under it.

IMPROVED DRIVE-WELL PACKING.

Vincent F. Thomacich, Mobile, Aln.—This invention relates to the
packiong of the drive well or other pumps, and contemplates a pro-
vention of the curling of the hard leatber proking. It consists in a
metullic ring support, concaved on the inside and bracing the
leather packing of the pllu:n.

IMPROVED SPINDLE BOLSTER.

Welcome Jenckes, Manchester, N. H.—This iovention relates to
what {8 known as the spindle bolster 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 armogement, the spindle is kept lubrioated for weeks contin-
vously, and the trouble of oiling every day, as is usually the case,
is obviated,

IMPROVED COTTON PRESS,

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

IMPROVED LIFTING JACK,

Samuel E. Mosher, Chillicothe, Ohlo.~1In this dovice the lfting
bar has downwardly-inclined teeth on oneside in which teeth on the
lifting dog engage. The dog is pivoted to a lever, which In turn s
pivoted to swinging bars on top of the stand, so that the dog is
drawn into the teeth on the bar when foroe is applied to the lever.

IMPROVED ADJUSTING FEED ROLLS FOR PLANING MACHINES.

Charles D. Lawrence and Charles B, Ward, Fairfleld, Me,—~The
feed rolls are mounted on a rod by bearings which oan slide or be
fixed in position as may be preferred. The bearings aro moved 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 NUMPER OR FENDER IFLATE FOR
PILES OF ELEVATED RAILWAYS

John Westcott, Tocol, Fla.—The object of this invention is to pro-
vide n bumper or fender plate for protecting the piles of elovated
rallways, in which the track consists of a singie rail mounted upon
n serfos of plles, and the car is provided with pendent extensions
upon each side of the rail which extend down beside the piles, The
Invention consgists in two symmetrically shaped curved plates faced
upon the inside with clastic cushions and provided with flanges
which are fastened together by means of screw bolts, 50 a8 1o cause
the sald plates to tightly clamp the piles, and having lugs to keep
thom from turning.

NEW BOOKS AND PUBLICATIONS.

Tie Humax Voios, s ANATOMY, PRYSIOLOGY, PATHOLOGY,
THERAPRUTION, AND TRAINING. By R. T, Trall, M.D,, Principal
of the Hygelo-Thermpeutic College, ote. New York oity: 8. R.
Wells & Co., 787 Broadway.

This work Is Intended to be & manual for the use of students of elocution,
and to (taro appended roles for the management of debating socleties, and
rome selections from popular authors for practice In resding nlond with
correot and approprinte exprossion,

MANUAL vor TR Usk or ™o Grones. [Hlustmated. By Josoph
Schedler, New York coity: E. Stelger, 22 and 2 Frankfort
stroot.

Thinis n very readable littie pamphlet, contalning some exosllent remarks
on the value and importance of the solence of goography. Tho astronomica
Information I very conelsoly and well oxpressed.

HANUROOK vOoR CHARCOAL Bunxens. By G, Svedlius. Transiated
from the Swedish by R. B, Anderson, AM. Bdited, with notes,
by W. J. L. Nicodemus, A.M., C.E. [llustrated. Price §L%0
Now York : John Wiley & Son, 15 Astor Place.

This [ttle manual was originally prepared for the Government of Swe.
den, chlefly from two meritorious but unsuccessful papors offered In re.
sponse to an official call for a popular treatise on charcoal huming. It no
doubt falrly represents the best practico of Sweden In the matter of ehar.
coal making, and may be found useful to those engaged (n pit bursing on &
small seale. FProfessor Nicodemus has sdded a fow notes from FPercy's
“ Metallurgy, ' and from Crookes & Raurig's treatise on ** Fuel" the latter
describing briefly some of (he older methods of Kiin-burning n
his country. Yo snswor for Amerioan ohurooal makers, this portion of the
work would nood to be vory muoh oxtended,

A THEATINE ON THH RICHARDS STAM ENGINR INDIOATOR, and the
Devolopment and Application of Force In the Stoam Engine,
Ily Charles T. Portor. New York olty: D, Van Nostrand, 25
Muremy and 27 Warren stroots.

This work In written In s cloar, 1ueld style, showing 1ta anthor 1o bo
thorouyh maater of his subject, Tho reader (8 lod, from s cloar unaorstand,
Ing of thn requirements of an (ndleator and the matner (o whiel the well
Known Hlehards Indioator fulfls them, to carefully written Instructiont,
Arst as 10 how 1o use the Insteument, and then how Lo compute the resalts of
any wiven dlagram.  The laws governing the development and applivation
of force In s steam engine are lald dows in & concise manner, giving & oums-
plote understanding of their principles. The book contalos many excellent
and carefully complied tabies, showing an lmmense amount of work by the
autbor, and will he found useful to the professional engineer as well as the
student

—_—
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fuventions Patented In Eugland by Ameoricans,
(Complled from the Commissioners of Patents’ Journal.)
From Ootober & 1o October 11, 187, Inclustve.
Coxprxsrn - Hansome Siphon Condenser Co., Daffalo, N, Y.
DovnLive Maomixg, #vo. J, ¥, Wicks, Providence, i, 1,
Exoavaring Macuixe, P, J, stryker, New Drunawiok, N.d.

Liourine Gas, wre. <M, K, Jones, Pinold, Muss,
BTy ¥, Desumont, Jr., of al., Dal'ss, Toxus,
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1 he Charge for Insortion wnder this hoad {s One Dol
lar a Live, If the Notices exceed Four Lines, One
Dollar and a Half per Line will be eharged.

$rientific

gmeritau

: 331

Nrass Goar Whaools, for Models, &o., on hand and
made to onder, by D. Gllbert & Son, 212 Uhester 8t Phil.
sdelphia, Pa. (List free.) LIght manofacturiog soliolted

smerionn Moetallne Co., 81 Wurren St., N.Y. City,

steam dries green lumber in 2 days, and is the
c&%ﬂﬂmhm 1 G.Bulkley, Clevelsna, O,

For Sale—Machine Tools, 20 Hand, good order:
Llaner, 12 11, x36 (n. x82 i, $%0; Crank Planor, 2 £t bed,
M In, stroke, 8345; Upright Spliner, 8 (0, stroke, $00|
New Milling Machine, platen 15x%, $57; Potnam ¥ o,
Gear Cutter, $300; Upright Drill, 52 1n. swing, $38; ditto,
& In, awing, $20; Eogine Lathes, as followsa: 1—new

B L, bod, 36 In, awing, $1,550; 16 f1, x4 In, swiog, $60;
15) fe.xB0 In, awlog, $630; 123 f1.xM0 (o, awing, $900;
A0 62 ., $240; 12 fe,xW In,, $405¢ 0 fe.x10 In,, $200;
600, X10 (0., $200; 8 00, x17 In,, $215; Dounbleheadod 18 £t x
2010, , 1 FE X102 In,, and 10 06, x20 (n,, $990, $165, and §280,
respootively; 8 £6.x20 o, , 8200 5 ft.xid In,, $195; 5Le.x18
In., $210; S1E.x1TIn., $200; 6 (. x1T In., $2305; 4 . x 010,
10, Also speed or drill Lathes, as follows, viz: 5 new

fLxi? (o, oach $70; 0 £CXI8 In,, $50; 210, x0 In., W95
A 0Lx8 In,, $95, 5 fCxI8 I, 875; 6 1. x1d In,, 850, Also
now *Onelda’ make of Chucks, 41 (n,, $109; 15 (0., $50,
and 19 (0., $12; No.4 Wloy & Rawsell Power Dolt Cutter,
$170; 7 11, holve fron Frame Trip Hammer, $150; Japan-
niong Oven, $3. For full printed Hsts, addross Forsaith
& Co., Manchester, N. H,

For Sale—Miscellancous Machioery, 24 Hand
Horse Power, with wood sawing rig, §105; Hydrauilc
Prosses and Pumps, welghing 15,000 1ha,, $&80; No. 4
Blake Pump, $220: No. 1 Seldon Pamp, #80; No. 2
Kunowles Pamp. §5; & ft, Whitney Water Wheel, com-
plete, $0; 5 . Blake Wheel, complete, $55; 3 ft.
Whalteey Wheel, $33: Lot X In_ {ron chaln, {50, perib,;
No. T Sturtevant Mlower, 4 11, diam,, with Steam Boller
for drying wool by hoated alr, almost now, cost §$1,100,
price $859, Iron Palloys as follows, fnlahed: 12 ft x5

By 0. 1. 9 f2.5x20 In., 50, Ib.; 64 ML XN In,, 430, por
b, 500D o, 3o, Ib.; 5 0.x12 ., Be, Ib,; § 11, 310
o, 5. b, 4 fex10in,, de, Ib ;22 1o, x22% In,, 5c. Ib.
3 Binder Rolls with shafts and boxes, 26x2% (u., $1§; 25x21
in., 810; 219 I, 82, For printed lsts, addross Forsaith
& Co,, Manchester, N, I,

The largest nowspaper mall which goes to any
oné firm In this country, s recelved by Geo. P Rowell &
Co,, the New York Advertistog Agoents, Thelr place of
bustnoss s az No. 41 Park Row.—{ Exchange, )

25 per cont extra power or saving In fuel, guar-
anteed to steaw eagines, by applying the R, 8. Condenser,
T. Sault, Consulting Eng'r, Gon. Agt,, Now Haven, Ct,

Solid Emery Vulcanite Wheels—The Original Solid
Emery Wheel—other Kinds linltations and infertor. Cau-
tlon - Our name is stamped [n full on all our best Stand-
ard Belting, Packing, and Hose. Buy that only. The
best Is the cueapest, New York DBelting and Packing
Company, 37 and 38 Park Row, New York.

Wanted —A First Class Tioner, One acoustomed
0 small work, such as Saddlery Hardware, preforred,
Address Factor, Phlladelphin P, O,

Partios wantiog articles made, wholesa'e,on wood-
working machinery, call on or address C. B, Phillips,
Vandatia, 11,

Capltalists or Maoufuoturers Wanted—10 take
oterest In the manufacturing of Toepperwein's new
Repeatlng Guns, Addross E. A F. Toopporweln, Boerne,
Kendall Co., Texas.

Gothic Furnace, for conl and wood, heats houses

churches, Sead for book. ANM.Lesloy 2% W 2d e N Y,

“metion Bugloes, good order, for Bale cheap—Ia-
terpational Chemical Works,10th st., Huntor’s PoInt,N. Y,

Doable Batey Book- l[ouphg Stmplified. 'l‘he
mMOst successtul Book on 1] over b

Cloth, §\, Boards, 75 cts, ‘ontpoa pald, Catalogue free.
D. B Wggener & o, ¢ Walnut St, Philadelplls, Pa,

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

Muin Driving Belts—Pat'd improvemont, Addross
for ewrcalar, Alexander Bro's, 113N, 3d, Phlisdelphia, I'a.

Boult's l'lncnnc. )louldln( nod Dovetalliog Ma-

chine (s n let and sam-
O Meehy o parele Crock Stich:

ple of work.

For best and cheapest Surtace Planers ao § Uni-
versal Wood Workers, address Bentel, Margedar & Co.
H wilton. Ulle,

Patout Scroll and Hand Saws, bost and chenpest

Mo, Cordesman, Egun & Co., Claclnnati, Ohlo,

Small Bagines. N, Twiw, New Haven, Conn.

The Original Skinner Portable Eogine (Im-
proved), 2108 H. I, L. U, Skisner, Erte, Pa.

Camp Lounge, $5. C, L. Co,, Troy, N.Y,, and Nor-
walk, Cs. N, Y. City salosroom. 177 Hroadway.
Hotchkiss Alr Spring Forgu Hawmer, west i (e
market. Prices low. D. Frishie 8 Co . New Haves. O
Saw Teeth Indicator —Showing Improved form
for fling tecth on Saws for use in differcnt kinds of
wood, &¢, Sent free for 3. K. RBoth, New Oxford, Ps.
For reduced prices of Surface Planors and Mitre
Dovetalier's Machines, send 1o A Davia, Lowell, Mass
“ Pantect,” or Univorsal Worker— Best oomblon-
won of Lathe, Drill, Clreulsr, and Scroll Saw. K. O,
Cunase, 7 Alling Screet, Newark, N, J.
To Manufacturers — Pure Lubricatiog OU, Sample
Package (34 gals, ), #7. Send 1o Geo. Allen, Frankiis, Ps,
Eduontionn] Lantorn Slides—Sond for Catalogue
W Prof. WA Anthony, Cornell University Ithuea, N Y,
Hotobkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet mutal,  Floo Gray Iron Castings
o order, Job work sollelted,
For Salo—8Second Hand Wood Working Machin.
ory. D, J. Latttinore, Sist & Chostaut 81, Phils,, Pa,
Prioe only $8.60.— I'ho Tom Thumb Klootrio Tol-
egraph. A comwpact working Telograph Apparatus, for
sundlog messagons, making magnets, the vleotrio lght,
gIving slanns, anid varlous other purposes, Can be put In
operation by soy Isd,  [neludes battery, Koy, and wires
Koatly packod and sent to all parts of the world on re.
celpt of price. F.C.Deaoh & Co, 246 Uanal 8L, Neow York
Sl Tools and Gear Wheels for Modols.  List
e, Goodoow & Wightman, 28 Cornhill, Boston, Mass,
Pook's Patoat Drop Pross, Stll tho bost ln use
Addross sllo Peok, Now Haven, Conn,
Fur Solid Buery Whoeels and Machinery, send to
e Unlon Bloone Co., Boston, Mase,, for elrenlar,
All Frultoan Tools, Fermoute W'ks, Uridgoton,N.J.
Hydmulle Prossos and Jacks, now and seoond
taud, Lathes ang Mackloery for | and Dumng
Motals, M, Lyon, 470 Graod Sroot, New York,
“l’:.yluulnt:um of u Superior Quality —Whitios.
oy Co., Whitlosvilio, Mass,
For bost Prosses, Dies, nod Frult Can Tools, s
Willlstnn, sur. of Piymouth aod Juy, Nrookliyn, N Y

For Solid Wrought-ron Beams, eto,, soo advors
Maent. Addeess Union Lron Mills, Pltaourgh, Pa,,
for Ihograph &

T Conoord » xies— lirowy, FlsbervilleN.H.

Faughts Putent Round Hradeo Bolting—The
Sost tung out-Maputactured omiy hy O, W, Arny, 14
North M 8¢, Phlladeiphis, Ps,  Sond (or Clronine,

Por 13, 16, 16 and 18 1ueh Swing Bogine Lathos,
siiress Btar Tool Co,, Providoncs, K 1,

Dinmond Tools—J, Dickinson, 64 Nussau St., N.Y,

Magic Lanterns and Stercoptioons of all slzos and
prices, Viewa (llustrating every subject for Farlor
Amusemeont and Publio Exhibitions, Pays well on amall
fnvestments, 79 Pago Cataloguo froe,  MeAlllster 49
Wommnu St Now York,

Temples and Olleans, Drapor, Hopedale, Musa,

Water, Gas, and Steam Goods—Now Catalogue
packed with frst onder of goods, or malled on recelpt of
olght stamps, Balley, Farrell & Co., Pittsvurgh, Pa,

The *“Scientifioc America. " Ofoe, New York, Is
fitted with the Minlsware Klectric Tolegrapn. By touoh-
ing little buttons on the desks of the managers, slgnals
are sont O persous in the varfous de ments of the
establishment. Cheap and effective. Spldndid for shops,
offices, dwelllngs. Works for any distance. Price #8,
with good Battery. ¥ O, Beach & Co., 366 Canal 5t Now
York, Makers, Send for froe (llustrated Catalogue,

For best Dolt Cutter, at greatly reduced prices,
sidress H. B, Brown & Co., Newlilaven Conn

The Baxter Bogioe—A 4 Pago Pamphlet, con-
talaing detall drawiogs of all parts and full particulars,
now ready, and will be malled gratis, W, D, Russell,
15 Park Piace, New York.

N. Q.’s directions for placing an engine on
tho conter orlginally appeared In the SCieNTIFNIC
Aspprcan.~P. T, will find ao acticle on glue on
p. 8, vol. 82, whioh will probably answer his pur-
pose.—T. 8. can copper his malleablo Iron castings
by following the Instructions on p. W, vol. 3L.—D,
J. W, and others are Informed that we havoeso fre.
quently recommuonded courses of study to youny
cugineors that we caonot ropeat them, -F. B, [,
oan make a witerproof varaish for cloth by rfol
lowing the instructions on p. 74, vol. SL—G. M can
oan solder bruss to iron by followlog the direo-
tions on p. 251, vol. 25.—F. D. will find dircotions
for drying ruisins on p. 409, vol. 3L—8, C. D, will
find direotions for making fulminnte of silver on
p. 90, vol, 81.—8, E. 8. can produce n dead black on
brass work by the process given on p. 362, vol, 25,
—W, H. L. can trmnsfer pictures to glass by using
tho process detalled op p. 123, vol, 30.—C. E. F, will
find an answer to the question as to the ball full-
{ng through the earth oo pp. 168, 250, vol. 31—, J,
will find directions for obtalniog albumen from
blood on p. 344, vol. 3L.—C. R, ean uso up his conl
dust by following the directions glven on p. 371,
vol. 24.—G. can temper turning and boring tools
by foliowing the process desaribed on p. 21, vol. 31,
As to horse power of ao engine, sce p. 53, vol. 33—
8. H. D. will ind a recipe for an alloy for making
models, eto., on p. 91, vol. 30.—W. 8, wiil ind direc-
tions for making matches on p. 75, vol. ¥ —L. E,
O, will find that the gyroscope It lucidly described
oo p. 91, vol. 3L —W_ B.T. can preserve leaves and
flowers by the process given on p, 28, vol. 3L.—F.
8, will find a deseription of & wooden railroad on
p. 358, vol. 8L.—J. M. Mol’, cun detect cotton in
line 1 woods by the method deseribed on p. 102, vol.
2L -T.K. G.will ind a recipe for a composition
for explosive bullets on p. 3%, vol. 38 —L. J. F
will find directions for reflaing cotton seed oll on
p. 19, vol. 30.~C, 8, can gine his rubber rollers to
the wooden spindies. For a roclpe for utilizing
old rubber, see p. &, vol. 25D, A. R. cun clean
ivory by tho process described on p. 10, vol. 8%,
M. R. W. will find rules for ealculating the proper
out off of an engine on pp. 37, 89, vol, 32,

1) C. R. M says: I am going to co.or a
boller with staves one Inch thick, tongued and
grooved ; the staves do not fit closo to the surfuoo
on account of rivet heads. Would charconl dust
mixoed with clay be a good thing to put hotween
the boller and the staves? A, Clay nlone will prob-
ably answor as well,

(2) G. C. H. nud others desirous of enter
Ing governmont servioce as ongineers should apply
o the Secrotary of the Troasury ; sod If thore are
any v les In the engl vorps, they will re-
oudve full Information.

(B)T. B, J, asks: 1. What power should be
obtalned feom stenm ssuing from a quarter inch
round plpo ot 80 1hy, prossuco by & good nonoon
donsing engine 7 A, We would ko some further
particutars. 2. Has any rotary engioe hithorto
constructed given as muoh power from the same
stoam nxa plain reclprocating engine? A, Thore
s ot much Information fo print sbout the per-
formunco of rotary onglnes ; but as fur us tho ro-
cords go, the sdvantage v with the reolprooating
unginoes,

(4) A. H, nsks: If the smoke stack on a lo
comotive be out off about one foot above the
bollor, will that reduoce the power? If so, in what
proportion may geato aron and honting surfuce bo
Incroused to remody the loss? A, 11 the blast oon-
tinues offootive, there wonld be little differvnoe.

(5) B. L, G.says: 1. I have a vordeal sta-
tlonary 4x8 oogine, with a vertical boller 0 foot
high, 80 Inohes outslde diamaetor, with 40 two ook
tubios 4 foot long In It, How mueh powor will 1
wot with 50 I1bs, stenm? A, Probably betwoen §
und 4 horso power, % The heat as now arrmoged
passos through the tubos und up the chimoey. To
coonomize fuel, 1 propose to put u sheot lron Jaok-
ot over the boller, to within 6 or ¥ Inches of the
bottom, with another outslde of that, ronobing
from tho bottom and made tght, the pipe to th.
ehimney leading from near the top of this, Th_

——

heat would thcn pass up tho luboe. dmm between
the shell of the boller and the inner Jackot, and up
betwoon the Juokets to the chimney. Would this
be ndvisable? If so, bow much spaoe would be
necessary botween boller and jacket? The draft
s good, 2, 1t might be botter toleaveo off the seo-
ond Jackoet, Muke spuoe about tho samoe s tho
cross sootlon of tubes, 4. T would ke to use the
oxhbaust for heating: would It be ndyisable to run
1t theough 160 foot of pipe with 8 elbows? Bhonld
I use n buok prossore valve 7 AL It would be ad-
vizsuble to have n back pressure valve In this case,
4. What size of pipe would be best? A, The larger
the pipo you use, thoe better.

(6) H, M. pays: 1. Please give mo the di-
menslons of u boat for an engine 8x8 fnohos,  A.
Mako s boat 20 feet long by 5 feet wido, 2, How
large u wheal should I use? A. Use a propeller
from 20 to 24 inches in diumeter, and 234 to 29 feet
pitoh. 3. The boller is 23 inches long and 14 inches
in dinmeter, and has nineteen 13§ Inch Hues, with
firobox 18 Inohes high and 14 inches In diamoter,
Itis mako of i inch plates. Heads aro J inch
thick. How much steam can I carry? A, About
130 Ibs. per square inch, If your boller is well
mdo.

(7) N. Y. says: 1. I wish to supply 90 gal-
lons of w-(nr per hour at 180° Fah, througha 1
inch pipo. The temperature of the space about
the pipe Is 825% and the Incoming waler 30°; what
must be the length of pipe? A. You will have to
determine the matter by experiment. 2. As it
would take n different loogth to raise the tempor-
aturo to 200, or a different length still of 2 (nch
plpe to mise the same 10 160° or 200% by what for-
mula onn n solution be obtained? A, Possibly
some of our readers may have Information on the
subject, If s0, we would be glad to hear from
them, as the subject is one of great Intorost, We
could give you approximate formulas, but they
would not be very safe guldes,

(8) E, H. K. asks: I have an upright boiler,
12 inches In diameter by 2 feot high, with nineteen
1M inch tubes, 8 inches water space above tube
sheet, and 8 inches space below crown sheot. She
lifts her water a great deal, and I think of carrying
the water 8 Inches above crown sheet, Is thore
any danger in haviog water below the tube sheot?
Will the dampness of steam keop the tubes not
surrounded with water or above the water safe
from burning? A. It is vory common to run ver-
tioal bollers with the water a fow (nohes bolow
the upper tube sheet,

(1) C. and B, say: We are building s boat,
18 feot In length by 4 feet benm and 0 lnches draft
forward and 8 inches aft, to run on very still wa-
ter. What size of screw propeller will It require
to run it at ten miles an hour? A, The boat will
not carry the machinery nocessary for that speed.

(1) W. H. asks: How can I make a com-
pound of metal, such a8 15 used for plogs In low
wator whistles for steam boilers? A, Mix bis
muth, lead, and tin, char ging the relative propor-
tions of the different metals for different melting
points,

(11y M, M. says: [ have an upright tubular
boller, 614 feot high by 34 Inches dlameter. The
tubes are 13§ feet by 234 Inches. The steam pross
ure nover exceods 70 Ibs. Is it dangerous to use
steam at that degree of heat? A. From your ac-
count, we do not think that you are carrying a
daogerous pressure. 2. An 3¢ inch pipe, from near
top o' boller, leading to a steam box, had a crack
about 2 feet from boller 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 oxten hard surface und superior polish i«
given to plastering by the use of Keene's cement
or the Partan cement, which is furnished by deal-
ers In this city, being lmported from Burope.
These coments are used, clther of them, In place
of plaster of Paris, and probably will give the sur-
fuoe you require,

(18) R. 8. N.—Much obliged to you for call-
ing our attention to that curfous exhibde,

(1) F, B. M., asks: 1. How can | solder
silver witha blowpipe? A, Make silver solder as
follows Hard solder: S{lverd parts, copper 1 part.
Soft solder: Sllver 2 parts, brass wire 1 part, 2,
How oan 1 make a good solution for oleaning sil-
ver? A. Clean silver with bot water, followed by
s mixture of equal parts of spirits of ammonis
and turpentine ; aftor this, If necessary, use pre-
pared chalk, whiting, maguesis, or rouge. 4 How
van | tost gold with sold? A, Seo p. 358, vol. 88,

(15) K. T. M, aske : What solvents are more
powerful than murdatio aold? A, This deponds
upon the nature of the substance. Some sub-
stnnoos insoluble o muriatio acld dissolve readily
o nitelonold, Andaguin bodios, such as gold and
platinum, fosoluble fn nitelo or hydroohlorle nold
wlang, nre dissolved by a mixture of the two, Min-
oral subatances, contalning silicatos, aro dissolved
by hydrotiuorio acld, or in a mixtureof hydrotiu-
orlo and sulphurio ackdy,

(10) A, H, asks: 1. Has the United 8 ates
government offered any roward for an (ndelible
Ink or Hguid for oblitarating stamps with ¥ A.Wo
do not know. 2, Willa preparation answer
whioh no chemioal can remove? AL The ink must,
to be effeotive, be irremovable by chemicals or
any other means.

(17) J. G asks: What I lucern, and how is
It proparod for fodder foreattio 7 A, Luoero I8 &
forngo plant, ono of the [egminose ; It s known
In Spaln, and (o Californls aud elsowhore, as al-
Salfa. Hay can bo mude feom It as s done with
clover; but caten groen, it 18 an excellent food for
cowa. 1tisin full beuring o the third year, and
miy aftorwaeds ylold from three w five orops por
Hoason,

(18) 8. C. asks: lluw can I disolve india
rubber, to saturate thin Hoen cloth with, to make
It watorproof? A, Make s solution of the gum
rubber (n Msulphide of carbon, steop the materinl
In this for ashort time, und allow to dry In the
alr.

(10) W. M. B, asks: 1. Is thoro such an ar-
telo us linvleum, made from flux soed 7 A, You
it Is now largely manufactured In this country.
and usod as a substitute for oficloth. 2 Can it be
usod s substitute for india rubber? A, Wo do
not know that {t has yot been used for this pur-
pose,

(20) Referring to query No. 25 In our paper
for October 30, nn nsbestos y FOCOM
for vernodah roofs, 18 mnnu!ncturod by the Inven-
tor und patentee, H, W. Johns, 57 Malden Lane,
N. Y.

(21) W.F. C. says, in reply to 8, P.and
others who doubted the superior velocity of loe-
boats to the wind that drives them : It Is clear
that I, P, Isno sallor, or he would know that a
boat's best point of siling is very often not bhe-
fore the wind, that Is to say that some boats can
mil faster with the wind abeam than with it be-
hind them. Carrying this principle to jccboats,
and asuming (not takiog friction of lce and wind
into nocount) that before the wind an fceboat
onn sall as fast as that wind, with the latter abeam
It can sall much faster. Example: Suppose a fleld

of lue to he represented by a table, A BCD. The
wedye, G B F, isan lce boat traveling from B to A,
The allding 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 keep the boat on her course. We will further
suppose all these parts to be lobricated so as to
creaton minimum of friction. The G F side of the
wedgo ropresents the sall of the boat, fixed at an
nogle of 44° to the lne of direction. If the bolt is
pressad forward one Inch upon the side. G F, of
the wedge, the latter will be moved forward In the
direction from B to A just one inch, and ar equal
spocd, Therefore, If this one Inch of motion of
tho boat represents the wind at 30 miles an hour,
the corresponding motion of the wedge, E ¥ G,
will also be 30 miles per hour. If, however, the
sall of the boat or the side of the wedge Le
not at an angle of 45° to the line of its direction,
asat G F, but only at an angle of 2 asat H F,
one ioch of forward wotion of the boat, M N,
will produce two inches of motion on the wedge,
H E F, so that, If the tnch of motion of M N repre-
sents, us before, the wind at 3 miles an hour, the
resultant motion of the wedge will represent pro-
gress of the boat at the rate of @ miles an hour,
being, of course. two to ane. These figures are
necessarily purely theorctical, as friction is not at
all taken into account. They will, nevertheless,
serve L demonstrate that which s apparently im-
possible—a boat travellog 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-
wan was io obargoe of n foundery, the proprietiors of
which had just put up » cow fan, with weoden
trough connection with the cupola. The fan was
s0 geared that the blast could not be varied by va-
rying the speed of the fan, as had been the prac
tice. S0 our foreman procecded to make a long
slot In the side of the alr trough, and over the slot
he carefully fitted a sliding cover. * Now," said
be, *go anhead with your blast. I'm ready for
you!” Findiog very soon that the blast was too
strong, be slightly opet ed the slide n the trough
to lot the blast esoape outsardiy. But, to use his
own language, * the more be opened the more she
blow,” and his expodient was a total fallure. The
next day he put Ina gate as the only means of re
duciog the blast,

MINERALS, BTC. —Specimens have been re
seived from the following correspondents and
sxam‘ned, with the results stated :

B. W, Po—It s deoomposed mica, and cousists of
sllox, aluming, magoesia, Nme, potash, aod sodn.
—W, K.~ We found no gold in your specimen.— D,
T. M.~ We cannot say how they were made. Thoy
do not oontain njurious substances,.—H, M.— It
In an nrtificial stone, and has beon made apparon tly
by vomonting olay,of whioh it Is mostly composed,
toge thor with graphite, by means of some Hme ces

moent —H, N, Po~It s composged of gloo and tn,—
K. J. 1 ~Your specimen did not eome to hand, —
W.J. It is hydrated oxide of lron, but the por

oontage of tron I8 too small to permit of 1ts bolug
workcd profitably.,

D A R eays: Ihaye & bar of fron 104
xMx d inches, supported at one ond. | wish toknow
how to oaleulate the welght which, applied ta the
ond, will break It¥-J, D, usks: How oan | best
welgh flax before (b fed thraugh the curds for
manvfuoturing into bugging 7 W, LD anks: How
onn ke papes with o blnok surfuce, (o badrawn
on #o thut the lnes will show the white ground
through the surfacing composition? -J. A N,
anks: How do you culoulate the number of gallons
of ol in an olf oar ok of oylindeleal form with
homispherical onar, st doront doptha? - M, askn
How onn I prepace autumn leavos for preseryns

ton ¥




QOMMUNICATIONS RECEIVED,

Bditor of the BOIENTIFIO AMERICAN ao-

‘. with much pleasure, the receipt of

original papers and coatributions upon the follow-
ing subjects :

On the Relation botween Speotrl Lines and

Atomlo Weights. By E. V.

On the Resistance of Fluids. By T. C. M.
On the Wagner Free Institute. By W, W,
On Mental Phenomena. By BR.O. D,

On Mensuration. By C.H.

On Banks. By J. M.

Also fnquiries and answers from the following :
A.P.~J. C.P.—A.~W. A. B.~G. E. K. Jr.—X. W,
B B W—F. LK) B S5-J, C. N~F.R. J.~
B S T—ET.H-SH W-W.B. W.-ET.J.Jr

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should ropoat them, If not then published, they
may conolude that, for good reasons, the Editor
deolines them. The address of the writor should
always be given,

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, oto., will not be
published hero, All suoh questions, when initials
only are given, are thrown into tho waste basket,
ns it would fill half of our paper to print them all;
Dbut wo g 11y ke pl o in answering brietly
by mall, If the writer's address is given.

Hundreds of inquiries analogous to the following
sro sent: “ Who makes bard rubber plates for
eleotrionl machines ! Who sells miocroscopes?
Whose s the best carvinge varnish? Who sells
the best telegmaph wire? Who makes the best
pianoforte wire? Why do not makers of firearms
advertise (o the SOIENTIFIC AMERICAN P All such
personal inquiries are printed, as will be observed.
In the column of “Business and Personal,”
which {s speoially sot apart for that purpose, sub-
joot to the ohargo mentioned at the head of that
column, Almost any demired Information can in
this way be expeditiously obtained.

[OFFICIAL. ]
INDEX OF INVENTIONS

POR WIHIOR
Letters Fatent of the United States were
Granted In the Week ending

Fonoe, farm, J. I'. Monnett

Scientific American,

Talilet hol

aslve, D, M.

. 104,80

Somers.. .
. 108 NN

Fender, 0. W. Hoyt., wersen « 105,000 | Tacks, machine for driving, J. K' Cotin . o
Fliter and sprinkier, lmma-lov A \\nm: ver 108,635 | Tallor's prafting apparstus, M. €. Ten Eye .« 168,906
Pire arm, breech-losding, A, Burgess .. ... 165,59 | Target, T, M. Mend.... oo covures oo oo 1018
Fire arm magaxine, A, Bargess. ... oo oo 168,906 | Telegraph, printing, G. M. lmrlp- m.:l.:
Fire arm detachable grip, F. W !mnnd viveen. 18 80 | Telograph, printiog, C. J. Wiey : l:.”
Fire arms, implement for, A, K. Sl ... 198,522 | Thrushing, separator shoe for, / 10,

Flre extingulsher, E. A, ,\h‘lnnru ........ 160,018 | Tin vessel, T, Setmlts, 109,046
Flask, W. H. SUroup...oooiericiins . 160,008 | Tire tightenar, J, W. Marks, ., edine I (XY
Flue scraper, A, Fisher, .. ... oras 108, | Tire tightoner, 5. W, MoOmber veense 109,0N7
Fluting mseline, H. Albrecht. .. . 188,901 | Tires, machine for shrinking, 0. W, Roland, ... 160,082
Furnace for locomottves, H. F. Hayden vor 188 00 | Tool handle, T, J. Close Lo ALY
Pumace, glue pot, T. O, Iluun TR 16,08 | Toy, J, P, Michareis LR - NP . lﬁ'.ﬂ;o
Furnace, revolving puddling, ¢ I'rrnul L 168,008 | Trace earvlor, J, THhoruton, ..o saviins 164 006
Furnace, puddiing, C. J, Nc)wnvhl.. ..... 100,007 | Traction wheol, W, O, M, Berry, ... un.'u_
Galter, button, W_ 1. Miller........ 189,008 | Trase, S. AFTME, . ooiviiiisiinens . .oy
Garmentis, notehing patterns for, A, W mh e oo 100,006 | Tubes, handle for boring, M, Stanley. . .. oooee 1wty
Gas apparatus, Lord & MeCabe. oo Lo A8 000 | Typo-writing machine, 1. M. 0, Hansen. . oo 168, 5o
Gas for burning and tghting, T. IL Redwood, ... 1,07 | Umbrelta runner, I, B, Frost DT oe v cat NN,
Gaw process, M, W, KIBAOr. oo on sovnenns 168,901 | Valve for water miatne, I8, Bartan, L les ey
Gas rotort jolnt, N, Jamin, ... RN 109,001 | Vault cover, C. M, GOrdon.co coovviiiine o0 snans 108,092
Gus wanhitng maolinery, T, K. Lovw...o L 168,000 | Volhlole aont, K A, COOPRE. o ociiiiaiviiaraninin 104,60
Gonerator, steam, D, Ronshaw,..... 164,524 | Vehicle top, ¥, 1L Jury,, . "o L LN, 0
Glue pot furnace, T, C, HOWEH . . covviiin . 168,008 | Velioles, torsional -pr!nu rur. Il I l'nrl- ........ 100,00
Graln binder, r. P. Rosback 160,008 | Ventilatiog apparatus, J, C, Bates 104, 80

Graln drill, Pacric & Boyle.,
Grist alarm, N, Bruner......
Gun sight, W. M, Troadway

Halr dressing machine, Brown & Vaughan,

Halter and bridle, J. MeKibh

Harmonlcon, key bosrd, G. Rimbach
F. Selberling ...
BAMOY. ....cocvavvissnrne
Harvester reel, J. F Selborling. ...,

Harvester gearing, J.
Harvester rake, J,

Hatchway guard, W, Muir, ..

Ventliating eap, L, ¥. Botis,
Vermin exterminator,

vee 168,018
- 105,903
168,911

V. Echml
Vossels, bilge protoctor for, B, Bdgar, .

oo 168,061
« 168,V
1,

Lo 168,961 | Wagon, dumpling, W. M, Thompson, ..., Lo 100,000

] PSRN ] 168,841 | Wardrobe, folding, L. A, Colbert,. ..., o (O
168,847 | Woshing machine, J, A, BOWFOr. oo 10,7

. 168,00 | Washing machine, J. M, Conaway,, 108, 500

165,950
. 109,008
168,028

Washing machine, 1. A, Sha

Washiog machine, A, Delamator,

Water malne, valve for, R, Barton.,

R UL
108,31
o 108,80
N UMY )

w

¢ Water meter, D, C, Taylor. oo .
Hatehway, self-clontng, W, Moiro o oo 100, (206 ' s
":" lm‘,’ ~tlm'(u|‘|l\k “:_. 'l‘nrlul(.hu A 100,068 Water wheol, centrifugal, J. I, Meaoham P N B
N Mg e e sigut Water wheels, governor for, H. Wright.. L 160,070
Health lifr apparatus AF. G, Johnson, cen M 00R | .o
Horseshoe, E. M. Bumpus, “ P (N Weather strip, F. A, Bradshaw, . .oooco vonns . 168,800
Horseahoe naD minchine,/Jo¥ u\. , wv. 109,044 | Weed turner, Thornton, McDonel, and Hale.... . 169,008
Horaeitios Sate SRR TR T Gate. 6oa | el bull wheel for ofl, J. SehellKopr........... 108,05
Hose couplivg, W. A. Caswell.. e 168,570 ::':m:m::;. .(l).((:ok s ..... CRLY :z.:;
Husking glove and mitten, H. L. Hall.. 168, K \\’I::l::lll. \""“_'l'l:;':’:“d b A 00
Se L 108,00 A Levees ) ‘vsanavs
Jalls, construction of . Seeber & Croxton, Windmill power, W. E. Short.. o 1o0,080

Journal box, J.
Key ring, Denlo & Neer ...

Knitting landing whr«l B.W.
Ladder, firemen’s, C, Wanl,
Ladder, iremen's fomlm.. J,
Lamp ehlmney, G. M, Bull
Lamp ohimney mold, T, B, A
Lamp, pocket, J. Kendnll

Lamp, street, J. llwert)
Lateh, rex enihle. w.

F. Selberling ..

M. Griscom....

Lathe for turning ovals, L. K. Scotfond..
Lock, combination, F.J, Chapman..... «
Locomotive ash pans, cleaning, P. K. Dealy....

160,40
108, 859
oo 108,950
L1680
168,430
108,571
. 168,50
108,00
108,987
164,166
. 168,908
. 168,57
108 84

(.onuly

C. Chrl-llnm'r
LAY LN

ucrbury tion, Pa,

N o

Wrench, pipe, W. K, Stevens, :
Yarn printing machine, J. SHOrt. o ooovearenss vere 168,00

DESIGNS PATENTED.
~COOK BTove, 1. Brownback «f al., Limerick Sta-

srennnenensy 108,802

B0 —~CAxDLESTIORS . — W.RObY, East Cambridge, Mass.
8,700, ~BraTUany . —J. Rogers, New York city.
LEMrronERy.-W.Steinhaus, New York elty.
0. —~Carespan.—J. E, Biythe, 8t, Louls, Mo.

8,741, ~Book Cases.~H. S. Xerr, Phlladelphia, Pa.
8,70 ~Crook Case,—H. J, Miller, New York clty.

October 19, 1875,

AND BAUH BEARING THAT DATE.

«Those marked (r) are relssued patenta,)

Alarm for prisons, ete,, Cook & Hesth.......couue
Anchor, T, J. Whiteear, ...
Appleparing machine, W, M, Griscom.,
Apple-paring machine, A, Ripplen..........
Bars, drawiog and pollshing, D, I, Farmer,,
Bedatead, Invalid, Watson & Kel as
Bedatead, sofa, J. L. Closterman...
Bllge protector for vessels, B, Edgar........
Blasting detopatiag cap,J. Goldmark. .. .
Bolier for steam fire engines, J. N, Dennison....
Baoller Indicator, steam, A. Moon. :

Boot, A. A. Cuming............
Boot and shoe, E. 8. Justh,.
Boring machine, Wilder, )lc\eu & '!'yler
Notzle stopper. E. B, Bunt
Botte moid, P. W. Reld....
Bracelet, J. X. Thomson...
Brick machine, S. Martia..
Bridle bit, J, Thomton.... ...
Burner, Argand e ai. A
putions, ete,, at uchln: D, nnlnn
Calendar, C. Z. O'Netll
Candiestick, A. Albertaon

168,571
S s vrecrnnes 169,089
168,955
109,040
163,975
. 169,067
.. 185577
. 182,93
164 5%

148,533

168,918
. 168,583
« 169,006
. 163,582
.. 163,000
199,008
.. 168,555
. 188,91
165,557
. 165,94
162,954
W8, 916
148 822

Caoutehooe, artisictal A G, DNy (r).eeiiiiinennns. &
Cavutchooe, forming srtificial, A G. Day (r). 6. 9=

Car coupling, D. A, Newsom. ..
Car refrigerator, J. E. Acklom
Carsprings, D. E. Pratt... ...
Car starter, M. Toulmin...........

Car ventilator, A, Hanee............
Cars alr spring for, P. Giftard.

. 18,915
168,958
145,046
. 18 %40
168595
. 18,9%

Carbureter, L. Marks 168,910
Carburcter, J. M. Pollard...... o) oo 165,054
Chalr, A. H, Brick.... . 168,82
Chalr, T. Tostevin.... . 109,063

Chair bottomn, T, Tostevin ., .,
Chalr, folding, Bean & Box
Chalr, folding, 1. 5. Dann,.
Chalr, foldlag. G. McAleer..... e
Chalr, feldiog, A. D. Whitmore (r).
Chalr, pursery,

Chuck for rock drills, H, Thomas
Churn, reciprocst 5z, E. A. Firdy,
Clgar lighter, glass, W, A. Gorby.
Clgar lUghters, making, N, Faller,.
Clamp, Jolner's, G. A, Noumann,,
Cloek, eloctric, D, F. Swent.. ...
Clothes dryer, G, Myers.........
Coffes rosster, ¥. Thomas, . e
Coke avens, seraper for, V. )( ﬂullcrm-nr
Colter, 6. C, Lyons. .
Companition, wlmnou-. J. G
Compuund, satl-frietion, C. C.
Cradie, ¥, Voit, P
Cartaln Sxtare, B.J, l‘owlorl -
Nental engines. band plece for, W. A, Jmmuun
Desk and bageage cherk box, G, E. Nichols
Distatecter snd fabaler, ., G xn,m-

149,064

« 105

163,853

16,018

Lo 4!

oo 103,960
. 168,00
. 198,007

168,505

. VB, ¥4

165,

. 1A s
ore 109,027
< 1 57

165, 504

« 19 s

162 %3

. M8 5%

TR
169,081

« ME 945
ALK ]

pLUN ]
145 s

LLUR
Ditediog machine, M. E. Burtiess, . s w3
Dock, foating, Clark & Mandgeld. . . xln.mu
Door knob, A, Baaxin................ . lm"m
Door knobws, making culus, ¥ Bock. . HA.'Y.
Driliog machine tripod, J. B, W aring (r) r.".n'n
Drilis, ehwek for roek, 1. Thomas,, . 104339
Dast pan, ¥, Kraos | I .'-,-.
Dyeclag and calloo pristieg, J. Iluk-y "% v 1

Eaves trongh, O, W, Stearns

168,904

Egp-turning device. . Tyler.. 3 = 105,902
Blectric mackine, magueto, J, Il anln.._ ",..u.:
Engine governor, steam, X, E. ¥ash 198 914
Eagine, rtsry, G. D, Harwood s s SN BT
Engine condenstog apparstas, J, Houpt .. | 105 90
Esgior ditevential genr. J. N, Annis ,..:‘.4._

Fars, puritying. 3. P. Kingey
Fances, 11 A, Douglss (1)
Favent, J. M. Hopkins

Feucs larh, wire, L. M Devorr

Locomotive smoke stack, P. Relly... 169,059

Loom shattle motion, C. I, Kane (r). oo 002
Lubricator, Gould & Hayden... . 168,084
Mall bag cateh, A. B. Whipple , 168 586)
Malt kiin floor, P. Welnig... 163,948
Measure, speed, E, Brown.,.......... o 105,800
Mill, three-high rolliog. J. I, Willlam » .« 169,001
Mills, fore plate for rolling, J. I. Willlam: « 160,070
Mons, curing. P. Unsworth 108,94
Mowing machine, Wood, Bowhay & Rosobrooks. . 165,081
Muff block former, E. Sirret .. 168,500
Nalls, machine forging, J. Boy 1,00
Necktle retainer, W, H, Hart Jr.. 163,93
Neodle case, O. Nauen....ovveevnnnns 10,029
Neat for fowls, 8. 8. & C, R, Jukmu. 168, S35
Nut lock, 5. G. & A, Barker,....... 168,958
Nut loek, L, Chapman wereannes 168,890
Oll cloth, ete . bindiog, A & E. A, Underwood, .. 165,04
Ordnance, breechlonding, G. P. Harding, ......... 165,90
Orsament composition, J. G. W, Steffens.. . . 16 003
Paper cuttiag machine, 8. W Soule (r), ves: B0
Paper damping machioe, J. L. Firm ... - 168,90
Paper trimming machine, D, T. Broughton...... 165,963
Pavement, W, H. Jones, ...........cocuvnns . URI LY
Pegging jack attachment, ) hull-l.. 165,50
Pen and pencil case, W, A, Ludden .02
Pesmanship copy, C. Allen (r)., 6,
Picket plo, J. D, Fleld............. 165,500
Plalting device, W, Walker(r).... - X ™
Planter, corn, Rittenhouse & Lewis. ... L 1o
Pliers, paraliel, H, I, Rassell, .. .oovinnen .o 168,90
Post, wrought lron, L. Soulerin, . R
Press, ballog, C. C. Campbell. .. ...... 108, 9

Pamp, J. Bean (r)

Pump, W, Young s,
Pusap, alr, J. H. Ellls 168, 8
Pump, sir, Moll and Altheide, 168,808
Pawp, chain, W, Cooper (r)... .. 6.7
Pamp, forece, W, C, Libengood, 164,907
Purifier, middlings, A, P. Teachout 145,001
RBallrosd crosslug, W. J, Stillman ... 168,50
Rallroad rall jolut, J. G, Holllday 165, 900
Rallroad switch, Middleton and Cary 0,0
Rallroad switch, street, C, B, Evans 168,599
Rake and losder, hay, J. G, Krouse, . 19, 0m
Refrigerstor, J. F. Ebert g X 165,819
Befrigerstor and water coaler, W. Hamme! 164,
Relishing machine, E. F. Bohn T R
Sad lron, T. D, West 165,
Sad lron shioe, V., O, Thebaud. ... TSR
Saddie tree, gig, A. Ortioayer., 164, 544
Sash fastener, G G, Nodle, .., 199,00
Sash holder, 5, Lewls 160,01
Sawing machine, band, P, Pryibl) 10,0
Sawing mmachine, scroll, B, Herxlg 14, 0
Sawing machine, seroll, J. M. Plummer 162, vy
Saws, ete,, hardening elreular, A, Sebalie 108, 91
Scales, platform, A. W. Hess

Searf retaloer, W. 1. Mart, Jr

Beed dropper, J. T, Wright l"l.n..'
Bowing machine, Glinos and Stlles 164, 4
Sewing machine, G. Haneock 168,99
Sewing machine dross protector, K, F, shaw 168 500
Shafta, ete,, guard strap for, J. Weatherheoad 10, owa
Shears, metsl), Livesay sand Niack 164
Suip®s log, B, T. Moure Vo5
Show case, ernoker, O, and W, Kroegor 104
Shutter and bilod slat adjoster, ete 01 Dickarson 108, 0%
Bleigh, B.F,. Sweet ) .(re
Bole fastening, V. O, Tolmy 18, 0y
Spead, dovice for changing, J. W, Mead 198,912
Sptnning mule or Jack, M. A, Furtrus) 198 97

pplnning nugs. ete,  adjusting, J. K, Atwoml o 07 18 w8

Starching machine, L, Sternberger 1 .
Stereotype machionr, 4, L. Virm 1.
Stove, B 5. Bostwick 10N, A
BMaove, I, A, Eheppard 199,
Bove and furnace, £, Sinkih LN
Bove, base bauning, 1, ¥ Deris :

BLOYe al, Z. Want i 8,
Bluse door xaoh, 1., ) Warhbiumme I

Move, heatipg, Haveuud snd Marty (L

SUBAr machine. cube. 1. D Jimes T X,

8,708,890 ~Hanny Honses, —A.Shoeninger,Chicago, 111,
5,700, ~Kx1rrep SEInTs, ~S, Wallls, Newton, Mass,
8746, ~Toy Mox gy Box.—J.Murray et al,.Philadelphis,Pa.

SCHEDULE OF PATENT FEES,
On oach CAYORL. ..\vivvrenans
On oach Trade mark........
On filing each application for s Patent (17 years)
n tsuing esch orginal Patent....
On appeal to Ex:miners-in-Chief. ..

On an spplication for Dodu ax Nm
On spplication for Design (7 yoars)........
On spplication for Design (14 years)

CANADIAN PATENTS.
LIST OP7 PATENTS GEANTED IN CANADA,

October 20 to 23, 1876,
5 8. —AL O, Kittridge «f al., Salem, Ohlo, U_ 5. ON
can, Oct. 20, 1575,
5,80 —F. C. Tapley, Clrkson, N, Y., U, 8. Kaltting
machine. Oct, 2, 1875,

5.9).—L. Bastet, New York city, U, §
petic engines. Oct, 23, 1575,

5,051 —W_ M, Adams, Toronto, Out,
Oet, 23, 15

5,24 L. O. Root,
runners for rafllroad cars,

Electro - mag-

Chimney cowl,

Minnespolls, Mian,, U,
Oct. 35, 1805

8, Safety

5,80, ~G B, Durkee, Alden, New York elty, U, 8. Sasp
pook, Oct, 2, 1IN0

5,88, 1. N, Richardson, Msiden, Mass,, U, 8. Playing
cards, Oct, 23, 199%

5,00, 8. W, Steole e al., Northfield, Ve, U 8. Pro
coes of marblelzing surfaces. Oct, 8, 1IN,

5.0, 4, O, Eastwan, Lewiston, Me, , U". 8. Flour
sifter. Oect, 38, 1535

5,097, ~5, Landon, Iroquois, Ont, O tank, Ot 3,
1535,

5,0, G, F. Slmouds, Flitchburg, Mas., U, 8. Process

of forming and tempering saws, Oct, 39, 18

A0 G, Leverlok, Brookiyn, N, Y., UU, 8, Elastle
bub for vehicles, Ocf, &, 1805

5,0, W, P. Widdifield, Siloam, Ont Wheeled vehivie
brake. Ot 23, 1803

5. W. E. Andrew, New York ey, U. 8. Making
butter from the olls of anfmal fat, Oct, 29, 1408

6,0, O, Martin, Torouto, Ont, Construetion of ven
tiintors, Oct, 8, 1895

5,000 K. 1, Strong, Alhlon, N, Y., 1. & Pump, O
", 1sn

5.0 N. Kimball, London, Ont Portahle sud station
ary fence, Oct 2, 1505

.96, 4G, W, Cottingham, Nockport, Tex,, U, 5, Sad
fron, Oet, 23, 185,

5.0 -G, W, Cottlngham, Rockport, Tex,, U. K. Ma

chine for troning clothes.,

Oct. 2, 1495,

Advertisements.

Boack Fuge « « « o « o« §1.00 & e,
Tusldo Page « « « -« o . 75 conta & line,

Engravings may head advertlsements ol the same rale
per line, by mearurement, ox (he letter pros. Advers
(aemenls must be recefved af puldication ofice o
carly ox Friday morning to appear i nert wwue,

|NovemBER 20, 1875.

OPIUM e aiesteiens
¥ Send stamp lor bout oq tmu- ou K, 1o
w. w o
mo- (unne(:o-.ll‘

REPHE

Hoosae Tunnel \luch r
FOR SALE .

Steam Koglines and Boflers, Barle! 3
ftoek Dinila, Holsting Machin ﬁ&:;?"ro,""’g",..'.‘
ko Ipe Yarios sixee, from 15 103 inehes dia., c.'I
nish & Steam Pumps, wne Contraetor’
Lathes, Drille, Manere, and Bolt (u(wn Hut

Drill Sieel, &¢,  Address THOS, RORS, Rlﬂm “m

ANTED, BY COMPETENT Mm‘lh\Nl(‘AL
Deanghiaman, acoustomed to marins .na
ml work, re-engagemont, Address CHSE, ?

Moor tron Works, Wilmington, Delaware,
FASIIONADBLY PRINTED DAHARK VISITING

25 Cards for only % cents, Write at once to A, 1,
SMITH, Fancy Card Printer, Northford, N, ll Co..cu

’l‘l' CHRITORY FORSALE-Of u (Singlo dclh'ory)

Mateh Safe, patented April 14, 1596, The dcmmd
for this yaluabio ateh anfe Iy #o fmmense that the

cnted, unnble to supply the demand, will offer 1o se nll
the Statex except Pennsylyanis, Apg noon, Address
K, HENF Patentee,

No, 207 South ('ln'-rloua St., Manhein, Ps.

A} "
Koot lJath(«»s.
WM, E. LEWIS, Cleveland, O, Catalogues free.

Ll Yot Maohine Attachmunta pay an
GOOdl'iOh 2;:|:=,'M=f:r :'Inn n;y lmnr fu’me
market, Eawreny Orrion, 100 N, 10th St,, Polla,,
i LAST BEASON our Agency

business surpassed all othors,
It amounted to a quarter mil
lon of dollars, Many Agents
1aid up from two to threo
thonsand dollar cach, ia
fow months, Tho rese

quick.  Kend two o, stampn
for valuablo specimens, lbora
torms, &o. Address : TmLlLLUs
TRATED WeexLy, New York,)
Boston,Chicago, or nhnh.(h.

RO E BUDS IN WINTER

a-dy.—J{olel for winter bloom, and
pl-nunx. Vo send strong Pot o

hat will bloom
oulcklyutelyh mnll. n-pnltr"l!nrchl':’cn' L?uc
or o\arm(glnn ever bloomin \nneuu
0. 12 82 00.

See our elegant ducrl tive catalogue, contaln! fnll
dlrtcuona for cultun. tg Sen n°§‘3o'-u who s
Address THE

ot Uro\'c. cm 0., TPa

e Growers,

PATENT,

Asboestos Reafing. for steep or flar Roofs.
Asbestos Root Conting, !nr old Leaky Roofs
Ax beﬂo- Cement, 10r repairiog Leaks on Hoofs.
Asbest ! nt, for Tin s, Ac,

A mlos 'ninga—all colors—for outside work.,
A»eu roof Cutl-,. for wood work.
Aab or Steam Pipes, &c,

sbhest :‘ hrk ipes,
ool-$1u ﬁhuthl-:z'e tw, Moth Proot Lin-
ing, oring Bon
o8¢ articles are ready for uoe. and can bomlly -p
pllrd by any one, Send tor Pamphlets, Price Lists, &,

H.W. JOENS, 87 Maiden Lane, N.Y

MANUFACTU '!ER OF FIRST CLASS TAPS,
"awtucket, R, I,

{ 0
4 ‘\wm;..'.ﬁk{;'\T k)

Hellof Mlates for Book., Neww T, a 0
rcular |ijastrations Chéaper than Wood Cuter: T
Sclentific Amerioan uses gur plates. Send stamp for
lustrated Clrenlar,

3 ; uF’F(_I.]L Ty
MP
PUMPS,.
"W BUILER -
OPE 8 Ma XWELL WFG S0
- (An‘>'1‘,’;“.“'
VOLHBY W 'ASOH & CO,

PAT. FRIC ‘lln\ l'l Lu\'l I’“Il l'lu\ CLUTONES

1o
HOISTING MACKINERY. "f\n uuvﬁom
Proevivexor, K.

ouR

sTeAMF

THE 1M l"lul\'KD C %M
ARMSTRONG HE
CATCHER n-novum
In the Bollers b "iiﬂl:
pure water, W!l-" cost 1n fael
wWithin one year. All partios using stoam
should have one,
or particolars and elrou-
address
,ﬁ\f(“nuc. CUKTIS &
KNIG MASUPACTURERS,
Machiniats WANTED to et
»» Local Agents,

P. BLAISDELL & ©O.,

Warcester, Mass,,

Manufsctarers of the Hiaisdel] 1t gt
Gther Bret-class Machinia® ‘s ';o(nl e =

STEEL CASTINGS.

Hd snd Homogenoous  Guarsnteed tenslle ongih, B
tune 10 Sjuare neh ninvaluable subwtiiule for rnu e
slve tgreiogs, or for Cest Tron reguirtog nynl urﬂul‘

Model Engines.

Complete seta of

Caatiuo

$iito * in. bors “T"&.&t

Fureka Foot Lathes
l'nu ul umlel

Bend for circuiar and price lst to CHESTE '
ASTING CO,, Evellng 81,. Paflageinbin. W " ST'”

Mr“u.h" i Tn:%a

OOOD}OW & WIGHTMAN. W Corahill, Bogton, Mase
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Important New Scientific Books.

Treatiso on Blt;\m Hollers : thelr Strength, Con-

stroction, and 1w Vil
foaon, Ard edition, 12mo., ol, oren. Ty "‘f‘,’,u".l‘o‘;:.ltlxv

T\;l:mﬂ“n:'!;:t:i‘n";l:nl' 'l‘ht:’o;y of tho Steam Engine,
b, wnd E .
wso of Practioal Men, By ‘rx..l'!‘; ':r..m)“;;‘:;d, :;‘:l:;:’:‘:‘
'r:a; (‘onlll:uitlon -nd’_)lnpmnwut of Steam Noll-
R e - WA A Apemdts by B. Mol
The Operative Mochanic’s Workshop Companion
&_u Solentific Gentloman®s Practieal Asalstant, By
Hlilam Templeton,............. ssessserusentnes s DD
A’r‘mﬂnu:'ok of l':ﬂtul Tables and Formulw for
ngin . By F 3

Libocket Bose ?;?m Y Frank Proctor, Full I\uu.x.u\‘.'
A Rudimentary Troatise on Clooks, Witohes, nnd
Polls, By Sir Edmund Boekett, Dart, 1%mo...... 1.5

The Conch Maker's Ilustrated Hand Book. con-

......... CUCURRE PRI PRR NP =N\

talning Comblete lostructions in sll the different
Iirlncs.- of Carrlage Bulldiog, Edited t W
Reoond Edition. $vo....... I R s Wy

Gnul}twm' t;nd Plumbers' Compunion—A Clear
and Comprehonsive Troatise bearing on al) ¢ -
tant Points of the Business, with r-‘;tlx:blehl?o‘c’:";::
eto. Ny Jos. D. Galloway, Gss Eogineer. 12mo
Paper, T3cents. Cloth. . ... cuirrinrn soncessons,$l00
Water Works for the Supply of Clties and Towns,
By Samuel Haghes. 12M0....00ciivier sivvvvvrens 2.

Gns Works, and the Practioe of Manufaoturing
and Distributing Coal Gas. By 5. Hughoes. 12mo..$1.75

Hydmulic Tables, Co-Efficients and Formulwe for
Finding the Discharge of Water from Orifices, Notebes,
Welrs, Pipesand Rivers, llustrated, 12mo......$7.0

Tho Commercial Hand Book of Chomical Annlysis.
By A. Normandy. New Edition, Edited by II, M.

Noud, Ph.D. 12M00 . ceivenn oriiinnnens R P LR
Troatise on Coal and Coal Mining. By W. W.
R e 0o
Hints to Young Architects, By Wightwick, Bdit-
od by G. H. Gulllaomo, M0, 0vy cvivveinrennnniis 2.0

@~ The above, or any of our Books, sent by mall, free
of postage, at the publication prico,

Having removed to new premises, which we have spe-
.uud' fitted up for our own use, with greatly incressed
faciiities, we shall In future Keep on hand, I1n addition
to our o wn publications, 3 large and valoable stock of

AMERICAN AND ENGLISH
Practical and Scientific Books,

IN ALL DEPARTMENTS.
$# Dooks tmported to order from Europe
Our pew and enlargod CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOUKS—9 pages, Svo.—sent free 1o
any one who will farnish his addross
§ A Select List of Dooks on Metals, Metallurgy.
Strongih of Materinis, Chemlcal Analysis, ote, ; nlso, one
on Steam and the Steam Engine, as well as a Cataloguoe of
3 Cholee Collection of Practical, Selontitic and Economic
Books, with prices, sent free npon application,
HENRY CAREY DAIRD & €O,
INDUSTRIAL PURLIAHERS, BOOKARLLERS AND IMFONTERS,
S10 WALNUT STREET, Phlladelphis,

The HOAD
PORTABLE STEAM ENGINE.
IMATICAL CUTY OFF RECULATOR

BALANEED WLVE

SYHLMVS N0A JYTHM ILVLS

THE BEST#° MOST ECONOMICAL ENGINE o+
SEND FOR CIRCULAR

THE J.C.HOADLEY CO. LAWRENCE MASS

ENGINEERS, MACHINERY MANUFAC-
turers, Tool Makers, Patsntees sod others—The nn-
dersigned infigential and well establishied nrm.nrnlnﬁ
on business o Melbourne, the principal of which has ha
over 20 years' experience in the Australlan Coloules, and
which has s large and extended connection, is willing to
indertake the sole sgency in the above Colonles for the
mle of all cisssos of Engines, Agricultural Machinery,
Engioeers' Tools, Mechanical Inventions and Pateuts,
and also 1o transsct every desoription of business (n this
class, Highest references given. DAVID MUNRO & Cu.,
15 Queen Street, Melbourne,

Count’s Patent

T,
MACHINIST’S TOOLS.

Reduced Prices.
sﬂlmntlon.».lyzla e B 50
* Bleel e .

oyt
lmi_: Steel Clamps, Die Doge, Clamp Dogs, Vice Clamps,

panding Mandrels, &c. Sand for lstest Price List to
C. W, LE COUNT south Norwalk, Conn

. . : -
Shriver's Hydraulic Organ Blower
way be seen st theAmerican Instityte Falr, blowing s
large Chureh Organ. Sond for efrcular to T. SHRIVER

& CO,, Manufscturers, 833 E. 56th Kt,, New York,

srainara Milling Machines 5.0

A new Universal Milling Machine for $200. Also Hrown's
Pat, SCHEW MACHINES. and our new Brals STEEL
BAR VISE., B, M, M, CO,, 181 Mllk 8t,, Boston, Mans,

TEW & SECOND HAND WOOD WORKING

Muchinery, Floorers, Planers and )lulrhv'rn‘klnrh'

anid Doubje Surfichrs, Moulding Machines, scroll Suws,

Buction and Buast Fans for Shavings, eto b. ._l. LATTI
MORE, Sist und Chestout St., Pulladelphia, Fa.

VINEGAR 1 Wolid 0

Clder, Wine or Molnsnod, withont uslug
Address ¥ 1. RAGE, YVioegar Maliar nprt

TCHING
ANING & MATC NG

L :
DING, MORTIS|
G.RESAWING, SHAPING

Scientific Dmerican,

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

Can bo readily fNtted to Btore Fronts, Hear Wi ows or other o
00D SHUT

artitlons, Clark's slintters are solf.soting, require no machinery
Are bandsome (n sppearance, and are the best and cheapest

PROOF, and nmmlhu' sbaolate mh-‘:llun; nlso
Store Fronts, Private Houses, Offces, and School I
or balance welghts, and cannot get out of order. The
shutters u the world, Are ftted to the new 7ribune But
Bullding, Lesox Librery Bullding, iave been for years
and are endorsed by the leadiag architects of the world

JAMES G
AGENTS WANTED,

por day at home. Satoples worth §1
free, Arivsox & Co, Portland, Malne

The TOLL-GATE! £

i
fnd! Addrosa with llmnp.'ir.o

le'iclur sontLiron] An
nlous gem ! 50 objeots Lo
C.ABIEY, Buffalo, N ¥,
TO ELECTRO-PLATERS, JRWELERN,
AND WATCHMAK BRI, VRIS,
BATTERIES, CHEMICALS, AND MATERIALS, In
Sets or single, with Nooks of [nstruction for Niokel or
Siiver Plating, THOMAS HALL, Manufactuoring Kieo

triclan, 19 Bromfeld Btroet, Boston, Mass., [lustrated
Cataloguoe sent freo,

ey A WEEK to Ageats, Old & Young, Male & Ve
€ ™00 their iocality” Terme & OCTFIT FREE.
Addresa I', O, VICKERY & CO., Augusta, Mo,

 Stone Channeling
oR

Quarrying Machine,

e S .

WARDWELL PATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.
STEAM STONE CUTTER C0.,, RUTLAND, VT,
BOLE PROPRIETORS AND MANUFACTURERS,

THE NEW

Elements of Hand-Railing.
Revisep EDITION.

Contaloing Forty-one Plates, THIRTEENX of which sre

PERFFOTLY NEW, With letter-press descriptions. By

Rovert Riddell, author of the *'* Carpenterand Jotner, "’

and * Hand-Raillog Stmpitfied. ™ 1vol Follo,cloth. §7.00,
CLAXTOXN, HEMSEN & HAFFELFINGER,

3463038 Market 51., Phuladeiphita, Pa.

INVESTED in Wall Street

$10 to $500:

often leads to fortune. A
¢ bhook, explainiog

everything, and copy of the Wall Street Review.
Rﬁ Joux HiokLiva & Co,, Bankers
SENT F o and Brokers, 72 froadway N.Y.

FO" SALE—The right to Manufacture the Wil-

lam Greet Iron, Cotton, and flay Hook Bale Tio,
Patented Jaly 23, 1530 Thia Tie In superior 1o all others,
as It can be used sn Indefinite number of times, For
Drawings, ete,, apply to WILLIAM GREET,

Vooresy 1o, [ inestone County, Alahama,

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting bhas ¥ per cent gresier
strength, & finer finish, and Is troer O Eago, than sn
other (n naeyonders it andoubtedly the most economical,
Weo are also the sole manufacturers of the CELENRATRD
CoLLins' PAt, Courtinag, and furnial Fulloys, Hangors,
ete , of the most spproved styles, IPrice |ist malled on
appilcation to JUNES & CAUGHLINS, |

Try Street, 2ud and Ard Avonues, Pittsburgh, s
100 8, Canal Btroet, ('l'lh',u‘n. 1 1 e
ooks of this Shafting (n store and for sa.e b
iy FULLER, DANA, & VITE, Boston, lIb1
GEO. PLACK & GO, 14 Chagmbors 8t , N,
FIERCE & WIHALING, MIIwilKeo Wis,

A MONTH-—<Agonts wanted avarys
where, Husl » honoruble and frst
cla Pacticulars sont froo, Addross

J. WORTH & CO., St Louls, Mo,

1 » ; '0': l',;;‘;’.;"l‘ BOLT QUTTER,
hi'l‘"ﬁul?n 'f‘u} IHustented Clreular, (q.lln'lumul. Onlo

T PINE TOOLS

‘or Machiniste, Jowaelers, Engravers Watohmakers,
A"'":‘l!"ll.".‘ and others, Also, u Ane assortiment of File
and steol Wire m.(.mlm, nt FRASSE & O0.'H, 63 Chat
nat Biroot, New York

T PATENT

‘Planing and Matching

£ [ Planers, Nelf
4 Molding Machines, Gray and Wood »
.‘.:‘llluu saw Arbors, and other wood working mas hinery
S A WOOD'S MACHINE CO,, § 7 Libarty bt., N. XY
““Hend for Clrculars, wie 107 Sudbury St Boston

s DFECALL '().\l‘\l‘k !.l-l.'

r TRANAFER FIOTURES, w
I inatemath

100 ase'td phrtuies, 68 ola,

Hirds, Tusects, Fiows
They ool bw assily transle

ssoel beawdiind painiing

S 18 0ta, § 30 Bor B0 ste.  Agetile wanied, £
Addrose J, L. PATTEN & U0, 363 Willlass Srsai,

I MPORTANT FOIR ALL CORPA IRATIONS AND
i

(PG CONCERNS. —~Huerk's Watchman's
MANF'G CON ble of socurately r--n(v-,»lllnf the

we Detector. & M-

motion of a welehinan h ; mlrulu:q:n sl the differen
\ t. Bend foroircuisr.,
ek OLIIEK, P, 0. Bax 979, Bosten, Ma
& [ Yot be sull agelnal Linineuser & Co., of New Yors,
Proceedings

| Call at Fair American Institute and See

le‘nnluun.nmhluu them FIRE AND BURGLAR
KILS In varlous kinds of wood, sultable for

Iding, Delaware and Mudson Canal Bullding, Mashattan
In dally use in every principal city throughout Europe,

WILSON, Manager, 218 Wast 2l 8¢, New York

and at London, Farls, Vienns, Darlin, )(ellmurnr,.c',, &e.

OHRISTIAN
UNION.

Ellinwood's authorised verbstim roports esch week of
Mr. Boooher's

Sermons in Plymouth Church.
Allhis literary productions, Including the charscteristio
“STAR Parxes,' will be given, Serfal Stories by
Rev., Epwaun Evenerr Harx, DD,

(Author of a ' Man without a Country,"” &e,)

Hox. Ausiox W. ToURGEx,
Judge of the Superior Court of North Caro-
iina, (Author of * Toloette,'" &¢),

Mus, HARRIET BEECHER STOWE,
(Author of ** Uncle Tom's Cabin, &0),
A Comprehensive Family Religious Newspaper,
Terms §1.20 por year, postage prepald,
H 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, Aw't Publisher.
27 Park Place, New York.

Wasmrxoron,D.C., )
Sepe. 13,15, §
J¥0, Mavyuex,
Treas, Valley Machine Co., East
llmp(on. AR,
ar Sir: The * Wright Buocket
Plunger Steam Pump''you bullt for
the Government ** works like o
top.'' Am sure it has never had Its
equal In any of the Departments,
and [ have no hesitancy In recom-
mending this Pump to any one In
want ofa firstclass, nolsciess Steam

Pump, Very respectfally,
R l”J TW(C)H, sf’lLLth.

By Chilef Engloeer U. 5. House of
9 Representatives,
Send to us for Calal o,
V. M, COMPANY,

The Myers firae ekt ior vice. reuiar.
AND WO00D WOBKINGMACHINER_'Y'
CHAS. PLACE, 108 Reade Btreet, New York,

8,000in Use
Blake’s

STEAM PUMPS

for every possible duty. Send

for Illustrated Catalogue.

GEO. F.  BLAKE M'F'G CO.
# & W Lidberty Street,
New York,

Cor. Canseway and Friend % and R South Cans
St Chicago, 11,

[ [[ILEL S wReteT

Sta,. Hoston, Mass,

BeAamS & GIRDERS

’l‘HE UNION IRON MILLS, Pittsburgh, Pa.—

The attention of Engineers and Architects s called
to our fmproved Wrought-Iron Beams and Girders (pat-
ented), in which the comrpound welds befween the stem
and flanges, which have proved so « bjectionable 1o the old
mode of manufactariog are entirely svolded, We sre pre
pared to furnish all sizes sl terms as favorable as oan be
obtained elsewhere For descriptive Hthograph, address

| Carnegie Brothers & Co,,Unjon frou Mills, Pittsburgh, Pa,

NEW DRAWING PRESS & OTHER TOOLS.
STILES & PAREKEER PRESS CO., Middietawn, Ct
EF™ Wil moet partios by appotatment

and Morphine habit abwolutely and
apeedily cared. Falnless s o publicity,
Senud stamp for particulars. Dr, Carl.
ton. I \{"uhth_‘!uu e, Chilcago, 1L,

ITHERDBY, RUGG & RICHARDSON, Man-

ufsorarers of Woodworth Plshing, Tongueing.
and Grooving Maohines, Danlel's Planers, Wichardson's
Patoot Tmproved Tenon Machines, Mortising, Mould.
fng, and Ro-Baw Maolhines, and Wood-Worklog Ma-
chinery r narpdly, 9 Sallabury Stroeer, V costar, Mass

(Bhop merly occupled by K. BALL &

L. B, WITHERRY,

$ O n duy st home

N Leroe free

).)

U, J, RUOG, » N, BICHAEKDAOX,
Agonts wanied Outar and
THUE & €O, Augusta, Malnhe,

“'(N' IN GOLD GIVEN AWAY, also 8 por onnt
ol Commission  You oan wake from 80 to g
dally FAMILY JOURNAL CO, 20 Broadway, N X,
\ FILLIAM HENHEY KINGALNUMEN MANUFMAC
TUREN, ™ & % 8¢, Andrew Bireet, Liverpool Kog

OTIS’ Machinery.

OTIN DRON, & C0
NO, AN BROADWAY NEW YUNK.

WHIPPLE'S

Patent Door IKnob.

Awarded & Dronse Medal ot the American lnstitute Falr
| f

e 1990, The Jodees say Vo cons
oning DOOR KNOBS & groat tiproveiuest over any
thing yel tnventad for the purpose, as It obvistes the use
of alde scrows aud washers, aad can be regulated to sult
any thiokness of Doors ' Send for Clrouiar

THE PARKER & WHIFFLE COMPANY
West Meriden, Conn. , or 77 Chambers K2 . ¥

Todd & Rafle rt y Machine Co.

MANUFACTURERS OF

The celobirated Ureene Variable Cut-Of Kngine ; Lawa's
Patent Tubalar and Flue Bollers; Plain Siide Valve Sia
tlonary, Holstlng. asd Forlable Kagines.  Buoliers of all
sinds Stoam Pdinps, MU Gearing, Shafting. &c., S5,

or this method of

333
STEAM PUMPS.

FIRST PIIZES, VIENNA, PARIS, NEW YORK,
WALTIMORE, BOSTON,
Sond for efreular of recent patented linprovements,
THE NOKWALK IRON WORKS,
south Norwalk, Conn,

BOOKWALTER ENGINE

Compact, Bubstantial, Economical,
and Esstly Managed, CGuaranteed to
work welland give full power ¢'simed,
Eungine and Raoller complete, Including
Governor, Pump, &c,, with stipping
baxiog, ot the low price of

3 Horwe Power... 2w
S T ot P )

S Put on Cars at vf-yrlm{ﬂcld. Ohlo,
Addross

JAS, LEFFEL & CO.,

Mpringfield, Oklgy or
10 Liberty St New \”orh ity

\\!()UI)WIPHTH SUHFACE PFLANENRS $135, Pt
5.C

an d Matchors, $330, « HILLS, 51 Courtiand
street, New York.

!
!

La
oA
2

f the Dazzie

PUBABILITY,

erica, fOr PORITY, COLON,

IMPROVED MACHINERY for STAVE
H«:Mlnn. Shjngle and Handles, Cabinet Maker's Machin-
ery. Balloy Gisuge Lathe, Durkee's Automatic Saw Ml
glm roved), Key Seat Catting, Pulley Boring.and Milling
{achines Hadial Drills, Steam Eogines, and Dailey’s Ve-
neering Ma bines, Cable and Sheaves for trapsmitin;

Power ei¢ te, T, B. BAILEY & VAly, Lockport.N. Y.,

Ladies Can make $Sadayin thelrown L'|:>r—r;r Town,
Address Ervis M'r'o Co., Waltham, Mass,

3 Latest Improvement.
Excemor Double Treadle, Including one
dozx. Sawy, thirty Inimitable Frer
Sawing Patterns & Prepared Wood
o the valoe of 84, A new de
for tightening saw, Power
sttachment, Wrench, Of] cup. &
Screw driver, Speed 20 stroxes per
minute. Saws 1% In, thick. Price.
compiete, cased and delivered o
board carsor at Express office §13,

SMALL STEAM ENGINE:
with copper Boller, 1o drive 1 L
Lathes, Scroll Saws, &¢, W0 Scroll
Work Desigus Free on receipt of
stamp. GEU, FARR, Dullalo, N. ¥.

Saw only, without Attacnments, $9.00

Soroll Saw

Materiale, Surveying Compasses, Transiis, Levels,

D RAWING INSTRUMENTS — DRAWING
a

Ye Measures, Fleld Glasses, Spy Glasses, Microscopes,
Telescopes, Barometers, &c., &¢.
JAMES W. QUEEN & CoO,,
924 Chestnut Street, Philadelphia, Pa.
61 Broadway, New York,
Catalogues, Part 1st, MATHEMATIONL ; Part 3, Orri-
OAL; Part 84, Macro LaxTeexs; Part ith, FurLosoru:.
CAL ISSTRUNENTS, each ten centa.

\
‘ RIMAN'S PATENT. AL
) DERRICKS &

THOMAS RESS. RUTLAND, ¥5.
IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. Bend for Ilustratea Catalogue and Price List.

GEORGE PLACE,
121 Cham™»ars & 15 Reade 812, N. Y. oy,

7 BLAKE'S PATENT
Stone and Ore Breaker

Crushes al® hard sod drittle substances to
any required size. Al
IS TONE for Boabs and for € RETE, &C
" Address NLAKE CRUSHER CO.,
New Haven, Coan

EAGLE FOOT LATHES,

With roll and Cireolar Saw Attach-
meonts, Nilde Host, Tools, &, ; also Swall
Engine Lathes, Metal Hand Flaners, &o,
Noatost dealgns, suporfor dnish Jow
Prices. Our new Catalogue describes
these and avery ool pecessary for the Am-
aleur or Artlsan. Send for I,
WM. L. CHASE & CO.,
& ¥ Liborty B, New York,

Planing & Matching,

Moulding, Re-sawing and Tenoning Machines. Eerol
Baws and General Wood: Working Machinery
JOHN B, SCHENCK'S SONS § Matteawan, 8. ¥

sSend for Catalogue. LIS Libersy St N, Y. elty

Bradley's Cushioned Hammer

HAND AND STEAM

had larger oapacity, Is
more durable, takes up
less roout, does more and
potler work with loss ox
pense for power and re.
palrs than any other Ham
mer ta use
Guaranieod sa recom.
mandod.  Addross
HRADLEY

Manufacturing
Company,

RYRAOUsN. N_ Y,

Machinists’ Tools,
ALl kigea al low prices [ ‘.l‘.E;Ll‘;}‘l.'UK' N.J.

GEO. W. READ & CO.,

STEAM BAND SAWwW
AND VENEER-CUTYTING MILL,
1M o 20 LEWIS ST., foot Mh & @b Sis., B, B, N.Y
Always an hand, FULL STOUK of SEASONED

Hard-Wood Lumber

AND OHOICE FIGURED VENEERS,

The LARGENT STOUK ! The GREATEST

VARIETY I The Lowest Prices |
CF Enclose Stamp for Catalogue and Frice-Lis,
Onders by wall proiptly sed faltfuly »uscuted

.

S SU R

==

-_—

BAND & SCROLL SAWS &c¢. &c_2&

was geeided In my faver, June 10, W

tog. contrary to the order ¢ { the Court. snd espoctally the ‘\l!bl for the Now ‘(z\n. Manufacturiog Co "s Machin
\ook with & sertes of spriogs in the cover and marked | s8's Tools) fur Judson's tovernors sid Stop- Valves 6 AGENTS WANTED ~To sall OUrleatal
clook w Soll the O

i ‘i - her | Sturtevant Hlowers;, sod Diferential Pullev-Blooks Stationery and Jewelry Package, the lareest

| Pat’a Oot, ®, "I, Persoos asing thvee, ARy ok 3 N ) HARCLAY STREET, SEW YORK. | and tastest sollin Nage 10 Ahe wortd.  Malled for 2o

1350.-1.&‘;.:.1-..\“ on my Peteot, will be deals with sccer | W ARKROANE I AN VERSEY A diress i T FLETONBR. 1) Chambers 81 N ew York
ng 1o law,

e




2> LOWPRICEDEMERY WHEELS

1.00 & line,
5 cents n line.
Engravings may head adeertiaements ot the same rle
perline, by measromont, ax (he letter press. Ad-
vertisemants st he receioed at publication afice ax
varly ox Friday morning to appear in next tese.
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H M. Quackenbush
PATENTER & MANUPAOTURRN
Herkimer, N, Y,

R —

S Liberal Termn to the Trade,

SEND
ron
¥ CIRCULAR. a2

—

~ Schlenker's Statlonary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y,
;r Send for Clreular, g3

Dr. Pnehnnun’- Treatise on

¥ Al
SOLUBLE GLASS.
In all its practical bearings and manifold uppuauou in
the Arts, THIRKD EDITION
\ ANTED ~By a oapable and energetic busi-
ness man about golng to San Francisco. Cal.,an
Apgeney for any desirable Patent or Manufactured uu
cies. The writer has an extensive a-quaintance {n
eral mercantile and manufacturing businesses, an n»
tends devoting his whole time to the gencral agency busi.
ness.  First class references can be given. Persons de-

#irous of empleylng such a om',. will address, for ten
days, Box 654, Pittaburgh P, Fa

o

Shaping Machines
Have novel device for
lm:th of stroke whilein
alw, automatic down feed, m
return.  Four sizes

Pateated 1868, 187z, 1874

Weod & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machmery

Shafting, Pulleys, &c.

Magnets

of sny form or size, made to oMder
& CO..3% Canal 8t, Nn Yorg., Ma no!uix:o(l:g
hnv:fow‘rm ‘and M inlsture Telegraph Instrn

N. Y. Siate l!ooﬂn; 00.

State where you saw this notice.

E!mutus & BOILERS new & 24 h'd,
chesp. Adcress BINGHAM &

rfect condition.
RICH.On Cﬂy.h

Our Boiler and Pipe Covering
Save 0‘3 P]*JI{ CENT.

ABIJMOB FELTING COMI'AN\'
316322 Froxr Sr,, 'lnr York.

HAKKBLI.’B THREE CYLINDER PUMP—
\

Hana Power, Cheaper than s Steam Pump,

outwear a Bota)
":::'. AR ry Pump-—do more work, with less
.

'"""cl"‘"" Not llable to get out of
kind of

z y blacksnl run repalr it, Adapted to any
“ui MACHIN tolﬂ'Alﬂ Boston, Mass.

THE HEALD & SISCO
Patent Gentrifugal Pumps,

wrio
PMrst I'r tmu . 'f’ l gfg'lnnn’ and Now
rarrocu-u-tu:lr u:man YY) lest,

ot A
elont and populnr l'lmw i s, for
mmnpL Iy docks, Coffer-)
e el Y Tt
« Dr ni t -
p.mpllll(, 'u- Near! 111} wl::m(l‘:; nlnlm:l

o. nl umm un
,(’) & COo, l%winnmn N Y,
N OYE'S

Mill FurnishingWorks

I the Unlted m.u-n The,
%&nﬂ. I'mwm- llllu Hmat Machines, ,l:'.:::l .;71';1

M’V for nm llg

heols, Pulleys and Uuml A
Bhspiod 1o four mfile. and for cetatogne ! Pecially
P {4 1‘ NOYE & BON. lluln!o N. Y.

cientific

Awerican,

[Novemerr 20, 1875.

e and Introduoed
! -.‘nnd Istrost of a

I duvd 1
resulia
-rll moanted Emer

factory enabled the

ufscturer oan aff.

LG
thelr

aooda

Address

JUST

-0

KILE: S 2=
HN A AP

EQpED

COMPILED FRON THR

Scientific Amevican

An Hlustrated Hand-Book of Practionl
Hints and Suggestions for Mochanlos,
Eongineors, Farmers, Housokoopors,
and Workmen generally.,

OUT.

— 03—

EDITED BY PARK BENJAMIN,

100

Contents.

DEPARTMENT OF MECHANIOS,

Master-Tools, sccurately represented. How to make
and use them, Valuable suggestions for management of
Machine Tools. Hints for Casting, Forging, Temper-
lng, ete. Tvade Secrets and Wrinklev, The whole super-
vised by Josuva Rose.

DEPARTMENT OF ENGINEERING.

The mansgement, construction, and repair of Bollers,
Eogines, Valves, Shafra, Belts, Pulloys, and Hangers,
Brief rules for practice, ete,, prepared by Mr, R, I,
Boxt, Also, New Paper on Testing Motal, oxprously
written by Pror, R, H, TaursTox, C.E,, who also su-
pervises the entire Department,

DEPARTMENT OF PRAOTIOAL
TECHNOLOGY.,

Supervisod by Pror. P. H. Vaxoxs Wxyox, M. D,
Metallurgieal Operations; Cements and Gluos; Painting
and Varnishing; Making slmple Instruments, ete , eto,
Hundrods of Heclpes for every variety of Industris)
Work.

DEPARTMENT OF THE FARM,

How 1o coustract Farm Bulldings. The Datry, Hints
for care of Btock, about Manures, Plants, Vegetables,
Trees, Farm Machinery, ete,, ete,
DEPARTMENT of the HOUSEHOLD,

Cleansing Processes of all kinds, Window Gardens,
Destruction of Vermin. Care of Chins, Glass, and Fur-
nitare. Papering Walls. Simple Remedies, etc,, ote.
The vo.ume comprises 250 pages. is printed on fine
paper, with glit edges, and s of large pocket-book form,
fSexible covers, neatly ornamented.

Maltled, post pald. on receipt of §1,50.
1 copy Belentific American, 1 year, and 1 copy

Wrinkles nnd Reclpes...........coocvven. ... $1.20
Address
H. N. MUNN,
PUBLISHER,
P. 0, BOX T3,

37 Park Row, New York Clty,
HAKTFORD
STEAM BOILER

Inspection & Insurance
COMPANY

BARTYORD, CQOXN,

GLASS OIL CUPS

of all kinds. lcru- V\ulum for Steam, Water and Gas,
Brasm t‘uun(
il Al(l) & ll(il.l.ANDO% Gold 8t,, New York,

Steel T'i'.ummabeaner.

FaTEN- JuLras
=D Wi,

Adopted snd In uso b doalors,
Bend for Clroular tm{ OHALMERS m'x CE CO,
foot K. 9tk Bireet, N, Agonta for the U,

NON-COMBUSTIBLE STEAM BOILEE & PIPE

COoV

WITHAIRSPAOE IMPROV ICN'IICN'I'.
Haves 10 to 4 r{ mml UHALMERS NI'I’N ¢ 0o,
foot B, ith Y. N Iml B, Hl. g
l‘uu ADVERTISER WANTS TO PROCU RE
. & Btationary STEAM FIRE PUMP, Among its good
ualitios 1t must, (st hr able to draft water through o
Inch suetion, \uvln ,mr(wmll('l)llr rise of 0 1%,
without any previous priming ; 3, while so drafting Whe

Navy, Forsalob

ter, throw six streams, at least, through 13 ineh nos-
llu uulnulnlux W0 Ihe, water pressure and using stosm
st o 1o 0 s ny one having soch & pump (new) may
fnd & cash gustambr b souding description and prioe to
aT. (AD PO, Box 718, N, Y., O1ty.

sold 8t & low price), w
treatod with the same eare as othor firet. class 10018,
o melal workin
o4 CRiled Iron Whih resiet

and ¢ ron whioh resist all the o

erly mounied and osed by a skitlod man, Wil do as muoh work in o day ax the man

could do with fin and J

'qunrlrlnr to dispenss with the Iabor of W men. Kvory man-
10 buy one Emery
Deal only -m. standan) makers, and

od In fallure, dissatisfuc-
'r'mnhlo goods (Which can
properiy Intro-
yleld first rllﬁn
tool sistenoe will save as tnuch money sh will »
' l:nm: Wheols will n-mllly alape hardened steel
70". of other tools, A Tanite Wheel, prop-

Ineyperiencod men, have
Kwery Wheels, WrAndard ang.
’-rn bought direct fmm the taker,

w0 1o a weok. The introdugtion of 6 machines In one
Grinder for every two vises In his fac-
m lm llwlr owﬂluu s well as

THE

PRB EMVMERSS, "

Guaranteed equal to any In lbo market, sl prices lower thas any other first class Bmery,

Dlamnuﬂ Solid Emery Wheels.

Irioes-6x l { ) 1901, 88.50; J6x3, g12. ’)
a2 8.0, 014 ;4" ‘ﬂ umur :
portonate prices hu © m , free 'rmn lluln,‘ hey
lu- the hest Sold r:mv"7 :n " (ul" holes
0 your order for wheels me rin;

{’u. the world. Adiress AM SO WIS DL
wW 1mnmla |

IRON AND STEEL
DROP FOBGING

Every Deseription, af
mxull&hlﬁncmpmy Dtnbnry Ct.

DITCHING and EXCAVATION.

RANDOLPH'S lll‘l"( HERAND KXCAVATOR: Blnple.
strong, and sdaptod to all _solls ressonably free from
num,w or large nnn Wil do the labor of 100 men,
seadily, at the cost oruln Machines of all sizes, cut-
lln‘l from three (nohos wide, three fect deep, to 36 Inches
wide, four feot deop. ltuu -Iu-n made to order. Clircu-

Aont On A

Inrs, M‘ 1o
RANDOLUN BIO'B, 111 Brosdway, New York.

10 DYERS AND MANUFACTURERS,
Thomna's Fluld Tannfo Acld, or Black Color Base,
far Coloring Hats, Curpets, and all Falt Gooaw, and Tex
o Fabrics, and f for making Ink, Prico 6o, perib. Ad-
dross VEPENCER THOMAS, Rimira, X, ¥

THE BE € B EST INJECTOR

For Locomotive and Statlonnry Bollers.
FRIEDMANN'S PATENT.
Over 18.000 Now In Use Herve and In Europe

Throws more and hotter water, with less steam, thaa
any olhcn 1t bas two Waterways, fixed Nozzies, and oo
movable parts to get out of order

_MATHAN & BREEYR degegcys

OGERS' TANNATE OP SODA BOILER

Js SCALE PREVENTIVE, JOS, G, ROGERS & CO.,
llon. Ind. g~ Send for book on Boller Incrus’

Portiand Cement,

From tho best London Mugfwtunn.c‘ l"o;‘ w)‘i b
A Practica) Treatise on Cement farnlsned for ¥ sents.

fxcelslo; Do Your Own Printing

. le 3 I"'.g'd.".'.;'d ES
Bm“udmmmlﬁ
ad nmudlm

fnlpummlwcpnnm
hAmgvuzfnmdunkonncy u

P]- at &nnung Send two stamps ‘;enr“t?n
ca renses U eteto ™
esse’ ¥ & 0O., Merldon, Conn-

THE SOUTKBBN S'I'A’I‘BI
AGRICULTURAL AND INDUSTRIAL

EXPOSITION
Will be Held on the Falr Grounds, at

New Orlenn-& Commencing February
26,1876, a Continuing Ten Days,
L. N. MARKS, PapstpExT,
SAMUEL MULLB.\. GENERAL SUPERINTENDENT.

Execnnvc Committee,
. BALDWIN, cm
JAM DT,

ES I. DA \' * SCaMID
COLONEL J. D, HILL, Jou\ G. FLEMING.

It 15 the aim of the Board of Commissioners to make it
& thorough Ex?oumon of the Agricultural and Mechani-
cal Products of the Southern States, Mexico, and Central
America ; dut it will be open to competitors throughout
u:eoonnlry. and the general premium st will embrace
all articles comprehended in the general design of an
Agricultural and Industrial Exposition, including speoial
premiums for strictly Southern prodnc

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

Ample arrangements have been perfected for the trans.
portation of s and visitors from every scction at re.
duced rates. For detalled Information, address

SAMU EL MULLEN, Gex"v Sur'r,
No. 8 Camp Bl « New Orleans.

ICHARDSON, MERIAM & CO.,
Manufacturers of the latest goproved Patent Daslels*
Woodworth Punlng Machines, Matehing, Saah and

Nul-u » Tenonin ordsing, Boriog, Shaping, Verti-
an "Clrcular ﬁe-nvlnl ﬁu‘ lnn‘ “".)l ll Saw
Arhnn Scroll Saws

Raflway, Cut-Off, and IUp aw
Machines, bpokc and ‘'Wood Turning Latlies, and various
other kinds of Wood.working Machinery.
snd price lists sent on spplication, Manufactory, Wor-
coster, Mass. Warchouse, 107 Liberty Street, New York.

nery of Improved Styles for making
AVES.

SHINGLES, HEADING ANDSTA

Sole makers of the well known IMPROVED LAW's PATENT
SHINOLE AND HEADING SAWING Maouixe, I-or clreu-

lars, addross TREVOR & CO,, Lockport, N
T DAMPER AND LEVER
REGULATORS B E 8 T GAGE COCKS,

MURRILL & KEIZER, 44 Holllday St,, Balt

PLANERS,

EN(HN} LATHES, DRI for Price
NEW HAVEN MANUF ("l‘\l"‘!(l C 0..
nyen,gonn

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,

Bridges, Heservolrs, Brewerles, ete,

Remité ruuu ‘mnun for Practioal Troatise on Cemonts,
. L, MeERonaAxT & Co,, 76 South 85t., New York.

'l‘ll()MAR'R FLUID TANNATE OF BODA-
Never falls to remove Soalo from ."L Htonm Ilnller.
uny kind of water, b,
1 Ubla, m b, Prica only 100, per ib, A.I.
. BPENCER 1 ll()\lLN Kimira, N \'

l‘N(llN]’ﬂ AND BOILERS, Now snd Socond-FHandy
4 Portable and Stationary. Yor desor! ition, sddross
GOODWIN & WHITE, Ol City, Pa.

usln,
20 1b

1t I In Barrols

OGARDUS' PATENT UNIVERSAL ECOEN-
TRIC MILLS—For xrlmllm} Ilnnn.nm Sand, Old
ruoibles, Fire Clay, Guanos, Oll Cake, Feed, (on:
Corn and Cob, Tobacco, nufl, ugar, anu Roots, Bplo
Cofles, Coconnut, Flaxseed, Asbestos, Mica, ole., l::
whatever cannot be ground hy other mills, Also for Palnts,
Printers’ Inkn I'uw Blacking ote. JOUN W, THOMSON
succossor to JAMES BOGAIDUS, corner of White ul
Elm Bis,, New York,

T, V. Address
n.‘.'-;.-s, Xew Yo oy Advertising “"“

Munn & Co’s Patent Offces

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWEN1Y-B1GH1 YEARS EXPERIENON,

MORE PATENTS have been seured
‘his agoney, st home and sbroad, than through any other 1y
the world,

drarumen that ean be found, many of whom have beon se-
octed from the ranks of the Patent Office,

SIXTY THOUSAND inventors have svalled
themsalves of Munn & Co's services In exsmining thelr in
ven dons, and procuring thelr patenta

MUNN &00, In tion with the p thon of the
BOIENTIFIO AMERICAN, continue to exsmine inventions
confer with inventors, prepare drawings, spoelfleations, and

taattend W filing applications in the Patent Offles
paying the government foes, and watch esch caso stop by
stwp while pending bafore the examiner. Thia s done
wirough thelr brsnch offleecorner ¥ and Tth Stroota, Wb
Ington, Mllmmndﬂhe"uh. procure dosign
rka, and rel attend to rojoted cases
(pcepuvdbythelnm\warmm).mm
righta, sttand to interferences give written opinlons on
mattars of Infringement, furnish copies of patenta: in faot
stund to every branch of pstent businsss poth in this and
in forelgn countries.

Patonta obtained in Oanada, England, Franos, Belgium
Germany, Busals, Prussia, Bpaln, Portogal, tho Britiah
Dolonjes, and all other countrics where pstenta aro
grantod.

Coples of Patents.

Parsons desiring any patent issued from 1536 to Novem-
ber 26, 1867, can bo supplied with official coples ata roa-
sonable cost, the price dopending upon the extent of drw-
nga and length of specifications.

Apy patent lssued sineo November 27, 1867, st which
tune the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this offico §1

A copy of the claims of any patent issued sinoe 1536 will
be furnished for §1

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

A spoctal notioo 18 mado In the BOIENTIFIO AMERICAN Of
all iInventions patonted through this Agenay, with the
name and residonoe of the patentes. Patents aro ofton
s0ld, In part or whola, to persons sttracted to the Inveation
by such notico.

A pamphiet of 110 pages, contatning the isws and full d)
rections for oblaining United States patenta. also s cirenl,y
pertaining exolusively 10 Forelgn Pstents oo s In
“sch country. tme erantad, ste. sont free.

MUNN & CO,,
Pattubers SOIENTIFIO AMERICAN

37 Park Row,N. ¥X.

Sranow Om -—oonn ¥ and 7Tth Streets,
Weshington D,

SCIENTIFIC AMERICAN,
FOR 1875.
THN MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR

VOLUME XXXIIL—NEW SERIES

The publishers of the SCTENTIFIC AMERICAN
beg to announce that on the third day of July
1575, & 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 ita predecessors.

70 the Mechame and Manufacturer.

No person engaged in any of the mechanioal pur
sults should think of dolng without the SCIesTIFIO
AMERIOAN. BEvery number contains from six to ten
engravings of now machines and Inventions which
cannot be found In any other publication,

The SCIENTIFIO AMERICAN is dovoted to the
intorosts of Popular Sclonce, the Mechanio Arts,
Manufaotures, Inventions, Agrioulture,Commorce
and the Industrial pursults generally ; and it Is vals
uable and Instructive not only (n the Workshop and
Manufuctory, but also in the Houschold, the Lk
orary, and the Reading Room,

TERMS,

One copy, 0No yoar (postage mdudod)........tﬁ
One copy, six months (postage included). ...
Ono copy, throo months (postage included). .
Ono copy of Bolontific American for one
yoar, and one copy of engraving, * Men
of Progroms", PO RS T [ ) )
One ocopy of solonnno Amu'l-n for ono

your, and ono sopy of * Solenoce Record"

£0R I0TB. .ot ovie e onnsnanennssohe s RN AT S IAND

Romit by poatal ordor, draft, Or expross,

Addreas all lottors and make all Post Offico or-
dors and drafts payablo to

MUNN & CO.

87 PARK ROW, NEW XYORK,
HE “B8olon

M'“&P%“’JM'& ’ﬂ‘




