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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,
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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
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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-
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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

,' o v g ¥

A

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.
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NEW SYSTEM FOR VENTILATING AND OLEANSING
DRAIN PIPES IN BUILDINGS,

Wa illustrated, not long sgo, a new form of floodway for
bulldings, intended to drain off water from floors deluged
cither through leaks in the supply pipes or through the
means adopted for extinguishing fires, and 0 to provent in-
jury by water to other portions of the edifice. The inventor
of this ingenious device, Mr. John H. Morrell, of New York
oity, hns Intely patented, through the Sclentific American
Patent Agency, another invention of equal aud perhaps
greater utility, and one which will commend itself 10 a1l who
appreciate the necessity of an
economical supply of water
and the complete prevention

open or not. But as a security against the obstruction of the
register, the inventor proposes to use s double walled box or
hood, placed above tho rogistor, as In Fig. 8, The warm air
which collects within the hood, directly above the register,
will always keep the latter free from lco or snow. The water
supply pipe, C, has s check valve to prevent back flow of wa-
teror gas. AtE, In the reservoir, In attached a pipe for carry-
ing off the water to any portion of the building where it may
be needed. F is the overflow pipe, wo arranged as to conduct
off all water which rises above its orifice in the reservoir,

directly to the trap of & water closet, in manner shown by

of the escape of noxious sew
or gases from the drains and
sinks of a dwelling. The dar-
ger of these foul emanations,
carrying as they do the germs
of typhoid and diphtheris,
cannot be wo forcibly im.
pressod upon the public, and
since of late numerous severe
cases of disease, directly trace-
ahle to the miasma, have been
prominently brought to gene-
ral notice, inventions tending
to improve the sanitary ar
rangements of residences
possess a present and tinfely
interest.

Mr. Morrell’s device, of
which we give engravings in
detail herewith, involves ar-
rapgements both for ventila-
ting and for cleansing the
sinks. By means of a reser
voir, from whish distributing
pipes lead to the various re-
ceptacles, the rain water
which falls on the roof is col-
lecded and conducted to the
various traps or closets, or
water may be supplied to said
reservoir by a pump or any
other convenient means. Uti-
lizing the rain water, however,
is mentioned here in advance,
because such employment vir-
tually renders the apparatus
antomatic. That is to say,
supposing the house to be
closed and empty, the system
of pipes will serve as ventila.
tors; and when a fall of rain
occurs, they will then serve
to fill the treps, thus supply-
ing the water svaporated from
the Istter, and, besides, wash.
ing them ont, so that the very
frequent occurrence, of anun-
occupied house becoming
filled with foul gases from its
drains receiving no attention,
is thus rendered practically
impossible. There are various
other advantages of Mr, Mor-
rell's plan, which will be
found noted in proper place in
the following description

The large pipe, A, Fig. 1,
is the sewer conduit, which it
is proposed to lead up through
the roof, and to provide with
an open top and cap above, for ventilation of its interior.
B 18 a reservoir, which receives water from the roof or from
the pipe, C, connected with & suitsble pump on a lower story.
In Fig. 1 the mouth of the tube which connects the reservoir
with the roof Is shown covered by a cap and grating. Incase
this opening is frequenily liable to be obstructed by snow
and ice, another arrangement, shown in
Fig. 2, which exhibits the reservoir and
its parts on & larger scale, is employed.
The supply pipe, C, would be used for
water, and ventilation gained by the
curved tube, D, in connection with &
register cover. It will be observed that <oy
this tube, D, is made of sufficient size and ==
hig ht not 1o be impeded by ordinary de-
posits of snow or ice, and that it is al.
ways open for ventilation, whether the register cover be

adding still another and lmportant advantage. To facili-
tate the ventilation of the wystem during the down flow
of the water, the curved roof pipe, in Fig. 2, Is extended,
as shown at J, through the Interior of pipe, F. At con-
venlent points, openings are made in it for the upward escspe
of the gases, It may also extend down through other pipes
and chambers, eventuslly connecting with the sewer pipes;
nnd it may also be led to the traps, as shown in Figs. 2 and
3. The same arraugement of juner and outer pipe may be
carried 10 & water closet basin, as represented in Fig. 5, =o
as to ventilate the same. Justead of using Jouble pipes, =
single pipe may be employed,
having a partition, as in Fig.
4, one side being for ventils-
tion and the other for a water
conduit. Fig. 6 shows the ap-
plication of the double pipes to
distributing pipes and branch-
es, arise, K, being formed just
at the points of junction, in
order to divide the water equal-
ly into each branch. Fig. 7
represents the application of
the double pipeto urinals. In
Fig. 1 is also illustrated the
floodway drain referred to in
the initial paragraph. L is the
sunken receptacle, beneath the
floor and covered with a gra-
ting. Inthis the water collects,
and then, by theinclined pipe,
at M, escapes into the sewer
pipe.

For further information ad-
dress or apply to the inventor,
475 Fourth avenue, corner 32d
street, New York city, where
a person will be ready to show
the entire invention, now in fall
operation, in a building near
by

A Physlological Problem.
A rather curious problem for
physiologists is engendered by

MORRELL'S SYSTEM OF VENTILATION AND CLEANSING DRAIN PIPRS

the dotted lines connecting Figs. 2 and 3; so that the water,
after filling the trap, passes off by the pipe, @, to the sewer.
Instead of leading the pipe directly to the trap, it may, asin
Fig. 1, connect with a receiver, H, which contains & partition
so arranged that water, entering from F, will be divided, one
portion passing to the trap and thence to the sewer pipe,and
the ‘other running through another pipe to another receiver,
I, Fig. 1, thers to be again divided and led to other raps, and
s0 on to as many sinks as may be desired. The above do-
scribed arrangement is such that, in addition to cleansing the
wraps whenever there is a down flow of water, the system,
when its pipes are empty, offers through the latter a free exit
for foul gases, so that the fourfold advantage is guined of a
storage reservoir, a distributing reservoir for water, & water
closet trap supply aud pipe cleaner, and a ventilating appa-
ratus. As we have already pointed out, the action is auto.

matic, and therefore no care or attention is necessary, thus

experiments recently tried by
M. Ponchet upon s puppy. It
is the general opinion that the
brain of an infant, when the
eyes are first used, or that of a
person born blind and after-
ward restored to sight. is un-
able to translate correctly the
impressions conveyed from the
retina by the optic nerve. The
individual has no idea, it is as.
serted, of relative distances,
nor of the relative physical
characteristics of bodies, but
only learns the same through
practice, and therefore it is to
be expected that the sudden
restoration of sight will result
in a kind of optical confusion,
which is only reduced to order
after lapse of time. M. Pon.
chet's experiment, however,
seems to negative all this, so
far as the use of one eye is
concerned ; that is to say, if a
person, blind in one eye, re-
gains sight therein, and at the
same time loses vision in the
former perfect organ, the naw-
ly acquired sight Is exactly as good as that lost, and the new
eye requires no education whatever. The eyelids of one eye
of a puppy, immedistely after birth, were surgically treated
80 a8 to oause them to grow together, completely of course
shutting off vision from the organ. The animal as it grew
used but the single eye until it was four months old, when
the good eye was similarly closed and the eyelids of the other
opened. Although the left aye had never been used, and al-
though it served as the sole means of sight, not the slightest
difference could be detected in the actions of the animal. It
recognized objects or avoided obstacles with perfect facility,
and, in brief, the most careful examination failed to prove
that the dog experienced any different sensations from those
to whioh it had become acoustomed.

The subject is interesting in view of the theory which al-
ready exists of there being corresponding points in both re.

tinas, from which vibrations are transmitted to the brain,
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THE GULF STEEAM AS A HEAT CARRIER,

The Gulf Stream finds & sturdy champion in the author of
“Climate and Time,” Mr. Croll, of the Scottish Geological
Sarvey. Dr. Carpenter, who has a theory of his own, goes
out of his way to belittle the influence of the Gulf Streamasa
modifier of climate, calling the stream & mere rivulet compared
with the (theoretically) grand surface drift of tropical water
into the North Atlantic: whereupon Mr, Croll resorts to the
logiic of fact and figures, and demonstrates the enormous in-
fluence which the body of warm water, entering the Atlantic
through the Straits of Florida, must have in mitigating the
climate along its subsequent path. Mr. Croll's arrument s
presented at great length, proving beyond & doubt that,so far
from being currently overestimated, the thermal effect of the
Gulf Btream in vastly greater than has aver been suspected
hitherto,

The observations of the United States Coast Survey. in re,
gard o the breadth, depth, and temperaturs of the streame
were many and careful. (nfortunately, however, no ob.
safvalions were made 1o determine precisely the velocity of
the carrent at all depths along any particnlar section : conse
quently, while the mean temperatare of the stream way be
determined with considerable precision, it is Impossible to
make an scourate estimate of the volume of the current
From the limited data afforded by the records of the survey,
Maury considersd the voluie of the stream to be equal 1o that
of & stroam B2 miles wide and 1,200 foet deep, flowing nt the
rate of five knots an hour. That would give a flow of
6,165,700,000,000 cobic feot an hour. In his “Physienl Geo
graphy.” Sir John Herschel estimates it ay equal (o & stream
40 miles wide and 2,200 foot desp, Rowing at the ate of four
miles an Lour, that ls, having & volume of 7,850,900,000,000
cuble feet au bour. More recently Dr. Colding estimunted |1e

volume st 5,760,000,000,000 cuble feot su hour. From the
same dats, Mr, Croll, some years sgo, determined ity volume

Scientific Dmerican.

to be equal to that of a stream 50 miles wide and 1,000 fest
deep, flowing at the rate of four miles an hour, or considers-
bly less than the lowest of the foregoing estimates. To ob-
viate any possible objection on the ground of overestimating
the volume of the stream, Mr. Croll calculates its heating
capacity on the basis of a velocity of only two miles an hour,
according to which the flow would be 2,787,840,000,000 cuble
feet an hour, a littlo over one third of Herschel's estimate.

The average tomporature of the surface water in the
Florida Channel, for the whole year, 1s 80, The bottom tem-
perature, nccording to Dr. Carpenter, is 60°, which would
make the mean temperatare about 75°. Mr. Croll thinks
this estimate much too high, an error arising from an un
derestimate of the sectional area of the stream. Belleving
that the current extends to a depth where the temporature is
below 60°, he calculates that the mean tempersture of the
stream isnot over 68°. In its passage to the arctio regions,
the water is cooled down to about 30°. Assumiog that part
of the return current, by the way of the Azores, is fed from
the water of the (Gulf Stream proper (not entirely from the
Iarger current further east, discovered by the Challenger ox.
pedition, and considered by Captain Nares to be an offshoot
of the Gulf Stream),n considerable portion of the stream Is not
cooled below 45, Altogether, however, Mr. Croll thinks he
eannot be overestimating the cooling of the water in fixing
the average minimum temperature at 40° thus allowing for the
loss of 25° of heat while the water is making its northern
journey. At this rate each cubic foot of the watermust trans-
port from the tropics to more northern latitudes upwards of
1,158, 200 foot pounds of heat. Consequently the total quan-
tity of heat transferred daily by the entire stream amounts
to 77,479,650,000,000,000,000 foot pounds.

The effect which this vast amount of heat muost have in
mitigating the climate of the reglons to which it is carried
can best be estimated by comparing it with the amount of

{ | heat received from the sun by the same areas.

According to the observations of Sir John Herschel and M,

31| ponillet, the sun pours down upon every square foot of the

earth’s surfaces at right angles to its rays about 83 foot
pounds of heat a second : this allowing for no absorption of
heat by the atmosphere. M. Pouillet estimated the loss of
heat by atmospheric absorption to be 24 per cent of the
amount received from the sun. Mr. Meech (Smithsonian
Contributions, Vol. 1X) estimates the loss av22 per cent.
At the latter rate of absorption there would remain 6475 foot
pounds of heat a second to fall on each square foot of the
earth’s surface when the sun is directly overhead. On the
equator at the time of the equinoxes, the sun shines daily for
twelve hours. Waere it to remain at the zenith all this time,
its heating effect per square foot would be 2,706,768 foot
pounds. Not so remaining, its effect is less in the ratio of 1
to 1'5708; so that each square foot of the earth’s surface at
the equetor, under the most favorable conditions, receives
1,780,474 foot pounds of heat during the twelve hours from
sunrise to sunset. A square mile receives 49,636,750,000,000
foot pounds. As we have seen,the Gulf Stream carries from
the tropics daily 77,479,0650,000,000,000,000 foot pounds, or
as much as falls upon 1,560,036 square miles at the equa-
tor.

Mr. Meech estimates the quantity of heat received from the
sunannually, by each square mile of the frigid zone, taking
the mean of the whole zone, at 0454 of that received
at the equator: consequently the heat canveyed by the Gulf
Stream is equal to that which falls on an average of 3,486,900
square miles of the frigid zone, or nearly § of its entire area:
this, assuming that the peroentage of heat absorbed by the
atmosphere in polar regions is no greater than at the equator.
If the obliquity of thesun's rays is allowed for, it appears
that the Gulf Stream conveys not far from halfas much heat
as the sun furnishes to the entire area within the arctic
circle.

The mean annual quantity of heat received from the sun
in temperate regions, per unit of surface, is to that received
by the equator as 0°08 10 12,  Consequently the Gulf Stream
furnishes as much heat as the sun gives to an area of
2,062,960 square miles in temwperate regions. Since the area
of the Atlantic from the Iatitude of the Straits of Florida to
the arctic circle is only about 8,500,000 square miles, it fol-
lows that the quantity of heat conveyed to that region by the
Gulf Stream is to that recelved from the sun by the same ares,
as1 to 4-12: in other words, very nearly one fifth of all
the heat possessed by the water of the Atlantic within those
limits,even supposing that every sun ray Is absorbed thereby,
comes from the Gulf Stream,

To assert that this enormous reinforcement of the normal
heat supply of the North Atlantic is without sensible offect
upon its climate issimply absurd. To Mr. Findlay's asser.
tions that the inability of the Gulf Stream to affect the climate
of Eogland is self-evident and needs no ealenlations, Mr,
Croll retorts with caleulstions from Mr Findlay's own data,
most effectually disproving his rash assertions. My, Findlay
says, for instance, that all the water passing through the
Florida channal will not make a Iayer of water more than slx
inches thick & day over the space which the stream s sup
posed to cover off the const of England. Mr. Crol) replies
that a Inyer of water slx inoches thick, cooling 25°, will give
out 579,000 foot pounds of hest por kquare foot.  Theamonnt

of heat recelved from the sun In the mean latitude of Giront
Britaio, 55, taking the mean of the sun's heat for the entire
yoar, is 1,047,700 foot pounds per square foot o day. Con
nequently Mr. Findlay's Iayer of water must give aut an
amount of heat equal to more than one half of all that Ix e
colved from the sun.  But ssuming that the stream should
leave the half of 1ts heat on the American shores, and carey
o the shores of Britalo only 194" of heat, there would stlll re

main 8 heating power of 289,500 foot pounds per square fool,
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tl fourth as much as the sun supplies in that
latitude.

-e
THE PATENT DRIVE WELL,

This consists of & small tubedriven into the ground by
means of & hammer, until water is reached. A pump is then
applied to the tube, and the well is complete. It is the in.
wention of Colonel Nelson W. Green, of Courtlandt, N, Y,
patented by him May 9, 1871, but discovered and put into
use by him in 18061 while he was serving in the United States

army. It has been brought into use all over the world, and
i# one of the most valuable of inventions. Nearly all the
Wdwellings at the famous watering place of Oak Bluffs,
Martha's Vineyard, are supplied by this means with water,
including the Sea View Hotel. At the latter estsblishment
a six inch pipe is driven down 22 feet into the ground; and
such Is the abundance of the supply that s steam pump of
oqual bore, running constantly for eighteen hours out of
twenty-four, never Iacks water, which is pureand excellent,
There appears to be a fresh water lake or stratum under the
whole island, at about the above depth. When the drive
well tube is sunk to 27 feet, it striked salt water, If the well
tube is sunk in the salt-water.covered bottom, & few rods out
from the shore, the result is the same; fresh water is found
at about 22 feet, and salt water at about 27 feet. The drive
well patent has been a subject of litigation for several years.
The owners are at present conducting an important litigation
against W. & B. Douglas, of Middletown, Conn., who are
alleged to be infringers. Nearly a year has been occupied
in taking testimony, which reaches three thousand pages of
foolscap, while the 8sts so far are estimsated at upwards of
# hundred thousand dollars. The case is before the United
States Circuit Court, Brooklyn, Judge Benedict presiding.

CEREALS AND THEIR CHEMICAL VALUE.
Wheat, oats, rye, barley, and Indian corn are cereals which
yleld to men all the principles which build up the human
frame. Some other plants make fat-forming matter; some
merely afford acids, which assist the digestion of food.
Among the latter are the various fruits, particularly the
grape, so much recommended to the invalid, the acid of the
grape being the active sgent. Bat in wheat and its compan.-
ions of the field, namely, oats, barley, and rye, we meet with
every substance necessary for the staff of human life. We
will first glance briefiy at the constituents of the cereals, and
ascertain something of their properties.

If we take a grain of wheat or other cereal, and burn it in
a gas flame, we find that only a portion of it is consumable.
The unconsumable portion that remains is termed the ash,
which is the mineral or inorganic portion. The consumable
portion is the organic or combustible compound of vegetabla
matter, the proportion being 94 per cent of principally vage.
table matter, and from 1 to 6 per cent of mineral matter,
The organic constituents of wheat, oats, etc., are: The
woody fiber, next comes the starch, then the sugar, gum, and
oil, and after these the two nitrogenous substances, the albu-
men and the gluten, which contain large quantities of nits%.
gen, these latter being the flesh-forming substances in wheat ;
the others are the fat-forming substances; and the minersl
ash contains the constituents which are necessary for build-
ing up the structure of man. Let us examine these bodgies
in their proper order.

If we take a piece of paper or wood, or almost any organic
substance, we find that it contains a very large quantity of
woody fiber. Hemp and flax also contain lsrge quantities of
this fiber, which is the back bone of the plant. Starch is &
white, glistening substance which will not dissolve in water,
although it will mix with it in small quantities. Potatoes,
wheat flour, and oatmeal are chiefly composed of starch,
Sago and tapioca are pure starch. To detect the presence of
starch, put a little icdine into the substance to be tested;
if it turns blue, chemistry will at once tell you that s'arch is
present. To detect the presence of iodine, you have only to
get a similar reaction, by applying starch; and although
there are many different forms of starch, which may be dis-
tinguished by the microscope, it may always be detected by
jodine. Gum and sugar are also present, as we have already
stated, but the quantities are so small as to call for po special
remark. Albumen exists not only in the vegetable, bat also
in the animal kingdom. The white of an egg, for instance, is
entirely pure albumen. It is met with in flesh, and is the
commencement of the formation of muscle. One of the
chief charncteristics of albumen is its coagulation by heat.
The cosgulation may be easily effected by chemicals. For
instance, nitric acid will do it; and although albumen and
gluten are both nitrogenous substances, gluten cannot thus
be cosgulated. Both are found in wheat. Gluten isof a
very tenacious character, and makes good birdlime. Oil is
chiefly found in many seeds of plants, generally in the outer
portion of them. In making wheat flour, we ordinarily
throw away that which we ought to retain, that which is the
source of the development of the bony structure, namely,
the woody fiber, and keep the starch,

Of the mineral or inorganic matter of cereals, water is 14
per cent, while the principal constituent of wheat, phos-
phoric aeld, 18 present to the extont of 40°61 per cent, potash
bolog 8100, and slliea only 971, The silica of wheat Is
idontical with the widely diffused silica of sand and flints,
and I combined in cerenl products with alkall, in which it
i soluble. Silles, taken nlone into the system, would pass
right through; and to secure ita assimilation to the human
body, It must be connected with potash or soda, But it can
o recovered from Its solutions by putting nitric nold In the
mixture; it &t onoe separates i the form of solid tlint. The
nehi of wheat contalns nearly 10 per cent of this substance,

1t way be seen 1o the glaze on steaw, and some plants are
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almost entirely composed of silica. Phosphorus and lime
are tho chief bone-making elements in cereals, bones being
nearly one half composed of phosphate of lime; and artifiels 1
phosphates of lime are largely used as mafiure for wheat.
Thero are two kinds of phosphate, soluble and insoluble,
T!:o»iniolnblc phosphate takes yoars to decompose; there.
fore, in order to grow wheat by it, it must be converted into
soluble phosphate, such as the superphosphate, familiar to
our agricultural readors,

Plants require two kinds of food, vegetable and mineral,
or rather organic and Inorganic, us the former constituonts
are also to be obtained from animal matter; and the in-
organio matter is found in the soil and in the air. But alto-
gether, growing cereals must be supplied with nitrogen, car-
bon, silica, and phosphoric acid; and without these, no pro-
fitable crops can be obtained.

WHEN IS WATER UNFIT TO DRINK!

BY FROFESSMOR ALREET X, LEXDS,

There is perhaps no question more lmportant to the in-
habitants of many cities, nor one which more severely taxes
the resources of applied sclence, than the determination of
the fitness or unfitness of a water supply. The difficulty
arises from the fact that, in some cases, a water may bave
taste, smell, color, and & considerable amount of foreign
matter, and at the same time be drank with little or no in-
jury: while another water, which is agreeable to the taste,
limpid, colorless,and with little foreign matter, may yet con-
tain abundant sources of disease.

The literature of the sabject shows that there are two
classes of thinkers, one of which puts great faith in the effl-
cacy of natural agencies to bring about the purification of
polluted streams, the other which contends that the only sufe
plan is to reject water which has ever been contaminated by
sewage, etc. Theevidence elicited by the Royal Commission
on the water supply of London is that principally quoted by
both classes, and cannot be regarded as conclusive. The
rapid extension of our knowledge in this branch of sanitary
chemistry is such, however, that we may anticipate greater
certainty In these matters, and iwparts great interest to some
recently published methods of investigation. Anyone who
refers w analyses, made & few years back,will find that it was
deemed sufficient to give the character and amount of the
mineral substances contained in the water, while the organic
and volatile substances were expressed inasum total, no at-
tempt being made to determine their precise character, But,
except in cases where the mineral substances were positively
detarions or excessive in quantity,this did not settle the ques-
tion. Of late, the greatest attention has been paid to the or-
ganic constituents, and the analyses state what amount of
putrefinble matter is present. A careful determination is
also made of the amount of ammonis, and of nitrous and
nitric acids. These are regarded as the forms which the or-
ganic matter in large part assumes after it has passed through
the putrefiable stage, and indicate therefore the degree of
previous contamination.

But it is said, and with truth, that all these things msy be
known to & wonderful degree of nicety, and yet there may
be substances present capable of rendering the water alto
gether unsafe for drinking. It is urged that the living or-
ganism Is exceedingly sensitive tosubstances whose capacity
for injury is fatal, even when presentin amount so small as
to render their weighing, and even detection, impossible.
But of late, the fauna aud flora of water courses have been
stadied, with & view of learning what assistance they could
be in the matter, and the results are bighly encouraging.

It has long been known that dissolved oxygen played a
great part in the purification of streams, and was the princi-
pal agent by which putrefiable substances were broken up
and converted into harmless inorganic compounds. A recent
essay by M. Gerardin,to which the prize was awarded by the
Paris Academy of Sciences, contains some striking results ob-
tained by the abovementioned methods of investigation. To
summarize, these methods were:

1. A determinstion of the amount of oxygen held in £ola-
tion. 2. An observation of green plants and aquatic mol-
lusks. 3. A microscopic examination of alge and infusoris.
It is clsimed that the results obtained by these three methods
were identical, and that, where the water was clear, with
abundance of fish, watercress, etc,, the water contained a cor-
respondingly large amount of oxygen ; while in places where
the dissolved oxygen wans small, fish and the higher types of
aquatic plants were wanting, and certain low forms of vege-
table growth had taken their place. The river Vesle in France
from Rheiws to Braisne was taken as the field of observa.
tion, It was studied over n distance of 47} miles, duriog
which it recelved the sewage of one large town (that of Rholms,
the daily flow of which amounts 4,180,000 gallons) and other
impurities. Above Rbeims, the water (which was clear,
wholesome, and with abundance of fish, chiaras, watorcrers,
iris, ete.) contained 0 06 cubic inch in 61 cuble Inches of
water. In passing through a suburb above Rhbelms, the
Vesle recelved the refuse of some dye works, which colored
the water: and In place of the fish and watercress, swrge
abum Mmpler makes ity sppearance. At & point where the
water had received the contents of the five principal sewers
of Rheims, the water was thoroughly polluted and contalned
but 0°08 cuble loch of oxygen in 61 cubic inclios. T'wo species
of algm, the biggiaton alba and the oscillaria natans, were de:
veloped largely, the latter to such an extent that the whole
surface of the sluggish water was covered with a thick
blackiah cost,

This cont was secuwlogly wo solid that soimals sod oven
wen have rashed on it mistaking it for terva firma.  Abgye

the mill at Mucan, where the oxygen had lncreased o 0745
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cuble Inches, the two varieties of algm mentioned above hiad
disappoeared, and the bed of the Venle was covered with a
long whitish a’ga, called Aypheothriz,

At Compensé mill, the oxygen had Inerensed to 05 cuble
inch, the Aypheothriz hnd almost complately disappeared, and
the sparganium simpler was again abundant. Below this
point the amount of oxygen increased, and with It n corres-
ponding change took place In the vegetation until,at Bralsne,
the water contained 0'06 cubic inches of oxygen per litre, all
traces of pollution had disnppenred, and fish and watercress
flourished.

From this it would appear that a properly serated and
pure water showed, when polluted, the amount of pollution
by a corresponding diminution of oxygen, by the sppearance
of sparganium simplez, spirogyra, hypheothriz, biggiatoa and
ossilaria, and a progressive improvement by & corresponding
increase of oxygen, and the appearance of these plants in re-
verse order. It remains for us to apply and extend this
knowledge to our own streams. Fortunately, the means are
not wanting, since the great monograph on the fresh water
alge, mnagnificently illustrated with plates, by Dr. H. C,
Flood,which was not published by the American Philosophi-
cal Society,has been recontly printed by the Smithsonian In-
stitution.

THE FAIR OF THE AMERICAN INSTITUTE.

After n successful exhibition, the fair has closed. The
display, remarkably good in the early weeks, improved as
tardy exhibitors gradually added their contributions, until,
during the closing days, every available foot of space was
filled with a variety of articles certainly exceeding in interest,
if not in numbers, those presented at the fairs of several
preceding years, The venerable Institute, we think, needed
the new life which ovidently has been infused into it, to res-
cue it from the stato of respectable fossilism into which it
was rapldly lapsing, Its fairs, herefore, have been conducted
more on the principle of advertising a few steady exhibitors,
and furnishing a chronic yearly grievance for a very large
number of others, than as an instructive and attractive ex-
hibition for the general public. The energy which has
characterized the management of the fair just over has
worked a great change for the better; and since the favor of
the public has been courted by means well calculated to win
the same, it is to be hoped that the substantial rewards thus
fairly merited have been received.

During our last stroll through the building, we noted a
few novelties which have recently been added. Of these, we
give brief descriptions below: Captain J. B, Stoner, of life.
preserving-suit fame, exhibits three huge models of

FLOATING LIGHTHOUSES

or telograph stationy, Thage are large Hoats made in differ
ent ways, some being tanks, others being stages supported
on buoys. It is proposed to moor these in deep water, and
to connect them with the submarine cable, so that ships
reaching them during their voyages may be able to transmit
intelligence to their owners or consignees, A superstructure
of Jight and strong construction is raised on the floats, and is
suitably built either for a lighthouse tower, fog whistle, or
any other purposes desired. Whether these peculiar craft
can be moored at ses so as to withstand heavy weather is
questionable; but it seems that the system of large floats
with houses built on them might serve better for Lospital
purposes than the old hulks which have been devoted to
that end In the Quarantine Station near this city.

A NEW PFIN

is exhibited, which will become guite popular, we think, for
many purposes, on sccount of the impossibility of its work-
ing out of the fabric in which it is placed. It is made of &
piece of ordinary wire sharpened at both ends. One extrem.
ity is then turned down and wound spirally for a couple of
turns about the shank. Whea the pin is inserted, a slight
twist given to the bent end csuses the sharp point on the spi-
ral to catch and enter in the cloth. The inventor has not
only devised the pin, but some very ingenious machinery for
its manufacture. One apparatus cuts off the wire, sharpens
the ends, and throws the plece into a hopper, whence it passes
into apother machine which produces the spiral. The rate
of production of the pins is about 200 per minute. Mr. R.
W. Huston, of Brooklyn, N. Y., is the inventor.
We mentioned, last wook, the
MINERAL WOOL

made of blast fuinace slag, which a mistaken foreign contlem
porary announced as s new (erman invention. Specimens
of thisn material have been exhibited at the fair, manufac
tured under the Player patent, granted in this country in
1870, The wool welghs about 30 pounds per cubie foot, and
is sold at ¢ cents per pound. It costs about & cents per
syuare foot of surface, | inch in thickness, It closely re
sombles genulne wool, but is of much shorter fiber, and s
somewhat gritty. From a roport of tests made by & commit
teo of the Fravklin lostitute, we learn that, when used ax
felting, the mineral wool retains heat somewhat wore than
one tenth longer than eommon felting. The material ls
entirely indifforent to dampness and fire, and does not decay.
A NEW ORSKPOOL

is uxhibited, in which the novel feature is a stirrer, shaped
like & propeller blade, and placed horlrontally near the bot.
tom. It s mounted on a vertical shaft, which terminates in
a crank landle above, During a minfal, when water Is
escaping rapidly through the sewer pipe leading out of the
censpool, the crank I turned first one way and then the
other, antil carrents nre established in the mass, when the
Intter in carrled into the sewer. It iu stated that, by this
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means, cesspools can be rapldly and effectually cleansed,
without manual labor,

A UAPFING MACHINE,

for affixing the wetallic eaps to jars, is & useful invention
for druggists, grocers, and others who put up lsrge quanti-
ties of bottled goods, The cap is placed in position over the
cork, and the top pressed sgainst a die, which, being sup-
ported by n spring, ylelds, allowing swiftly revolving
amoothers to nct npon the cap, behind the rim of the bottle
mouth, and press it neatly in place, Various sizes of dies
are used for different bottles, A gross of caps are easily
attached in about fifteen minutes.

ARTIFICIAL HONEYCOME FOUNDATIONS,

prepared by Mr. John Long, a well known apiculturist of
this city, are a novelty, and one which, it seems. may be pro-
ductive of considerable economy in the cost of securing
honey for the markets. It has been estimated that the
actual cost of a pound of comb is equivalent, at least, to that
of iwenty-five pounds of honey; and beekeepers cannot,
without considerable loss, afford to melt down any combs
that can be used to advantage. Mr. Long makes comb foun-
dations of pure bleached wax, and from these the bees mise
their cells on an amount of feed which ordinarily would not
induce them to build comb at sll. The foundations, it is
said, make white delicate guides. They are very easily fas-
tened In the boxes, and honey stored in them has been ship-
ped long distances without demsge either through leakags
or fracture, and the bees seem to like the improvement.
Thus even the honey bee has become the patron of a pat-
ented invention.

SCIENTIFIC AND PRACTICAL INFOEMATION,

FERMENTATION FROM INORGANIC SUBSTANCES,

M. Mairet communicates to the French Academy of Seci-
ences a curious experiment which, from the extraordinary re-
sult, leads to the belief that either the author has failed to
take into sccount some circumstances not noticed, or else that
a discovery of importance, worthy of further and careful in-
vestigation, bas been made. He says that he mixed acetate
of potash, nitrate of potash, and phosphate of soda together,
all belng in aqueous solution. At the end of & few days, the
acetic acid appeared to be destroyed, nitrogen was disenguged,
and the liquid contained only carbonate of potash and phos-
phate of soda. The action may be compared to a sort of
fermentation in the case of the acetate, and more especially
since it was accompanied by the development in the liquid
of » glassy substance, similar to that which sometimes ac-
companies the fermentation of sugar.

GAS FROM DEAD ANIMALS AND SEWAGE.

A process of making gas from desd animals, sewage, and
other refuse, which recently received a very favorable report
from a commission appointed by the suthorities of Breslau,
Germany, has been subjected to extended practical tests and
proved a failure. The material produces less than balf the
gas than is evolved by an equsl quantity of coal; it costs
twice as much, and requires a special combustible; and the gas
is so full of impurities as to render its purification both diffi.
cult and very expensive.

DISCOVERY OF TELLURIUM IN CHILL

For a long time tellurium was found only in Transylvania
bat of late years deposits of it have been discovered in Tur
key, and in Colorado and Nevads. Recently the element
has been found in Chili in the shape of tellurate of silveror
tellurate of lead.

THE EXGLISH SL.TUN GUN ECLIPSED.

According to the Kilnische Zeitung, Krupp is making pre
parations for the construction of s 124-tun cannon. This
enormous gun will throw steel bolts welghing more than
2,200 Ibs. each, and will require s load of powder weigh.
ing 400 1bs. It is estimated that the projectile will plerce
at a distance of 3,200 feet the heaviest plates, of 23°8 inches
thickness, now used on the English ironclads, and that its
extreme range will exceed seven miles and a half.

A NEW ADULTERATION OF PORT WINE

This new adulterant, unlike many others, is easily detected
by non chemists, and is in some cases dangerous, especially
when partaken of by the feeble, delicate, and convalescent,
It is an artificial colorivg, which, Shuttleworth says, consists
of & misture of azalin and magenta red. The aniline colors,
objectionable in themselves, are the more dangerous because
they not unfrequently contain arsenic. The adulteration is
detected by shaking the suspected wine (and all cheap wines
are to bo suspected) with an equal volume of amylic aleshol
(fusel ofl), If the wine is genuine port, the amylic alcobol
remaing colorless; but If adulterated, It dissolves out the
coloring matter, and ltself appears of a purple red color,

Tie coarse long halr from the neck of an old chamois, If
drawn botween the finger and thumb from the root to the
point, becowes positively electrified, but if drawn in the re
verse direction it becomes negatively electrified.

A vixon of wood cut from a tree is a good conductor; lot it
be heatod and dried, It becomes an insulator; lot it be baked
1o eharcosl, It becomes a good conductor sgain; burn it W
ashes, and it becomes an losulator onoe more,

R 1L H. sead ux the following recipe for staining light
wood in walnut color: Take asphaltum varnish 1 part, tur
pentine 8 or 4 parts, linseed oil 1 part, and Venetian rel

ground fine In of) o suit,  This will hapart to Hght woed &
good (mitation of walnut, wo that it can hardly be detected.

e
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THE HEMATITE IRON MINES OF ENGLAND.

" The creation of & now field of iron manufacturing indus-
try in Cumberland and Lancashire, England, is muinly due
to the success of the Bessemer steel-making process, for
which the hematite ores of that district, although long ne
glected, are found to be especially suitable. The town of
Barrow-in-Furness has grown out of this important trade,
and many other busy scenes are largely increasing their po-
pulation and resources, Landowners and farmers are inves:
tigating the strata which underlie their possessions, and com-
panies for raising iron ore and
bringing it into market, as
well as for manufacturing the
metal on the spot, are becom-
ing very numerovs. The geo-
logical features of the ore-
bearing formations are full of
interest, and they are general-
1y well defined, and prospec-
tors look upon them &s certain
indications of the presence of
metal.
‘We publish herewith sec-
tions of the Montreal mines
of West Cumberland, distant
about five miles from Whiteha-
ven. They are the property of
Mzr. John Stirling, and are situ-
ate ona band of mountain lime-
stone, which extends from
Egremont to Cleator Moor.
On the east of this limestone
formation are found slates,
the basic rocks of the district,
on the edges of which, up.
turned, the limestone reposes.
To the west of the limestone
are the coal measures, brought
into contiguity with the lime-
stone by s large fault, bearing
nearly east and west.

The limestone is in many
places capped by the millstone
grit; and it is between this
latter group of rocks and the
underiying limestone thatma-
ny of the iron deposits in the
district are found. The form
they assume in this position
approaches that of a bed.
Other deposits in the limestone
are found lying by the side of
the large fault, which brings
the limestone and coal mea-
sures into contact. Among
the deposits in the latter posi-
tion is the one which consti-
tutes the greater part of the
Montreal mines, a section of
which is shown In Fig. 1. An
other set of deposits occurs in
ghallow basins in the lime-
stone, covered only by the
boulder drift, or, at most, with
a very thin shell of rock. To that description belong the re-
mainder of the deposits worked by the proprietor of the
;ine; under notice; a section of one of these last is given in

g. 2.

The method of working the Montreal mines is partly
shown by the drawings. When the shafts have been put
down to & sufficient depth, a Jevel is put out a few feet be-
low the top of the ore, and when that level has been con-
tinued to a sufficient distance, say five or six fathoms—that
is, supposing the foot of the shaft to beon ore, as in the case
of No. 1 shaft, Fig. 1—levels are put off on each side. From
these, other levels are put off in their turn; and so on, until
the whole of the deposit at that hight has been opened by a
sort of post and stall system of working. The size of the
levels—or rather workings, as they are called—Is variable;
they are sometimes 30 feet wide and about 20 feot high, but
85 a general rule they are only about 12 feet square in section.
The gizs of the pillars also varies very much, according to
the nature of the ground. Sometimes they are very large,

almost eatirely of rock; but where the ore Is not
interfered with, or mixed up with limestone, they are from
three to five, or even six, fathoms square.

While the first hight of workings is belng wrought out in
the manner deseribed above, the second is commenced about
five fathoms below the first, and carried on in much the same
way. A third and fourth hight may also be pat out, If
the size of the deposit renders such a course advisable, to
be worked in the same manner; but by the time the fourth
hight has been thought of, it is probable that a great many
of the pillars in the first hight, and perhaps in the second
also, have been taken away, and the roof allowed to fall in.
Unless this extraction of the pillars is sccomplished in & very
systematic manner, it is more than probable that a great
many of them will become buried in the d&ris of the fallen
roof ; in which case drifts, timbered as they proceed, have to
be driven through this fallen rubbish for the purposs of
reaching the ore. If much ore is extracted In this way, a
very large amount of timber is required, as the ground, when
once thoroughly broken up, brings such an enormous weight
on to the timber by which the drifts are kept open that it

very frequently requires 1o be repaired.

GICTION SEEWINR

The output of the Montreal mines is now 250,000 tuns per
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annum, whioh 1s the largest turnout of any mine in either the
Whitehaven or the Furness district, The ares is about 1,000
acres, of which nearly half. is ore-bearing ground. The
total number of hands employed aboye and below ground
varies from 1,000 to 1,200, figures which glve an idea of the
importance of the enterprise, There are altogether twolve
shafts, of which three are now in process of sinking, while
the remaining nineare in active operation; the greatest depth
atfpresent attained is about 76 fathoms. In addition to the

shafts there is ap open working from half an acre to an
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#orve ag an effective preventive; but as the uge of that wea-
pon might lead to disagreeable complications, that plan, to-
gother with the scheme of an india rubber car, capable of
indefinite extension, must be reckoned ns Infoasible, They
are more civilized than we are in Russia, for there they have
a rule that no more people can enter a car than there nre seaty
vacant; the same excellent regulatio. I8 enforced in gome
Paris omnibuses, Sometime in the distant future we may
have a similar regulation; but until that happy period ar-
rives, it behooves us to consider the best means for amelio-
ting the present unfortunate
state of affairs,
To Mr. Cevedra B. Sheldon
& gentleman thirty-one times a
patentee through the Patent
Agency connected with this pa-
" per, is the public indebted for
the happy idea shown in our
engraving, for relieving the
standing committee in horse
cars, who heretofore have had
to ride for miles, wearily hang
ing to a greasy strap, and
whose toes woefully attest the
solidity of the conductor’s pedal
extremities as that individual,
bell punch in hand, ruthlessly
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acre in extent, but the outcrop ore only is here being
worked
SHELDOK'S AUXILIARY CAR SEAT,
The fact is pretty generally recognized that, so long as there
is an available inch on which a foothold can be got, either
inside a strect car or on a platform, people will endeavor to

occupy that space, and there they will remain, clinging to
strap or bar, in positions uncomfortable both to themselves
and to thoss whom they crowd, Nothing short of a sentry
with a sharp bayonet, stationed at each end of every car, will

IRON ORE

tramps up and down the narrow
Seale
passage.
S, SN Mr. Sheldon’s invention pro-
vides extra seats, arranged as
BREE shown in the engraving, to be

folded under the main seat
when not in use, and to be
readily shifted into positionin
front of the main seat by
MW, means of suitable standards.
The standard is bolted to =
riser a little below the main
seat, and is so shaped that it
supports the auxiliary seat far
enough forward to be out of
the way of the passengers’
legs. The standard has a
locking joint for holding it up
and a lug for maintaining the
s seat level. The seatis pre-
o vented from oscillating; and
when folded, the top side turns
= inward so as to be protected

from dust. The mechanism is
Maw st exceedingly simple and strong,
coat € and may be modified in various
ways to meet different require-
CAL L THALE ments.

The device is one which
might be added to both street
cars and stages, with profit
both to the passengers and to
the owners. It would prevent
the crowding of the passage,
and would increase the seating
capacity of the vehicle proba-
bly one half. The companies
who manage our public conveyances would do well to put
themselves in communication with the inventor. His address

is No. 7 State street, New York city.
—— —

Salt.

Hall's Journal of Health thus sums up some of the many
uses of salt: ‘It will cure sick headache, make cream freeze,
make the butter come, take inkstains out of cloth of any
kind, kill wens, kill worms, make the ground cool; so it is
more congenial to celery, cabbage, eto. It will ease the
itching pain caused by irritating skin diseases, like hives,
itch, eto. It will produce vomiting or stop it, as you like;
and many other things too numerous to mention. All pure
salt will do this to a certain degree, but sea salt is the most
effoctunl in its action,”

Salt is n most remarkable and highly useful substance; but
we think that our cotemporary will find, on practical trial,
that the article will not do all that is above claimed. For
example, salt will not muke cream freezo, it will not take
inkstaing out of cloth, and probably will not do more than
one or two of the other things abovementioned.

Tunnel at Rio de Janelro.

The Brazilian Government have under favorable consider
ation a project by Mr., Buckoall for connecting the north and
south rallway system of the empire with the capital, by a
tunnel, under the narrow entrance to the bay of Rio de Janei.
ro, between the capital and the submarine city of Nitheloy, a
distance of about two miles. The preliminary investigations
cloarly demonstrate the practicability of the undertaking;
and its Important bearing on the future of the country will
be apparent to those acquainted with the commerce, rallway
systom, and topography of that part of the empire. Mr. Peter
W. Barlow, C.E., has gone to Rio, commissioned to conduct
the survey and prepare the necessary plans and estimates.

REPFELSENT

Conx-fod hens do not lay in winter, for the simple reason
there is no albumen material in the corn. When wheat is
given to them, there is fat enough in it to supply all that is
neaded for the yolk, and albumen srough to make the white
and lime enough to furnish the shell; it does not thus seem
difficult to understand why corn-fed hens should not lay, as
they do not, and why wheat-fed hens should Jay, as they do

i

2
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SETTING BOILERS.

This subject seems to be generally neglected by writerson
the steam engine, When a boller is to be set, the ordinary
planis to send for a mason and’ entrust the work to him,
without giving any specific directions. The result of sucha
course can easily be foreseen, and an examination of nume-
rous boilers shows that there seem to be no rules for setting
them that are adopted as standards. The practice of boller
makers, who furnish the necessary irons for setting boilers
in brickwork, is also quite varied ;so that a mason, however
experienced he may be, cannot always do the work in the best
manner possible. In view of thoese facts, it may not be amiss
to devote a little space to the description of the best methods
in use.

L—THE BOLTS AND CASTINGS,
The irons usually employed in setting a boiler in brick-
work are: The front, tie bolts, bearing bars, grate bars, sup-
ports, damper, connection, and chimney doors.

The front, shown in Figs. 1 and 4, should be made higk
enough to extend sbove the top of the boiler, so that the side
walls and back can also be built up and the boiler covered on
top. For the sake of cheapening the price of the fixtures,
some boiler mukers furnish a low front, so that, when the
boiler is set, the top is left uncovered. Although this plan
reduces the cost of the fixtures and setting, it is the dearest
in the long run, since there Is a great loss of heat by radia-
tion from the uncovered portion of the boiler.

Fia. 4.

'

The supports for the boiler may be of two kinds, s single
support st the end for a boiler of ordinary lenj th. and inter
mediate supports for s long boiler. The best form f sup
port for the end of & boiler s shown in Figs. 2, §, 0 and 7
The boller rests on a cast iron saddle, B which In ""l'l"'”'"
brick

work By this arrangement the boller is free to expand and

on rollers. . the latter resting on a plate, 1), on the

madimaes y bolle
contract under changes of temperature. Sometitne the mier

side walis

but this should on y be doos in the case of very short tubu
lar bollers, and the roller support s preferable for every case
Very loog bollers require to be supported a ntermediate
podnts. This Is o monly d by means of suspension rods,
which can be adiusted by nul ut this practice is by no

eans commendsb)e When & e is made under a loog

boller, the bot

1 ' re Lly hoats than the up

per portion, » ™ take & curved form

.
Werien

Aumerican,
If rigld suspension rods are used, this curving Is prevented,
and in many cases fracture occurs, or the boller is sald to
break its back. Mr. Head, an English engineor, hasdevised
a form of suspension rod, which is easily constructed and
effective. This Is represented in Fig.7. Tho susponsion
rods, I, are attached to n plate, D, on the boiler, and, ingtend
of being rigidly secured by nuts to the guard, I¥, have stiff
volute springs, (, which keep the boiler in proper position
when cold, the rods having lugs, ¢, to check the notion of the
springs at the proper point. Of course, when the boiler is
heated, the springs will allow it to be drawn down, and it
will return to its normal position when cooled. If the weight
of water in the boiler is considerable, suspension from the
top might produce distortion of the circular form: and to
counternct this, a piece of angle iron, H, may be secured
within the boiler,

Tie bolts are often used to connect the two side walls, The
ordinary form is represented in Fig, 6, the bolts passing
through castings, B, which act as large washors,

The damper is generally a slide, as shown at E, Fig. 3,
which is placed at the junction of the back connection or con-
necting flue with the chimney. Openings should be left large
enough to permit a person to enter the back connection and
chimney, and these are closed by the connection and chimney
doors.

The bearing bars are for the supports of the grate bars,
The front bearer is often cast on the front, or bolted to it,
and the back bearer is Isdd on the bridge wall. In the caseof
long grates, an intermediaty bearer is required, which is an
chored in the side walls, snd supported on the middle on
bricks, if the grate is also very wide. It is better, however,

instead of using one wide furnsce, to « s it Y.y walls or

onvenience and

times been di

arches into several narrow ones, both

economy in firlog Wide furoaces have son
vided in this manner, after the boilers were set, l'T'\JiACng s
considerable gain of efficiency. The arrangement of the boiler

ilstance De-

front fixes the position of the grates, or th

low the boller. There is not a great deal of difference in
he practice of nakers, with to this distance,

etween 18 and 24 inches—gensrally nearer

the former figure

It Is ol as that the Iron front ean be dispensed with, if
desired, and the boller sustaine { on brickwork alone hin
Is quite froquently done, but the plan does not appoear to pos

woss any special advantagoes, slnce, If the selting s proper

Iy performed, it will be quite as expensive as If the lron front
y perfo d, It

wore used

1" IR BRICKWOR
I'he general arrsngement of selting r A pia leor

boller Is shown In Figa 1, %, and and on f '
wark. In the engraviogs, the op of the boller in ared with
brickwork ; but It is & very common plan Lo run ap the walls
to & sufflolent hight, and All In the space with dry earth or
nand Whichever ran pursued, the brickwork shou |
be carriod up bhigh « b arour ! 5 . s Light
jolnt, so that none f the hoated gases can esoap« It wi '
seon that an arcl turned to for brid v a Ihis
however & matter of no lmporis and if X ' n
vanlent, & horls ntal breldge wall can be 3 A s
ken to leave the proper of K otween the wa and the
f the prod s of . \n

boiler for Lthe passage

— -

average value for the proper area over bridge wall is three
twontioths of the area of the grates; and though in practice
this area i very differently adjusted by different masons, the
best results are obtained when the area is an approximation
to the figure given above,

In the engraving the grate bars are set level, They are
frequently dropped n little atthe back, on account of some
supposed advantage in firing, There is no objection to this
practice, and it is extremely doubtful whether any benefit is
derived from it. It will be seen that the front is secured to
the brickwork by bolts, which are built into the wall, with
Inrgo washers on the ends. The boiler front, the side walls,
and the bridge walls should be lined with fire brick set in
fire clay. If uny pipes are brought from the boiler through
the brickwork, openings should be made for them, closed with
lron doors, 8o that they shall be readily accessible for exami-

oation and repairs. It is better, however, to attach the pipes
to the front or back of the boiler, where they need not be
built in,

The setting suitable fora tubular or flue boiler is shown in
Figs, 4 and 5. Here the products of combustion, instead of

passing from the back connection to the chimnsy, return

s or flu o th A, and

pgraviog

shows ' gementis of fronts for this kind
f bolle

In | 0 is shown what is probably the best manner of

Ko r kwork with double walls and

AD alr A A, betweer I { heat from rad

atios t s : re expoensive than the 2y setting

and must be done with great care to make solld and stable
walls

i FURNACES FOR SAWDUSY
w burning sawdust and

There are soveral patont furnaces 1«

tan bark, which are sald to be very economies! and efficlont ;

asually, however, (n & sawmlill it is more lmportant 1o get

rid of the sawdust than w bum It with great economy, and



wo the furnace reprosented in Figs. 7 and 8 will
ery purpose. The boiler should be quite short, and
e gr rfnce and area over the bridge wall should be about
s ms great as for coal. A pecullar form of grate bars,
; as cone grates, shown in the engravings, should be em.
~ployed. Theso bars can be obtained from almost any builder
of portable engines. The furnace should be sot back some
distance from the front, as shown in Fig. 8, leaving n fiat
plate, on which the sawdust is first piled, and gradoally
pushed upon the fire as it becomes dry. It is generally well
to have at least two distinet furnaces, which can be fired al-
ternately. It is also necessary to have a bigh chimney or a
forced draft.
IV.—THE CHIMNEY.

The chimney may be constructed either of iron or brick-
work, and as high as is convenient. It should be at least
from 40 to 50 feet for good effect, and can, of course, have
its hight increased to advantage, It is well to make the chim-
ney with the same internal cross section throughout. It is
generally considered that the circular section is better for a
chimney than a square or rectangular section, and the inte
rior should, of course, be made as smooth as possible, Chim-
neys are frequently constructed with doable walls and an air
space batween, forming two distinct chimneys, the inner one
of which is lined with or often wholly constructed of fire
bricks. The cross section of a square chimuey should be at
least saventeen one-hundredths of the grate surfuce of the
boiler, and fora round chimney, thirteen one-hundredths; but
it is & good plan to make the chimney somewhat larger than
this, since, if it is too large, it is easy to close the dawmper,
but, if it 15 too small, the remedy is not so easily applied.

Correspondence.

A Lost Art Re=Discovered and Patonted In America.

[From the following letters, furnished by a Detroit corres-
pondent, it appears that, a hundred and fifty-five years ago,
in 1720, in the quiet old town of Ross, Herefordshire, Eng., an
ingenious individual, John Kyrle, celebrated in Pope's ‘“ Ele-
gy " as the ““ Man of Ross,” established a system of water sup-
ply for that town, which from that time to the present has been
uninterruptedly in use. The distinctive feature of this system
consists in forcing water by pumps into the street mains, so
as to supply the town with water under such pressure as may
be required, At the Ross works the ordinary pressure for
many years has been 45 1bs. per square inch.

On March 2, 1869, the United States Patent Office grantsa
patent for the same system, as a new invention, to Birdsill
Holly, and gives him a still broader claim in a re.issued pa-
tent, Angust 2, 1870, It would seem that the broad claim must
now be sbandoned. But the ingenious valves and the de-
vices for regulation of the water employed in the Holly sys-
tem will doabtless remain good.—EDs.]

Tv the Editor of the Scientific American @

There has been a grea’ deal of controversy here about the
Holly system of waterworks: Mr. Holly claiming thsat no
one but himself can build waterworks pumping direct into
the mainsand keeping & pressure on them, as he holds let-
ters patent from the United States for the same. Now,as I
understand the law of patents in the United States, a patent
will not be granted, and if granted will not be sustained, if
the object sought to be covered by patent has been in use be-
fore. 1have always contended that the *‘ Holly system,”
so-called, was older than Holly himself.

You have nodoubt read Alexander Pope’s elegy on the Man
of Ross (Mr. John Kyrle); and in thinking over this pump-
ing work, I remembered having seen in my youth some very
old pumping works at Ross, in Herefordshire, Eogland, and,
believing that they were on the same system as this under
dispute, to make sure I wrote to the Mayor of the town of
Ross, describing the Holly system to him, and have received
his reply; and I would like to see it published (for the use
of waterworks contractors and builders) in the Sciuxrivic
AMERICAN, which I believe all such persons read. The let-
ter is as follows:

DEAR 813t :—As I was born in this town Io 1812, spending tho groat-
erpart of my 8 yoars here, I am ooabled to give the information
you require. I purchased the waterworks In 1349 and still own
them. They wore establisbed by the * Man of Ross” about 1720,
and have undergone but little modifioation until now, when steam
power Is supplomented, As you know, then tho water whoo! was
about 11 feetdismotor and 30 fnchos wide; It drove two slx-inch
plungers, and was diroct-acting or without reservolr, exactly the
Mme arrangement as you desoribe. It 18 80 now, and I know of but
little advantage In storage, except from Intermittent sources of
supply. * * * Asyou know the Hoyal Hotel, I may inform you
that it 1894 feet above the plungers, 8o that I have more than three
atmospheres at the works, [ pump from the river,

Rows, October 12, 1575, 8. B WaL, Mayor.

You see by this that this system has been in use to our cer-
tain knowledge 155 years, and this should nullify svy such
clalm as that made by the Holly Waterworks Company.

Detroit, Mich. W. Pexpry, M. E.

-nnn-'. Glass,
To the Editor of the Beientific American:

Having had occasion to silver some nmall plates of glass, |
tried several formulas. In some I found the silver solution
80 wouk that it required repeated applications to give an
opaque deposit, In others, the silver was so strong that
thers appeared Lo be & waste. After trying several modifion.
tions, I found that the following works very finely, giving a
heavy deponit by a single application:

No. 1. Redusing solution: In 12 oas, of water dissolve 12
grains Rochells salts, and boll,  Add, while botling, 16 gralns
nitrate of silver dissolved in 1oz water, and continue the boll.
ing for 10 minutes more, then add water to make 12 ozs.

Scientific Dwerican.

No. 2. Silvering nolution: Dissolve 1 oz, nitrate of silver
in 10 oms. water; then add liguor ammonie until the brown
precipitate is nearly but not quite all dissolved ; then add 1
oz. alcohol and sufficiont water to make 12 ozs.

To silver: Take equal parts of Nos. | and 2, mix thorough-
ly, and Iay the glass, face down, on the top of the mixture
whilo wot, after it has boen carefully cleaned with sodn and
well rinsed with clean water,

Distilled watoer shiould be used for making the solutions.
About 2 drachms of each will silver a plate 2 inches square.
The dish in which the silvering is done should Le only a little
Jarger than the plate. The solutions should stand and settle
for two or three days bofore being used, and will keep good
a long time.

New York city. D, C. CHAPMAN,

The Relntion betweon Spectral Lines and Atomle
Welghts,
To the Kditor of the Scientific American :

The following facts, disclosing an intimate connection be-
tween the Fraunhofer lines of the solar spectrum and the
atomie weights of the substances whose glowing vapors they
represont, will, if confirmed, prove of the highest impor-
tance and in‘erest. Being desirous, on this account, of
bringing them at once to general knowledge, 1 send you the
following condensed statement, which I hope you will pub-
lish.

The Fraunhofer lines of hydrogen gas are, according to
Angstrém’s wonderfully nccurate measurements (given in
millimeters, a millimeter being 08087 of an inch):

000041012mm.

0'00048400mm.

000048606 mm.

0:00065618mm,
Their distances from the shortest wave lengths are conse.
quently :

43400 —41012=000002888mm,

48606 —41012=0 00007594mm,

65618 —41012=0'00024606mmn.
Referring these distances to 000041012, the shortest wave
length, as & common standard of value, the figures obtained
are:
000041012 : ¢*00002888 =17-1742
000041012 0:00007504=5T247 x §=17"1741
0°00041012 : 0°00024606=1"9082 x 8= 57246
being to each other as 1—3—9. Supposing the quantity ex-
pressed by 1:0982mm. to represent 3 units of a certain meas-
ure of length, the distances of the H lines increase as the
squares of 3: 3—9—27.
The H molecules of the solar atmosphere which give rise
to these lines consist of ponderable matter; and (the mechan-
ical force of the luminous impulses having been so recently
demonstrated by Professor Stokes) the inference is that re-
fraction, the angles of which sre measured and expressed by
the wave lengths, is the function of the energy proper to the
different constituent particles of the luminous molecules:
that these particles are held together by attraction, the com-
mon property of matter, decreasing inversely as the squares
of distances.
On this supposition, the attractive forces of the H mole-
cule proceed from a center where they are at their maximum;
and the distances between the different constituents being
known, the value of their attractive energy can be calculated
from the constant relation between attraction and distance.
To the distances 3—0—27 correspond the respective forces
+—}—'y; and = unit of force, by which the values of at-
traction of all solar substances can be measured and com.
pared, is represented by the length of shortest waves. In
dividing the atomic weights of the substances whose spec-
tral lines are known by the length of their shortest waves,
and converting the result into chemieal weight by taking the
quotient obtained for H =1, the values are as follows:

Shortest Divided
Atomic welght, wave leagth, by S48,
H =100 000041012= 24481
Ca = 40 000089330 =101704=41:72
Fe = 56 000080830 = 1428805 =584
Al =278 0:00080128= (0240=284
Mn = 55 0'00080882=137007 =500
Ti = 48 000041631 =115200=47"8
Cr = 52 000042582 =122201 =50 15
Ni = 58 0 00044020=181758 =054
Mg = 24 000044805 = 53505 ==22
Ba =187 000045241 = 302828 = 12421
Co = 50 000045308 = 180284 =554
Cu =634 0:00040510== 130815 =56
Zn = 65 000040700 188019 =57
Na = 28 000040825 = 48187 =189

Notwithstanding the differences, the figures of the last
column s0 closely correspond to the atomic weights that the
inference of anear relationship between the spectral lines
aud atomic weights seems irresistible.  When the extreme
faintness of the lines in the portion of the spectrum of the
greatest refraction is taken into account, some of the differ-
ence may not unreasonably be attributed to the existence of
shorter waves than those quoted.  The definite proportions
between differences and atomic weights point to this
Thus 189 isnearly 4 of 28; the line corrosponding to the
atomio weight of 23 ix 0°00040000; if this line, which ronlly
oxists, should prove to belong to Na, thoe test would be do-
clsive, The Importance of the conclusions to boe derived
from the existence of such relations Is apparent, The evi.
denes of stomic molecules, when brought within the reach
of nolentific investigation, and their dependonce on the gen-
oral Iaw of gravitation, would disclose the inner constitution
of mattor, the nature of chomical affinlty and valenoy, and
the nature of electriclty and magnotism; and it would be ln-
strumontal in the solution of many problems,

San Franelsco, Cal. E. VoarL,

[Novemser 27, 14875,

Polsoning by Nirychnine,
To the Editor of the Scientific American;

I have seen in your issue of September 14 an account of
the death of Dr. J. O. Hill, of Ithaca, N. Y., by strychnin,
as described Ly 8. J, Parker, M. D,

I once happened to receivea similar dose of strychnin,
in the year 1853; but as I knew the remedy, I was cured,
being promptly attended to by Mr. Gregson Harrivon, who
applied the means discovered by Dr. Crace Calvert, in 1852,
The remedy is: To counteract strychnin, and cause it to be
brought away by vomiting (if it has not been taken more
than 30 minutes), pour down the throat § grain of nitrate of
soda every 20 minutes until vomiting takes place. The pa.
tient will then sleep about 40 hours, and awake all right.

The sensations caused by strychnin are first alight pains
in the back of the head, then extreme cold in the toes, tray.
eling up to knees; then cold in the fingers, traveling to the
bottom of the breast bone. Jonx PrAnsox,

Chorlton.on-Medlock, Manchester, England.

Specific unv.lly and Dimensions of Molecules,
To the Editor of the Scientific American :

W. B. M, whose letter appears on page 244 of your current
volume is laboring under a great mistake in asserting that
the lightness of a substance is not evidence of its possessing
larger molecules, and that, if this were true, it would at once
digpose of the atomic theory.

I am at a loss to know what he is hbammering at. He says:
“Take absolute alcolol (specific gravity 08°) and you will
find that, to two similar glassfuls of water, you will be able
to ndd more alcohol than water before overflow.” In this he
is correct, and this disproves his argnment.

But he is also mistaken as to specific gravity of absolute
alcohol. Absolute alcobol has a specific gravity of 0:7930
when combined with water at its maximum density, (394"
Fal.), water being 0 9992,

I stated that the specific gravity of absoluts alcohol is
07939 and of water 09991, making a difference of 0 2052 i the
specific gravity, showing that the molecules of alcohol are
considerably thelarger. Now let W. B. M. take 100 ounces
of alcohol of 80 per cent (specific gravity 0°8631), and 104
ounces of water, and he will just have 200 ounces of diluted
alcohol possessing a specific gravity of 0 9510, and a strength
of 40 per cent. It will be seen that 4 ounces have disap-
peared, consequently the molecules in the mixture must be
of less size than those in alcohol of 80 per cent.

He says that, in the case of heavy liguids, the heavien the
liquid, the greater the volume which may be added without
altering the apparent volume. Let him try mercury, and
the result will be the same as if he had added an equal vol-
ume of water,

I have not as yet experimented with mercury, but [ have
with simple sirup; and 1 find less contraction caused than
with water. I should like again to hear from W, B. M., and
hope in his next he will be more explict. Instead of attempt-
ing to overflow a glass, let bim employ n given volume of
each liquid, and ascertain the resulting volume of each; in
this way he can easily find what the greatest contraction
caused by combination of liquids is.

San Francisco, Cal. Pro Boxo PusLico.

New Mode of Cleansing Cloths and Yarns.

A patent has been taken out in France by M. A. Huet for
compositions with bases of glycerin and soap, with or with-
out the addition of an antiseptic, for the purpose of cleansing
any textile matter, Glycerin, says the inventor, has the pro-
perty of being soluble inall proportions of water, and also of
dissolving nearly all the substances which water itself dis-
solves, such as salts, soaps, and metallic oxides.

Starting from this point, M. Huet, after many experiments,
arrived at the following composition for wool, which he calls
soluble ensimage :

Neutral glyoezin at: 887, . io i sivssssnnoneeinassasinpsics 70
BORD. <o s vass vanss adsnss huiniy RN R s R R s 4
WWALEE . o v vy o'o mevpa s b A E N SRR SRR RO 24
Bolution of oxide of MErcUry. . ....oovvviiviirerenss ) )

100

The sulphates, quinine, carbonic acid, ete., might be used
as the antiseptic, But the antiseptio Is not always necessary,
in winter, when there is no fear of formentation, for lnstance ;
for fermentation requires 77" to 80° Fah., and then takes
months to establish itself, The solution must by well mixed
and filtered.

M. Huet says that he has found, after careful tria's, that,
by substituting his composition for the oils and fatty mat-
ters In ordinary use, the necessity for cleansing cloths dur-
ing manufacture was entirely done away with, and that they
may fulled at once, without any previous prepamtion; and
thus the danger is avoided of the tints being injared by loog
contact with the fuller's earth and the alkalies which are
often obliged to be added to the earth in order to saponify the
olls or other fatty matters, When it Is necessary to get rid
of wize, a simple washing in water will remove both it and
the glycerin composition at onoe.

In other branches of manufacture the yarmns must be
cloansed bofore weaving thom, fn whieh ease also plain wa-
tor will remove tho composition ‘at once, The Inventor,
therofore, claims for his method great economy In time and
money.

The proportion of glycorin to other wmatters in the compo-
sition may be varied nocording to the nature and finencss of
the wool, but that given above Iu the average amount.

Tuk straln on belts is always In the direction of thelr
length: and therofore holes cut for the recoption of lacings

should be sval, the long diameter belng in line with the belt
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PRAOTICAL MEOHANIOM.

BY JOKNUA ROSR.
——
Nummesn XXX VI,

LINING OR MARKISG OUT,

~ We now enter upon an entirely new and distinctive part of
the machinist’s art, namely, the marking work out by lines

upon its surface, indicating to what shape and size it requires
to be cut. When a pieco of work has to be exnctly duplica-
ted in largo numbers, an in the case of a sewing machine
- the labor of marking out may be entirely disponsed with by
the employment of specinl chucks and tools, ndjusted to suit
the requiroments of the case; hutin all other cases, espe-
clally upon large work, the marking-out must be performed,
and should be executed with great exactitude, fora varia-.
tion of the thickness of n Mne gives the thickness of two
lines to file off, entailing upon large surfaces an enormous
loss of time. Suppose, for example, a large pillow block to be
marked out the thickness of a line too small, and the brasses
to be marked out the thickness of a line too large: when
both were cut to the lines, the labor of fitting them together
would be unnecessarily increaved by one third, Noris this
all the mischief, for the inaccuracy of workmanship that
will mark off to the thickness of a line 100 large will some:
times mark off to the thickness of & line too small; and the
consequence is that, after a few such experiences (and conse.
quent spoiling of the work), the machive hands will leave
ne lines on each side of the work as a witness, thus giving
the thickness of four lines to be filed off in fitting. Now it
d__- -r:_’.l l ! } ]
@.W. \__ | M.Ibz.
is perfectly true that, in most g
cases, it is practicable and i
customary to use gages or ca- [ 2 I
lipers as well as the lines; 1 T
but there are numerous in-
stances in which that cannct l
be done. Noris it atall times |
desirable, because the lices, |
correctly marked, may be suf-
ficiently correct for the pur- !
pose, as in the case of cutting !
down a surface requiring
to be finished but not fitted 3
to anything. Take, for another instance, the stem of a double
eye, having an offset, as shown in Fig. 161, at A. "In this case,
the lines being accuratoly marked, the proper smount of off.
wet and of thickness, at A, may be more easily obtained by
working to the lines than by any gaging or measuring.

A marker-out, as the operative is termed, should not only
be one capable of great exactitude in his measurements, but
should also be an expert workman at the lathe, vise, planing
machine, and drilling machine ; because it is by his lines that
the work is chucked, and hence he should know the very
best method of chucking or holding the work in each of the
machines, Furthermore, s line over and above those neces-
sary to define the outline of the work is often necessary for
use a5 an assistance and guide in chuckiog it. Upon the
truth of this lining, in many cases, will the truth of the
finished work depend ; and even in those instances where the
method of chucking will correct any insccurncy in the mark-
ing-out, the usefulness of the latter is almost entirely de-
stroyed, because the lines will become entirely removed on
one side, and left fully in on the other side of the work. If
however, the marking-out is performed reasonably true, one
of s main elements of usefulness consists in that it denotes
if chere Is sufficient excess of metal upon the plece of work
to permit of its being cleaned up all over, But if there Iy
any ono part of the work scant of metal, as is sometimes the
ease in forgings of unususl and irregulsr form, the marking.
out requires to be very true, and may be made to just save
& piece of work that otherwise would have been spoiled. By
accommodating the marking to some spot or place in the
work, which will only come up to the full size by throwiog
the whole of the rest of the lines towards the opposite side
of the work, a costly piece of forging may be saved from
the scrap hoap. And sgain in castings where the surface
appears spongy, showing the presence of air Loles teneath
the surface, or in forgings where the surface may indicate
that n weld is not perfect upon one side, the whole of the
markiog-out should be performed with a view to take off as
much metal as possible on the faulty side. In other work
there may be a part very difficult to turn or plane on account
of the conformation of the job; in which case the marker-out,
foreseeing such to be the case, will 5o place the lines as to
give as little to come off that particular place as possible,
digregarding the excessive heavy cut or amount of metal
which it may be necossary to cut off other and more acces
sible parts of the work, There are many other considera-
tions, which need not be hers enumerated, sll tending to show
that & marker-ont should be a master hand at the various
branches of his business, and possess much judgment and
expeorience

The tools necessary for marking-out operations are a true
flat surface plate, haying \ts edges squured true, which plato
h' usually of cast iron, and enough larger than ths size of the
work, both in length and breadih, to admit of th. use all
round the work, of the scribing block {llustrated in Fig. D,

n & provious issue (page 188, Vol. XXXL), supposing the
elnoo or soriber there shown 1o be extended horlzontally
Th eordinary L and T squares, and a flat ane of each kind}

ny shown in Fig. 162, are reqnired. W have next the bevel
square, shown in Fig, 163, A representing the stock, and B

the Liade, thelatter belog provided with a slot so that it may
be extended to any required distance (within its scope) on
either side of the stock. C is the rivet, which is made suf-
ficiently tight to permit of the movement by hand of the
blade, and yet it must hold firmly enough to be used without
moving in the stock. Instead of the rivet, C, however, &
thumbscrew and nat may be employed, in which case, after
the blade is set to the required angle, it may be locked in the
#tock by the thumbscrew, For the angles of nuts and other
hexagonal work, we have the hexagon gage shown in Fig.
164. The edges, A B, form a hexngon gage, and edges, C D,
form a square, while the edge, F, serves asa straight edge.

All these tools should be made of cast steel, the blades
being made of straight saw blade, so that they will not be
spt to permanently set from an ordinary sccidental blow;
while on the other hand, if it becomes, as it does at times,
necessary to bend the blade over to the work, it will resume
its straightness and not remsin bent. To cut saw blade
without causing it to split, as it is apt to do, especially in
cutting out narrow square blades, it should be cut by gradu.
ally centerpunching it on both sides till it is completely por-
forated, when a flat chisel may be employed to nick between
the centerpunch perforations, the whole operation being per.
formed lightly and repeated until the plate is completely
severed.

We next require a pair of long and a
pair of short legged compasses, the latter
of which should have an adjustable leg,
us shown In Fig. 1685. A is the adjustable
leg, which passes through the split clamp,
B, and is Jocked therein by tightening the
screw, C, the object being to always use
that leg as the marking one and the other
as the pivot, and to lower it as it wears
from grinding, thus keeping the com.
passes of their original length, and for
the further purpose of lengthening out the
adjustable leg when one of the faces of
the work stands much below the level of
the other, as we shall find, in some of our
examples, will be the cnse, For long dis-
tances, to which compasses would be in-
applicable from thelr excessive size and
weight, trammels, shown in Fig. 106, are
employed. A A A represents a bar of
square steel; or for very long trammols,
wood may be used. B represents s hoad
fastonod tightly to one end, and through B
passes the leg or polnter, C, which Is thus adjustable as to
Ity projecting distance, as B can be fastened in any position
by the thumbsorew, D. The head, E, is made to a good

sliding fit upon the bottom aud two side facesof A A A; but
at the top, there Is sufliclent space to admit the spring, H H,
which passes through E, as denoted by the dotted line. F
i the log screwed loto B, which In Jocked in position by the
thumbserew, G,  The head, 1, 15 thus adjustable along the
| whole longth of the baror rod, A A A, The object of the
ppring, H I, Is as follows: If the bhead, E, were made to fit
tho bar, A A A, closely on all four sldes, the burrs ralsed
upon the top side of the rod, A A A, by the end of the thumb.
worew, 1, would be likely to impedoe Iis easy motion. Then
again, when the allding head, E, had worn & trifle loose upen

the bar, A A A, and was loosened for adjustment, it would
be liable to hang on one side, and only right itself when the
screw, (i, brought it to a proper bearing upon the under side
of the bar, A A A; and thus tightening the hesd, F, would
niter the adjustment of the point. The spring, H H, how-
ever, always keeps the lower face of the square hole throngh
E bearing ovenly against the corresponding face of the bar,
#o that tightening the screw, (1, does not sffect the adjust-
ment, and forthermore the end of the set screw, bearing
ngainst the spring instead of against the top of the rod, pre-
vents tho Iatter from getting burred. The flat face, 11, on
the leg, C, is placed there to prevent the thumbscrew, D,
from ralsing burrs, which would prevent C from sliding
through B. The points of all compasses or trammels should
be tempered to s straw color, as should also the points or
ends of the set scrows or thumbscrews

FORK SCRIBERS.

For marking small circles, there is no tool equal to & fork
scriber, such as shown in Fig. 167, which represents a piece

of steel wire flattened out at the ends and filed to the points,
A B, the distance between them being the radius of the cir-
cle they are intended to scribe or mark. These tools may be
used to sdvantage to mark circles § of an inch and less in
dinmeter, the sizes varying by sixteenths of an inch, and the
points being bardened to a brawn or straw color.

A Pocket Jymm.

The profits from patents on small inventions are practi-
cally illustrated by the recent introduction of an elastic tube,
about 2 feet long (not unlike a small india rubber garden
hose), fitted with a plug of wood at either end, snd a cord
running loosely through the tube, fastened at each end by a
knot to the plug, to prevent injury from the fiying ends of the
tube in case of breakage. The object of this invention is to
furnish & portable exercising device, which is inexpensive,
and is designed as a substitute for the more complex and
costly health 1ift apparatus. A patent was secured through
this office for the invention last June, and we are informed
that the demand for the device has become so great that the
manufacturer finds it difficult to meet it, thus confirming
what we have repeatedly stated, that there is always a ready
sale for small patented inventions. The article referred to
is advertised in another column; and for persons of sedent-
ary habits, or Indies and children needing physical exercise,
we would recommend & trial of the new pocket gymnasium,

Makarofi®s Mats,

As a substitute for sails in stopping leaks in ships, Lieu.
tenant Makaroff, & young officer serving in the Russian navy,
desigoed a mat of peculiar construction. The Makaroff mat
has for its basis a closely worked structure of rope about §
inch in diameter, made of the finest hemp, while the mat-
like surface closely resembles that common to all mats of the
kind used for street doors. The texture of the mat is won-
derfully close; and as the whole is treated with a waterproof
composition, it may be regarded as practically imperneable
to water. The hairy side of the mat is that applied to the
ship's side, and it is stated—and we s¢¢ no reason to doubt
the statement—that these mats may be dragged over jagged
edged holes in iron plates without sustaining any Injury.

Pnenml(lc' Pontoons,

Knapp's open-bottom pneumatic jacks or pontoons are at.
tached by chains passing under the wreck, and the chalning
is ingeniously effected by means of a small tube passed under
the wreck, through which a float and line attached to the
cable is drawn, Compressed air is then adwitted to the pon-
toons, which instantly give the lifting power, The advan-
tages of this system consist in easy management and the pos.
sibility of being used in exposed situations; and it appears to
be extensively patronized.

French Patents,

In 1874 there were taken out in Fraoce 5,740 patents : 4,209
for fifteen years, 54 for ten years, 52 for five years, 283 for.
eign patents, sand 1,175 extensions of former patents. The
objects for which patents were taken out were In the follow-
ing order for number: Chemical industry, includiog foods
and drinks, machinery, textile industry, agriculture, domes.
tic applinnces. The average number of patents per aunum
in the ten years before the Franco-Prussian war was 5,800,

Donkoy Street Cars,

A little girl, daughiter of an American officer now in the
service of the Khédive, Egypy, writes home that they use
passenger donkeys in the olty of Cairo, instead of streot oars,
The donkeys are not much larger than good sised dogs, 1f
you wish to ride, you straddle u passing donkey; the Arab
driver follows and, when you get off, collects your fare, then
looks out for another passenger. Advantages: No crowding ;
plenty of alr,

It is proposed in France, by the telegraphio administration,
to encourage the introduction of private wires, and to offer
such inducements that no great factory and no v'<h man's
house In the country will be without i wire,

Cavexpisu showed that nitrogen and oxygen in alr formed
& mixture anly, but that the passage of eleotrio spatks pro.
daced thelr chemical combination—uitrio aeld belng the
rosuly,




Mwmx A very useful oombhntion Iathe,

nstructed by Messrs. Low and Duff, of Dundee, Scotland,
ﬂmlblhd by them at the recent Exposition at Manchos.
ter, England. Tho tool Is speclally adapted, says Engineer.
ing, for small brasswork, ete,, and it is fitted with a revers-
ing motion for tapping,

In Fig. 1 the tool is shown as arranged when fitting the
key or plug of a gas joint with the slide. This operation
having been performed, the set screw, A, is loosened, and
the slide moved on the circular table
to the back of the lathe, the hand
rest being brought round into the
position which the slide occupied.
The barrel of the joint is then put
on, the hole drilled and tapped atthe
end for the small screw, and the
piece of work finished without being
taken out of the chuck. The slide
is so mounted that it can be readily
set 1o any desired taper, and the ta-
ble on which the slide and hand rests
are mounted is moved up to a stop,
so that, when the slide is once set to
any desired angle, it can be moved
out of the way and brought back
again without requiring further set.
ting, so loog as the same class of
work is being gone on with.

For work which requires to be
mounted between conters, s loose
head is provided, this head being
shown swung down out of the way
in Fig. 1, but in use in Fig. 2,
where the plug of a largecock is be-
ing operated upon. Altogether this
machine is a very compact and handy
one, and it appears capable of getting
through a large quantity of work.

-
Hypodermic Injection of
Nutritious Substances.

Dr. Kriig, a physician in s private
Junatic asylum, gives an account of a
trial of this which he has recently
made,

C. E., aged fifty seven, n Hungarian proprietor, has been
inan asylum at Ober-Dobling since 1868, and for the pur
pose of suicide had often refused =il food, so that for twen.
ty-seven months at & time he had to be daily fed by means
of the tube; of late he has been more inconstant in his re-
fusals, sometimes eating even abundantly, and at others al.
lowing himself to be fed. On January 18, however, he be.
gan again to absolutely refuse food, and so continued, with
the exception of one day, to the 24th, when it was resolved
to feed him by the tube as heretofore; but all attempts to
pass this proved fruitless, such violent coughing and irrita-
tion did it cause, 8o that the patient became breathless and
cyanotic. Even when the tube was got into the stomach,
the flaid injected was immediately expelled again by its side ;
5o that the whole procedure, inducing so much suffering,
proved useless. As ten days had elapsed without his taking
any food, with the exception of some
soup once, it was resolved to try the
subcutaneous injection, under the
bope that a slight quantity of nutri-
ment might be 50 supplied, so as to
ward off danger to life and perhaps
exert & favorable impression on the
patient when he found his resistance
unavailing. Olive oil was the sub.
stancs injected, the syringe employed
bolding 09 cublc inch. To the sy-
ringe was attached s thin cacutchoue
tube, terminsated by the canula of an
ordinary subcutaneous syringe- so
that the movements of the patient
did not derange the workiog of the
spparatus. One or two ayringes full
were Injocted daily, belng from 09
10 1'8 cuble inches of oil. At firsteach
syringe-full was thrown Into five
aperiures, but afterwards Into three,
or even only two. The oll passed,
drop by drop, out of the canula, so
that at first xn hour, and afterwards
balf an hour, was occupled in the
omptying of each syringe. This slow
procedure rendered the Injection pain.
loss, and prevented reaction, which,
as woll us pain, was caused when the
injection was wmade too mapidly, or
0o much Buid thrown Into one spot.

Most of the injoctions were made in
the foot, some in the belly, and others
in the sides. Some effect wan pro-
dueed upon the patlent’s moral con.
dition, so that he partially abandoned his opposition to food.
Thus, during thirty nine days, he completely fasted duaring
pine, ate volantarlly during ten, and was supported by the
Injections during the other twenty. It was not possible to
welgh him, but his general appearance was not changed for
the worse, With some oceasionsl exeeptions, when the in.
Joctions were resumed, the patient gradually abandoned his
ronistance, and at lsst ate ju & patural way, the experiment
Jasting altogether about two months, The chloroform odor,

characteristio Of flltlng porsons, dlsappeared soon after the

Scientific dmevicin,

first injection,

Salt for Domostic Animnls,

Salt is not only a mild aperlent or deobstruent, but it oper-
ates, to some extent, as a tonle, It is a very great roctifior

of the scidity of the stomach when taken in proper quanti-
ties; and it not only renders very palatable food which would
be disagreeablo and insipid without it, but it keeps the func.
tions of the stomach In a henlthy state and often allevintes

IMPROVED HAND AND SLIDE LATHE.—Fig. 1.

the effects of debility and disease, The true way is to have
a tub of salt placed where cattle, horses, and sheep, can
have access to it at all times, whether they are in the pasture
or in the barnyard. Then, when the appetite calls for a lick
or two of salt, they can go and get it, at the very time it is
most needed, and when it will exert the most beneficial effect
on digestion or on any part of tho systom.

A good plan is to keep salt in a small tub or strong water-
tight pail, in the pasture during the pasturing season, and
in the yard during winter, Animals will not consume as
much when they are supplied with it in this way as they will
when they are salted once or twice only during a week. It
is slovenly and wasteful to throw salt on the ground for ani-
mals, and especially for sheep, as they will often waste half
as much as they consume,

For salting sheep, drive three or four high stakes around

IHPBOVBD KAND AND SLIDE LATK?..—F132

& pall, or small tub, leaving one side only, so that they oan
thrust thelr heads soparately into it, For eattle and horses,
encirele the tub with a lot of boulders as high as the top of
It, or drive a half dosen strong stakoes around it, lotting thom

oxtend above It & fow inches, Lo proteot It from belng pawoed
to fragments, If the tub is watertight, In onse It should rain
in It there will be nothing loat, as they will llek the walt
wator as readily an they will the salt; and should the water

ovaporate, the salt will remaln. When sheop or neat oattle

a fow minates, There Is no need to Interrupt It by taking the
objects out and brushing them. When the film of nickel Is
of sufliclent thickness, the objects are withdrawn from the
bath and dried with sawdust,

s coatof thin oll before they get wet,
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aro kept in pmm where there is much clover (trifolium
pratense), they usually have a great hankering after salt; and
if thoy can have access to 1t, they will go nnd lick, more or
less, sevoral times during the day; and they will consume
just enough to rectify the scidity of the stomach, and keop
them from bloating. Many a farmer has lost a fine animal,
in consequence of bloating, which one pound of salt would
have keptin good health.
High Speod Brake Trials,

In consequence of a statement
made by one of the principal of-
ficers of the Midland Railway Com-
pany, Eogland, with reference to
the collision at Kildwick, to the ef-
fect that the engine driver of the
mail train would have been able, with
the means at his disposal, if traveling
at the rate of 50 miles per hour, to
stop his train in 400 yards, certain
brake experiments were lately made
in the presence of Captain Tyler, on
the Derby, Castle Donnington, and
Trent line. There were four trials. In
the first of these experiments all avail
able means were used to stop the
train, namely, tender brake and one
guard's van brakeast rear of train ap.
plied, sand used, and engine reversed
and steam against it, with the Le Cha-
telier tap open. The gradient was
level ; the train, the total weight of
which was 102 tuns 7 cwt. 2 qr., was
running at the rate of 49°0 miles per
hour when the brake was applied,
The result was that 54 seconds were
occupied in stopping the train, which,
after the application of the brake, ran
a distance of 807 yards. In the se-
cond experiment all available means
were used except reversing the en-
gine; gradient 1 in 330 up and level,
speed 40 9 miles; time occupied, 60
seconds; distance run, 843 yards. In
the experiment all available means
were used, and when the engine was
reversed, the regulator was allowed to remain wide open all
the time; gradient, 1 and 220 down, speed, 52'5 miles; time
occupied, 55 seconds; distance run, 867 yards. In the final
experiment all available means were used. When reversing
the engine the steam was first shut off, then the lever pulled
into back gear, and thea steam was turned on sgain asin
first experiment; gradient, level ; speed, 52'5 miles; time, 50
seconds ; distance run, 787 yards. The weather was fair, and
the rails slightly greasy. Captain Tyler, in his report to the
Board of Trade, states that the engine driver of the mail
train, who at present awaits trial on a charge of manslaogh-
ter, could not bave acted 30 promptly as those who, on the
experimental train, listened for the word of command. He
adds that, instead of 400 yards, 800 yards should have been
stated as the distance in which, with the assistance of the
guard, he counld have stopped his train. From this it appears
that, at almost 50 miles an hour velo-
city, a wrain will run nearly half &
mile after the brakes are applied.

—_— e @ —————
Dotting Pons,

An ingenious little apparatus for
assisting in mechanical drawing, has
been patented by its inventor, E. O,
Richter, a watchmaker in Chemnits,
Saxony. In machine dmwing, pro-
jections, and the like, the drawiog of
dotted, half dotted, or stroke lines is
a mechanical task, the wearisomenoss
of which this apparatus is designed
to rellove. An upright plate, sliding
on the paper, has on its lower edge &
toothed wheel catching in a bent lever
whioh carrles the pen point. A spring
keops the pen close to the paper. The
wheel is kept in position by an ad.
Justablo plate. Wheols of various
patterns can be used for producing a
mixture of dots and strokes, the
longth and variations of which cor.
rospond to the Indentations on the
clroumforence of the wheal.

-
Nickellzation,

In Plazanet’s process s bath is used
of 8706 parts sulphate of nickel, 20
sulpliate of momonia, 17 cltrio acid,
and 1,450 of water, A bath much
used In France is formed of a solution
of 4 parts of nitrate of nickel In 4 of
Hguid ammonis, and 160 water In
which 60 parts of sulphate of soda have been dissolved
Unlog & moderate weak current the operation Is at an end in

e+ P+ — .
SuINaLE roofs can be wade doubly durable by giving them
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THE ANTELOPES.

Among the widely extended family of deer, the tribe of
the antelopes Is especially worthy of attention, The name
Is genorally congldered to be synonymous with grace and
beauty ; but the race is so varled by climate and locallty that
somo of its membors resemble the horse n size and the gost
In configuration, while othors are wild and antamable.  The
sable antslope, for instanes, has horns three feet long; it Iy
oxceedingly handsome, being quite black on the back and
sldes, and white on the belly, The gemsbok is a very florce
anlmal, deryivg oven the African llon to combat; and the
gou (ealled witdebeest by the Dateh settlers of the Cape of
Good Hope, its native place)

Sreientific Dwmerican,

the neck; snd when the anlmal s alarmed or oxcited, It stands
on end and forms a kind of raff, sometimes called the mane.
The hinds are smaller than the stags, and of & lighter color
and both sexes have canine teeth in the upper jaw,

O1d stags, during tho rutting season, In October and No.
vomber, are extremely viclous, and may be heard all over the
forost, ealling to each othor. When they meet they engage
In savage conflicts, sparring with their fore fest and butting
onch othor with thelr aotlors, like the American deer.

-

Wagner's Free Institute of Sclonceo,

Thix institation, situated st the corner of Montgomery

343

Interested in. At the first meeting, there were over & thou.-
sand {n the sudience, while many were unable to galn ad.
mittance,

. -
Keonomy In Use snd Manufucture,

How to nave in cost of manufacture Is thus suggested by
Jumen C, Baylis In o paper bofore the New Yoark Boclety of
Practieal Boglosoring :

" We are vory near the maximum of ecosomy as regards
the cost of power. We can bulld boilers that will evaporate
ton pounds of water for every pound of conl burned under
them ; and when It Is attempted to oconomize still farther, it

in found that the interest upon

has the appearance and gait
of & horso.  The Inrgest ante-
lope 18 the ail ghaw, which
much resembles an ox: and
closely allied to it in the beau-
tiful eland, which has been
domesticated at Moor Park,
Eogland, and is a vory hand-
some creature in the fields.
It fattens well, and is most
oxcollont beef. Thosmallest
antelope is the madoqua (anti-
lopex saltrara), the most di-
minutive of horned animals,
soarcely larger than a rabbit,

But for beaunty the gazelles
must be allowed to carry off
the palm. This genus varies
in different countries, those
of Egypt and Asia being well
known for their gentle dooili.
ty. Thuy sre the favorite do-
mestic animals among most
oriental nations, Their eyes
are mild and lustrous:
“brightly bold and beanti-
fully shy,"” as Byron well de.
seribes them. Our ilustra-
tion shows the brown lndisn
antelope, one of the tallest of
the genus, and remarkable
for its fleetness, Its legs are
finely formed and exceeding-
1y musecular, and the body has

the incroased cost of the boller
amounts to more than the value
of the conl saved. It is doubt
fal if any important improve-
ment is possible upon the Cor-
liss engine gear, or the Cornisle
cataract double-hesd valve.
Stearn jacketing has not yet, in
this country, received the at-
tention to which its Import-
ance entitles it; and with this,
and in clothing with felt and
other non.conducting sub-
stances, there is room for pro
fitable experiments. For the
next half century we must look
1o ecovomy In little things for
the cheapening of the cost of
manufactured products,
Among the attainable econo-
mies not generally carried to
their ultimate application, the
saving of fuel is the most pro-
minent, and it is one of the
most serious drawbacks to our
industrial prosperity. Weste
of fuel resultsmainly from bad
firing. Inan experiment made
with different men, each with
the same amount of fuel, the
best man ran the engine 58,000
revolutions, and the poorest
25,000 revolutions. A few
years ago, the best engine

no superfluous weight on it;

and it is very strong in the

lambar regions and the hind

logs. There is little doubt that many species of antelope
could be domesticated in this country. In summer they
would be sure to thrive, while a little care in winter would
protect them from the inclement weather, and the trouble
would be amply repaid by the beauty of the denizens of the
park and paddock.

THE SAMBUR.

The sambur or rusa deer (rusa Aristotelis), found in most
of the large jungles surrounding the hill ranges throughout
India, is considerably larger than the Scotch red deer, and
more powerfully built. A full grown stag averages from 14
to 15 bends at the shoulder, and his hind quarters are as
well shaped as those of a high caste arab, whereas the Scotch
red deer generally falls off low behind, and is more or less
cat-hammed. The head

THE BROWN INDIAN ANTELOPE,

svenue and 17ch streat, Philadelphia, was founded aud en-
dowed by Professor William Wuagner, formerly the confiden-
tinl msnager of Btephen Girard, and was Incorporated in
1856.

In the large lecture room of the Institute, there are deliv-
ered, nightly, free lectures vpon scientific subjects; while
at the monthly meetings, recently inaugurated, there are
presented exhaustive reports of progress in science and the
arts, besides practical exbibitions and explanations of recent
and meritorious novelties of interest, machinery in motion,
ete. The programme for the autumn course of lectures is
as follows: Mineralogy, Willlam H. Wahl, Ph, D; Physics,
Professor J, Child; Anatomy and Physiology, C. C. Vander-
beck, M.D.; Botany, Henry Leffman, M.D.; Philology, R.

Grimshaw, Ph.D.; Elocution and Oratory, Professor J. W.

driver in Grest Britain, and
who was always in request at
competitive trials, was a lad 13
years of age. This boy could run sn eogine longer with o
given amount of fuel thau any other engiseer in the country,
and the fact is suggestive. The nexe, after economy in the
cost of power, is the task of economizing skilled labor. An
importsnt plan is to employ unskilled labor to supplenient
skilled artisans. The proper careof tools isalways at'ended
with an important economy. In small establishments this
seldom receives due attention. Asa rule, a tool belongs to
whoever happens to have it. Consequently, no one is re-
sponsible forit. There is great waste of lubricating oll; and
above all, in our manufactories, time and material are wasted
for want of proper system. System should begin with the
building of the shop. If wecan bring ourselves to take care
of the small economies, the great ones will take care of

themselves."— Paper Trade Journal.

S —

is beautifully formed,
the forehead being broad
and massive, while the
line of the face is straight
and the muzzle very fine,
The eyes are very large
and beautiful, being
fringed with long black
eyelashes, and the sub.
orbital sinus—which is
very conspicaous — ex-
pands greatly when the
animal is excited. The
horns of the sambur vary
very much in their devel
opment, according to the
district in which they
are found, some being
long and slender, while
others are massive and
short. The horps are
rather upright, haviog
two short brow antlers
only, and at three years
old two points at the ex-
tremities of each beam,
a8 shown in the engrav-
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Utilizing Cobwebs,

Cobwebs have been ap.
plied to varions uses.
The delicate cross hairs
in the telescopes of sur-
veying instruments are
fine webs taken from spi-
ders of species that are
spozially selected for
their production of an ex-
cellent quality of this
material, The spider,
when caught, is made to
spin his thread by toss-
ing him from hand te
hand, in case he is indis.
posed to furnish the arti-
cle, The end is attached
o a piece of wire, which
is doubled into two par-
allel lengths, the distance
spart exceeding a little
the diameter of the in-
strament. As the spider
bangs and descends from
this, the web is wound
upon it by turning the
wire around. The coils

Ing, Bometimes the in-
nor and sometimes the
outer tine of the termin.
al fork will be found the lopger; and occssionally, but rarely,
three tines are seen at the sutmit of the beam. The horns
of & mature stag average 35 inches in longth from base to
tip, having & circumforence of 11 inches round the burr at
the base, and 8 inches at the thinnest part of the beam: but
some sntlers groatly exoeed these dimensions, The color
varles slightly, but is asually of very dark slate mingled
with gray, nearly black about the face and polnts, and u light
buff betwoon the haunches and underneath. 7The halr im-

THE SBAMBUR AT BAY.

Shoemaker, and others. Tho monthly meetings are in churgo
of Dr, Wahbl and Professor Grimshaw, At tho initiatory
mooting, there were presented to the public, for the first
time in Philadelphia, the Brayton ready motor, the National
Timber Preserving Company’s new process (shown ona huge
log), and some dozen other Intoresting novelties. Dras, Wahl
and Grimshaw are deslrons of hoearing from inventors, pro-
dugors, and manufacturers throughout the country, 'who are
thus olfored an excellont opportunity of bringing bafore a

mediatelynext to the jaw is longer than on any other part of

large and practical audienco whatever novelty they may be

aro then gummed to the

wire and kept for uso as
required  About 8 century ago, Boa of Languedoe sue-
ceoded in making o pair of gloves and & pair of stockings
from the throad of the spider, They were very strong, and
of a beautiful gray color. Other attempts of the same kind
have been mado; but Réaumur has stated that the web of
the spider was not equal to that of the silkworm, either in
strongth or luster, The cocoons of the latter weigh from
threo to four grains, so that 2,804 worms produce & pound of
sill; but the bags of the spider, when oleaned, do not welgh,

above the third part of a grain.—Appletons’ Cyclopadia,




A NEW OHROMATROPE,

C—
WY PRBSUIENT AENKY MORTON, FIL D, STHVENK INSTITUTE OF
TRORNOLOG Y, MOBOKRN, N, 4
S —

Thers are & number of phenomenn, rolated more or loss
1o thint lusteated by the soven.colorod rotating card known
a8 Nowton's disk (phenomoens, in other words, involving the
composition of colors and persistence of vision) which it
would be desirable to {llustrate by means of a transparent
apparstus and a magic lantern, rathor than by an opaque
disk of Iargo size viewed directly. In fact, for twenty years
or more, Duboscq has been makiog weveral chromatropos of
this eharacter. One of these consisted of a Newton's disk
made of sectors of colored gelatin, mounted between two
thin disks of glass, which were rotated by a small central
pulley, over which passed  barrel moved by a large driving
wheel. Another consisted of two disks so painted as to pro:
duce by their opposite motion the appearance of undulatory
movements in certain spots of light. These were driven by
a cord carried continuously round the driving pulley and
both the device disks. This chromatrope, when rapldly
moved, doveloped by persistence of vision a figure of lumi-
nous chainwork, in & way which illustrated the phenome:
non of persistence of vision very satisfactorily. Another of
these chromatropes illustrated Faraday's observation of the
toothed wheels rotating in opposite directions. While all of
these were good of their kind, there yot remained something
to be desired, as regards rapidity of rotation, solidity of ma
chinery, and clearness of vision.

Wishing to employ many of these and other illustrations
at & lecture on color which 1 delivered at the Academy of
Music in Philadelphia, I applied to Mr. George Wale, of the
firm of George Wale & Co., instrament makers to this insti-
tution, and he made for me the instrument which I have
found very ndmirable in in its effectivencss and durability,
and will now describe

Fig. 1 shows the arrangement of parts, with an addition
to be presently described.

The large wheel, A, is made of Lrass, with a rectangular
groove on its periphery, into which is sprung a flat ring of
thick sheet rubber. This gears by friction into the smaller
partof the pulley, D, and this gives to it a high velocity.
Cis ahandle and H the axis, clamped in a slot in the frame
so that it can be brought nearer to D to increase the driving
friction.

The chromatrope disk rests on the larger part of this same
pulley, and alsoon the other two pulleys, D and N. It is
thus readily driven at a high speed by its edge, the grooves
of the pulleys in which it rests being covered with thin
sheet rubber.

The entire field of the chromatrope is thus clear and un-
obstractad by any belt, pulley, or the like. In order read-
ily to change the design disk of the chromatrope, the pul-
ley, N, is held by a spring and can thus be pushed back so
as to release one disk and admit another.

The design disks used in this apparatus may be multiplied
ndefinitely, but those at present supplied are the following:

Fig. 2
()
. s
% 2 3 &

1. Newton's color disk. This consists of seven sectors,
red, orange, yellow, green, blue, indigo, and violet respec.
tively. Thisand the other color disks are made of pieces of
stained glass, cemented with Canads balsam to a disk of
plate glass, and 5o admirably fitted that the effect on the
screen, even, 18 of ths most perfect finish. Their richness,
regularity, and accuracy of color surpass anything which
has ever been produced by painting.

2. Disk illustrating Young’s theory. Six sectors of red,
green, and violet are here arranged, and when rotated they
produce white,

3. Disk illustrating Young’s theory, Professor Rood's
design, showing that green and violet produce blue. This
consists of various partial sectors, arranged as shown in the
accompanying engraving, Fig, 2, third circle. Here we have
& pumber of sectors, of which the large are colored green
and the smaller violet, The shaded portions are black.
When such a disk is rapidly rotated, we have on the outside a
ring of green,so faras to the portion whers the violet sec-
tors begin; then we bave & ring where both green and violot
occupy the field in succession, and thus by persistence of
vision blend and give thelr resultant impression; Iastly,
where the green sectors end, we have a circle of simplo vio-
let. In the case of this disk, the combined color obtained
by the union of the green and vialet iy a light sky blue.

4. Disk Illustrating Young's theory, Professor Wood's de-
sign, showing that red and green produce yellow. This Is
arranged on exsetly the same principle as the previous ons,
except that the smaller partial sectors are made of red glass
in place of violet,

Scientific dmevican,

5. Disk (ustrating the fallacy of Browster's theory, Pro
fessor Rood's design, showing that hlue and yellow do not
produce green.  Seo Fig. 2, fourth circle,

This rosembles the foregolng, excopt thiat the elght sectors
aro entlre, and conslat altornately of blue and yellow glass,
and when rotated produce white light,

6. Disk usteating porsistoncs of vision, being the present
writer's deslgn of the chameleon top

This Is shown In position In Fig. 1. The disk, E, Is of
hard rubber, with an opening econntrioally placed, over
which is supported, botween threo small pulleys, L, the glaes
devieo disk, B R

If, while this disk ‘s rapidly rotating, the finger is made to
touch Jightly the little wheels at & single point of their rev-
olution, it will canse thom to move alightly so as to rolate
the devieo disk, R B W, very gradually.  This is placed, as
wo have soen, eccontrically to the large disk; and having on
it tho trregular design shown in Fig, 8, in which R ix red
glass, B blue, and W white or transparent, it will, by the
slow rotation described, have one color after another abifued
into tho conter of rotation of the large disk, and alsn the
combination of colors in circles outside of the center will be
changed. Thus: Suppose, in the first case, that the position

Fig. ™. Fig. 4.

of the disks is iondicated by Fig, 3, tho largest dotted
circle representing the large disk, and W, B, and R being
the white, blue, and red parts of the device disk. In this
case the white occupies the center of the large disk, and
thus the rotation of this leaves the portion included in the
small central circle always white, Outside of this, how-
ever, it is evident that, in the ring between this smallest
circle and the next o.e, white, red, and blue will be earried
in succession by the rotation of the large disk over the field,
and thus, by persistence of vision, a blending of these three
will ocoupy this ring-shaped space. Moreover, since the
proportion of the colors will vary concentrically, this will
not be a flat, but a shaded ring. Thus, just beyond the
smallest circle white will predominate, while just inside the
nextcircle there will hardly be any white,

Again, between this second circle and the outermost, there
will be a similarly gradaated ring, red and blue with no
white,

Now suppose the small disk to rotate so as to shift the red
portion intothe center of the large disk, as shown in Fig. 4.
Here evidently, when the large disk rotates rapidly, weshall
have, by persistence of vision, a red center within the small
circle; between this and the next circle & ring of combined
red and blue; then a narrow ring of red, blue, and white;
then a broad gradusted ring of blue and white.

The shifting of the center is of course accomplished grad-
ually, and thus the figure on the screen passes imperceptibly
from change to change in countless variety, and with a
beauty of effect that hardly admits of description. The pro-
minent idea suggested to most is that of an ever-opening and
changing morning“glory, or of a fountain of light and color,
from whose center wells out a succession of colored waves,
chasing each other outwards until they are lost on the margin
of the basin.

At the suggestion of Professor C. A. Young, of Dartmouth
College, a further development was given to this chroma-
trope. The pulley wheel, D, in place of having one groove
to drive the glass disk, was made a little broader and fur.
nished with two grooves. The outer one was cut a little
deeper than the other, 5o that it would act as & wheel of less
radius and communicate a slightly lower velocity to the
glass disk it drove. The other pulleys, 1) and H, were each
made of two independent wheels,

Two disks, being placed in this arrangement, would there-
fore rotate in the samedirection with high but slightly un-
equal velocities, £o that one would, as it were, travel slowly
over the other. The inner one of these disks was painted
with a design, and the outer made part black and part white
(thatis, clear). The clear part,exposing in succession different
parts of the design, produced corresponding changes in the
persistence-of-vision figuro developed. The simplicity of the
means by which this result was obtained is & very admirable
characteristic of the plan.

Other designs have been made by Professor MacCord, of
the Stevens Institute, for driving disks in opposite directions,
and indeed this fundamental idea of Mr. Wale, of driving the
device disks directly by friction on theiredges, seemsto open
the way for quite a number of developments of this pioce of
Apparatus,

Cleansing Goods by Naphtha.

Naphtha s being used as a cloansing agent for furniture,
carpets, clothing, eto., at an establishment recently opened
in this city, The process conslsts simply in placing the arti.
cle to be cleaned in a bath of the hydro.carbon and there
leaving it for a couple of hours. Huge vats are used, capable
of holding several barrels of naphitha at & time; and in these,
wots of furniture or rolls of carpet are secured o as to bo en-
tirely submerged in the liquid. No preparation of the goods

I8 noconsnry, and the naphtha seems to exorcise no deleterl-
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o offect upon varnish or gilding, upon glued jolnts, or upon
the finest silk or satin fabries.  Dirt and grense are entirely
eradieatod, the Iatter sinking to the bottom of the yats, from
whicl it Is from time to time removed in the shape of a thick
yellowlsl mass. Moths are of course totally destroyed,

Several fine sets of furniture were shown us, whick Lad
boon treated by the naphitha process. They appesred like
now 8o far s the fabries were concerned, and thers was
po discernible smell of the fluid. The process is patent-
ed. The principal item of expense is the evaporation of (he
paphtha; but this being allowed for, the cost of cleansing is
somowhat less than that incurred in the ordinary msthod
followed by the clothes.scouring establishments, It mey be
added that naphtha does not act upon linen or cotton, and is
practically available only upon animal fibers.

A NEW INDUCTION COIL.

Mr. O, . Brush, M. E., communicates 1w the Kngincerin
and Mining Jonrnal a description of & novel induction coil de
signed by him, an engraving of which, in section, we give here
with. The three eighths inch iron rod, A, is secured by »
collar and nut in the base, B, and serves as a support for the
core, C, which is composed of about 1,200 iron wires (No, 20
gage) made perfectly straight and carefully annealed. This
core {8 covered by four Inyers of paper saturated with paraf.
fin, then ope layer of the primsry wire, D, which is of cop.
per one eleventh inch in dinmeter and 90 feet inleogth, then
six lnyers of paper, and, finally, the second Jayer of wite.
The lattor is not covered but is wound with a narrow strip
of paper between the consecutive turns, the object of this
being to economize space. A hard rubber tube, E, incloses the
primary wire, and is 12 inches long,24 inches in internal dinm-
eter, and } inch thick, It is held by the pieces of wood, F,
which nlso support the core. The secondary wire is 40,000
feet In length, is wound in eight sections, 1, 2, 3, 4, etc , and
coversg 8 inches of the tube, as shown. Sections 1 and 8 con.
tain 35 layers of wire each; sections 7 and 2, 55 layers each,
and sections 3, 4, 5, and 6, 67 layers each. This arrangement
places most wire around the middle portion of the core, where
its inductive force is greatest. The consecutive layers of
wire in ench section are insulated from each other by ten
thicknesses of unsized paper saturated with melted wax;
and the consecutive turns of wire in each layer are insuls-
ted from each other by beiog wound with a space of one
two-hundredtbs of an inch between them. The wedge shaped
space botw: en the sections is filled with paraffin, which in-
sulates them, and the exterior of the ections is also covered
with the same material, until the shape of the apparatus
becomes as shown. The secondary wire begins with section
1, and forms the outside lsyer first; thence it pusses from
layer to lnyer until the innermost one is reached, thers it
crosses over to section 2, where sections 1 and 2 touch each
other, and forms the innermost layer of section 2, thence
from layer to layer until the outside one is reached ; thence it
passes to section 3. forming the outside Iayer first, and thus
it proceeds until it ends in the outside layer of section 8.

The advantages of this arrangement, as regards economy
of space, is obvious. No insulating material being required
between the sections, where the wire passes from one to the
other, none Is used. But as the quantity of wire, and conse-
quently the tension of the induced electricity, increases di-
rectly as the distance from this point toward the opposite
edges of any two contiguous sections, so the thickness of
paraffin increases until finally it is thickest of all where in-
sulation is most needed. A space of one eighth of an inch
between the ipnermost layer of the seotions and the tube,
D, is filled with melted paraflin, which, together with the
rubber tube itself, forms the insulation between the primary
and secondary wires,

The object in using the secondary wire bare is economy of
space. It isa matter of the greatest importance that the
whole of the secondary wire be placed as near as possible to
the magnetic core, E, as the inductive force of the latter va-
ries inversely as the square of the distance from its axis. The
same amount of silk covered wire would occupy st least
double the space, and would, consequently, average a much
greater distance from the core.

The condenser used with this coil consists of two hundred

and forty sheets of tinfoll, five by ten inches, arranged in the
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usual manner, and soparated by single sheots of varnished
paper. The break piece is Foueault's nutomatio, in which
‘the rapture of the eurrent ocours at the surface of mercury
covered by a layer of absolute sleohol. It is operated by n
separate clectro.magnot, which, however, is in connection
with the primary wire of the coll. The instrument is pro.
vided with a communicator by which the primary current is
sturted, stopped, or reversed at pleasure.

The performance of this coil in quite oxtraordinary for an
Instrument of such small size. When operated with two
cells of Bunsen's battory, it gives sparks threo and a lLalf
inches in length ; and with one large cell of the (irenet bat-
tery, thres inch sparks are obtained. The sparks are very
dense, and are attendod with numerous and brilliant ramifi-

DECISIONS OF THE COURTS.

United Statos Clrcult Conrt,===Eastorn District of
Michigan,

PATENT HOTRL RROINTRR, —ONARLES L. MAWES 05, WILLIAN W, ANTIsoRL’
[In equity.—Bofore Longyear, J.~Fobruary, 1¥5, |

in 10 dafeat  patent on the ground of want of novelty, th
..?3'-'..« previous knowledgo must bo such as to establiah -‘i.e"r‘:.‘fi
<l %uuuuwnu. and boyond a reasonable doubt.
Proofs are oon,g.ld otory, mere preponderance s not sufliclent
w n who allegasdon, © preponderanceo (n such cnse must be such as
to.ruou all reasonable doubt, * * «
'0 doubt in such a case s to solve the q‘ g tlon o tho negative. Lutters
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at o.?m for s new aund useful Hotel K Y, ' .
l’."‘ﬁw-. !r_ﬂll. O A eRiater, granted to Charles
S
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the registering

wod that the complatnant perfected hix {nvention and put
it Into use as um)& 866, and 1t was t
y R E. uhles. O that date the proofs

of the use, The case Is left to stand exclusively upon the
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andum or wri whatever, Ishall recur m?ﬁﬂ pecullar aapect of the case

part
where and the persons by whom sach prior usosnd previous
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boen “"vﬂl“be en up In the onigr in woich they were nlrem in the
1 use In the Exchange Hotel at Sturgls, in the State of Mic
m . : higan,
f?‘uwn. with five others, testify to the use of an advertising ter in
the hotel named prior (0 May, 1866, nnnel{. in 1564 and 180, and nine wit-
mmnﬁw the coutrury. Thnt registers of somo kind wore used in
thut hotel during the years 1564 and 1863, and that -d\'cﬂllluﬁ registers were
in It after " tho testimony on both sides 1s entirely ugreed. The
whether the registers used In 1864 and 1565 were sovertising
Or, what Is the same thing, whether the conceded use of advertis-
rogisters cotumenced (n that hotel before May, A
AN 10 this question, the testimony 1s in direct and irreconcilable conflict.
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The Was Tken at a distance of time of from elght to lengun.
The witnessos on sidles testify from mem alone, unalded by any
liatever of the fact ltsel

um or un‘g w or of concarrent facts,
0Ly of memory 48 1o autos, under su

The unc clrcumatances, 15 well
understood ; and where, as’in this case, tho ovent in Question was one not
cal 10 Bx [tsolf In the memory of the persons called to tostify, except

0ton, on account of any interest It was to them, and those persons
ARl masns of Knowl sdie; Ao of equa) lredlbll!t)". and apparently of
sound » and they posiuy m.n—‘,- ba in
tho present, that prior use i not made out In clear and satls-
manner 1sito, 48 wo have seen, in such cases,*
moén nﬂl:hun House,st Tecumseh, in the State of Michi-
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the hotel; and he testifies positively that
& describes what he says was the only book
ledge, and that was pot an sdvertising ter,
y understood He descrides It as
f guests were entered by the clerk and a
the hotel, other four of compialn-
orth both as to the fact that no advertis-
be time mentioned by Spaford andas to

perhaps nothiog more need be sald than
case §s such that there (s such o want of clear and satisfactory proof
use and, Lo say the least, that it is Involved in so much doubt that,

fald down, It must be beld that the allegation of prior use af

The s showed that the hotel buil in question was consumed by
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ac time specified therefore actorfly accou -

";m use (o the ey House, at Dexter, in State of Michigan, by
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presented to have beeo destroyed with the hotel, So that here,as ip both the
ing Instances, the case 1s left to stand exclusively upon the recollec-
ns 0f witnesses s4 to both the fact and the dates, and In this lustance at

ten and eleven years distance of time, »
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of tmo covered by defendant’s testimony, for the witnesses ou both sfdes
aro all avreed thal thore was; neither in It as to xomo of (ho plaoes, as at
Bturgis and Dexter, that thero was or wis not an advertislog rogister used ot

%016 time by the person named ina hotel kglpt Dy bim, for as Lo this the wit-
are also all agreed that there was, ‘The confliet Is slmply as to the

1on or kind of registerso {p use ut such prior periods of tfme, and, in
Lo Bru and Dexter, as to the thme when they saw an adve: ‘:‘!
v 10 use there In & hotel kept by the 'penon- named.—whother (n 1567
or 1rom one to three yoars eariler, One sof of wilnessea testify in the one
oMo Lhat the ter s0 used was un advertising registor, and (n the other
oqr WAL It was at the earlior dato the sdvortising rogistor was used ; nod the
ather sot describes the former as o plaln register, and that the latter was
uwed date.  Kach sot tostify u‘ wn airmative equully with thoe
hian any advantago oxor tho other under the rale Inid down

'hoI: ogmm'orvlnn.ll rosulis that there must he » decren for the
plaluant sceording Lo the prayer of bis biil,

I, o, Allen, '.’w.’,hybr. and £, O, Walker, for complaloant,
Moore wod ‘Grimin, for defendant, |

NEW AGRICULTURAL INVENTIONS,

IMPROVED VFLOW.

Tryin Froeman, Corpus Christl, Toxas~This invention relutes to
& sbovel or subsoll plow, and consists of o hook rod attached
thoroto, and a lever haviog a pawl that works in a boam raok.
This mode of fastening & subsoller or ghovel to a skeleton frame Is
found in practice to bo very convenient, and a great labor-saving
devion,

IMPROVED IARROW,

Willlam Frank, Mound Btation, l—This invention rolates to
portain fmprovements in harrows, and it consists in three equilate-
) triangulay frames, constituting s seotional barrow In which the
parts aro capable of uso either singly or colleotively, and with
¢Jther angle for the front. The lnvendon also conslsts In the peou-
Jar construction of the draft sttachnent and the means for coup-
Ing tho scotions toguther.

Scientific Dwmerican,

IMPFROYVYED CORN HUSKVR,
Wiliam Allen Diok, Cloves, Ohfo,~This (s n kind of pod augors
shupod tool, with n polnted top n Hettlo (n advance of the outting
Hp srrunged on a horlzontul revolying nxle, in combipntion with »
sliding table to feod the corn ears up to the tool. The objoet I8 to
removo the shuoks without the loss attending the old methods, and
to leave thom propared for use without the stubs,

.
NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED CIGAR BOX.

Charles S, Brown, Baltimore, Md.—~The object of this Invention
Is to provide a clgur box better adapted to preserve the clgars from
dampness, and 0 constructed as to allow the quality aod brand of
the cigars to bo | oted without opening the box or breaking the
revenue stamp, It consists in a tight sheet metal box, baving Its
ond walls slightly elovated snd formed Into beads, in comblpation
with a glass cover contalned Into a sultablo frame, which, when
the box is to bo shut, closes In between the sald beads, which clasp
and firmly seoure the cover so as to render any other form of
fastening vinneoossnry,

IMPROVED OPERA CHAIN,

Irn Chase, Now York, nnd George M. Ball, Green Pointy N, Y.~
The now fouturo In this dovice conslsts in telescoplo braces nttuched
to the lower part of the support und to the edge or the seat. Those
fold back out of the way when the seat is turned up, and at the
samo timo form a strong and durable support.

IMI'ROVED HUNTING JACKET,
Henry L. Dalgre, Alexandiia, La.—~This cont contulns the requl-
sitos for bunting, disteibuted In & neat and convenlent r

IMPROVED NUT FANTENING,

Robert C, Watson, Maysavillo, Ohlo,~An oye stud Ia formed on
onoh end of one of the tsh bars, to recelve one end of o looking
plate, Sald plate has holes to Nt over the nuts, and Its other end Is
connected at the middle of the Jolnt, where It meots another similar
plate fastened to the other ond of the fish plate. The two plates are

fustened on the stud by a split koy, »o that they ean be resdily put
on und taken off,

IMPROVED WINDMILL
John Cook, Harlem, Ohjo.~1n this the crank-shaft boarlog Is con-
nected to the horizontal beam which supports the mactine in & sim-
plo and eflicient way by means of stirrups or yokes, Another new
feature is a Joint In the besm for the tail vane to swing sround out
of the wind when it blows too strong, In combination with a welghted
lover for keeping the yane in the wind,

NEW HOUSEHOLD ARTICLES,

IMPROVED FLUTING TRON,

W. F. Fisher und A. C. Brown, Dremond, Tex.—~The invention
©onsists in a hollow smoothing und glossing iron, in which a fluting
Iron is Inserted, the Intter being also hollow to adapt It to recelye a
heating block, #o that the soveral parts may be, 80 to speak, nestod,
thus cconomizing space, matorinl, and the cost of manufacture, and
ocombining severnl Implements in one,

IMPROVED CARRIAGE CURTAIN FIXIURE
Daniel K. Knight and John M. Ripple, Waynesborough, Pa.—This
Invention relates to certain improvements upon the carriagoe curtain
fixture for which letters patent No. 106,114 were granted July 27, 1875

over the body. In the skirts are game pockets, having side gus-
sots and bottom nettings. Within the game pockets are separato
pockets of smaller size for the empty shells. The game pockets
bave covering flaps, which may be thrown up and attacked to but-
tons for exhibiting the result of tho day's sport.

IMPROVED EGG CARRIER.

Wendelin Wels, St. Paul, Minn.—This Inveator proposes to
cheapen and simplify ogg-carrying devices by doing away with the
hioged covers or sheots which separate the horizontal trays acd
providing the lateral partition strips of the egg cells with broad
bottom and narrow top extension pieces that serve to support the
oggs in an equally secure manner.

o

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON WHEEL SCRAVER.

Norton Sage, Pekin, IlL—In order to keep the tires of wagon
wheels free from sticky mud, in this invention there is provided a
bent fron bar nttached to the rear axle, and haviog at its outer end
U-shaped gornpors, which necommodate themselves to the rim of
the wheel, no matter in what position the latter may be.

IMPROVED SCROLL-SAWING MACHINE.

Jerome H. Plummer, Brooklyn, N. Y.—The new features in this
machine are n reciprocatiog saw frame (attached to a table exten~
glon) nnd slotted nrms above and below,which gerve asguides for the
frume. The extension bas a curved arm, which supports a shelf
for holding tools. The machine In general is compactly built and
well adapted for foot power.

IMPROVED 'CHILDREN'S CARRIAGE,
Erpst Krueger, New York city.—This relates 1o a novel and In-
genlous construction of the body, which has a tlexible bottom
stretohed by Iazy tongs frames. The axles are similarly extensible,
and the whole 1s adapted to be folded In its longitudinal axis so as
to be conveniently packed for storage, ete.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

MACHINE FOR PACKING TOBACCO IN BOXES,

James B. Farrar, Cary, N. C.—~This invention relates to an im-
proved machine for filling and packiog bags or packages of smoking
tobacco. It consists In an intermittently revolviog belt provided
with seats in which the bag holders are placed, containing the bags
and the bag shapes. Asthe beit revolves, tho flared ends of the
bag shapes pass beneath an automatic and adjustable feeding appa-
ratus, which delivers into the bags a requisite amount of the to-
baceo. The bag holders and bag shapes then puss in thelr seats in
the belt from the rotation of the latter beneath two vertically
moving plungers, one of which settles the tobacco In one bag shape,
while the other packs the toba in the precediog bag. At the
same time that the packing plunger desoends, two lftors automati-
cally rise and withdraw the bag shapes, leaving the filled bags and
bug holders to bo remoyed, and tho Intter propared for fnsertion at
the other end of the belt.

IMPROVED CAR COUFLING,
John H. Johoson, Brooklyn, Mich.—~The now foature in this is a
fulerumed side lover attached to  vertically swinglog drawhead,
which last may boe sot and worked at any hight for couplivg. There
are also devices to provent the escupo or dotaching of the loks,

IMPROVED LEVER FOWEN,

Henry (- Bell, Eding, Mo.—A vibrating lover Is provided with
notohes or sockots, adapted for recolving the Hoks or ohalns which
puss uround the object 1o be raised. ‘The lover Is suspended and
vibrated on a centinl pivot, 5o that tho holstiog chalos aro alternate-
Iy slackened and subjected (o strain, cach ohain bolog shortened
when sluck, Tho operntion of ulterunto slaoking und steniniog Is
vontinued until the shortening of the ohuin hins ralsed the objeot to
the deslred hight. This application of power Is utilizable ln s large
pumber of ways,

IMPROVED DEVICE YOR CHANGING SPEKD,

Joseph W, Mead, Dupont, Ind,—TInstead of the cone pulleys and
bolts now in use, 0 confcally faoed digk 18 proposed, looated on tho
drlying shnft that transmits the power by conleal friotion whoels to
w similar confonlly fuood disk of tho sbaft to be deiven, The shaft
of tho friotion whoels are hung to boxes of nsliding nod spring noted
framo, and the wheols are adjusted by sultable lever mechanism.

IMPROVED BEWING MAUIINE,

Josinh Glines nnd Nool W, Stilos, Postsville, Tows~The novelty
horo 15 # ghuttlo carclor mounted on o paie of oranks, nod oparatod
by n orsnk on the delviog shaft ln suoh o manner thiat tho shuttle
travols in o true olrole without rovolviog on Its own axis, and thus
doos not twist the thread. This Invention s one of consldermble
Importancy to sewing machine manufacturers, and we would espo-
elally commend It to thelr attention. The effect of swinging the
oarrlor in a olroular orbit, without rovolving ity not morely nvolds
twisting the throad, but also saves friotion and provents nolso,
Tho mechanionl duylee used I8 nt onco ingenfous nod offeotive.

IMPROVED TOBACCO-OUTTING MACIHINE,

Augustus A, Hagoo, New York oity.—For outting tobacco ln &
rapld and cusy manner, this inventor suggests & how machine hav-
ing n outting koife, to which a dlugonal shear out Is Imparted by »
d slide hanism,

Ry

and it (ats in the improved construction of the rol), the method of
attaching the curtain thereto, a stop device for adjusting and regu-
lating the bight of the curtalo, and the means for fustening the sides
of the curtain.

IMPROVED LANTERN,

Patrick J. Clark and Joseph Kintz, West Meridon, Conn.—A yoke
nctached to & metal cap above the globe bolds the latter to the lan-
tern, while allowing ssid giobe to rise und fall. There are new de-
vices for concentrating the air on the fame, azd for the ready ad-
mission and securing of the burner. The invention is quite simple
and easily constructed.

IMPROVED PAN.

John C. Milligan, South Orange, N. J., assignor to Lalance & Gros-
Jean Manufacturing Co., New York clty.—The object here is to ena-
ble pans to bo made of thinner and lghter motal than Is ordinarily
the case, without detaching from the wearing quality, and also to
Increase the capacity of the utensil. The middle porticn of the bot-
tom has a downward deflection, and, on the part outside of this, legs
or studs are nttached.

IMPBROVED FOLDING CRADLE
John Welch and Jobhn Jefferys, New York city.—The bottom of
the cradle is hinged to one sfide o us to turn up. The ends ure each
made (o two parts hinged together, and are also hinged to the sides.
The rockers are pivoted at one end, and secured at the other by
movable pins, With this construction the cradle may be folded so
a8 to require but little space, and be compact {n form.

IMPROVED CURTAIN FIXTURE,

Rudolph J, Pospisil, Chicago, 11l.—This is a curtain roller turning
In spring brackets, bearing on {ts ends, and haviog conds wound in
opposite directions around each end, to rafse and lower the rollers.
The cords are guided in front hooks of the brackets. An filustrated
descripuon will be found on page 3¢ of the present volume of the
SCIESTIFIC AMERICAN.

IMPVROVED STOVE.

Robert S. Bostwick, Jackson, Mich.—The air passes upward be-
tween the fire pots, from side channels into an air chamber, and
then mixes with the smoke and fice gases from one fire pot. The
sheet of air that is thus supplied to the top of the fire produces the
more thorough combustion of the fuel and a higher degree of heat.
The unconsumed smoke and guses of bustion are ducted by
sultable passages downward to pass between cap and Sre pot, and
then in upward direction to the chimney.

IMPROVED FOLDING CHAIR,

James H. Bean and Richard W, Dox, Pulaski, N, Y.—Ino this chalr
the seat, which is pivoted to the back part, and the hind legs slide
between the front legs for folding. The hind legs rest by project-
Ing side lugs on the front legy, when the =eat ks thrown in position
for use. This Is a simple and strong article, easily packed and well
suited for camp use.

IMPROVED CURTAIN FIXTURE.

George C, Mathors, Loulsville, Ky.~This invention is an improve-
ment upon thut for which a patent was granted to the samo inven-
tor Fobruary 16, 1875. The improvement consists chiefly in armang-
Ing on the same axis both the friction pulleys over which the cord
passes, and 1 locating them above the grooved pulley which s at.
tached to the end of the curtain roller. The result i3 an economy
in the construction of the fixture, and the cord Is brought nearer
the wall or window casing, thus rendering (ts operation easier, and
the appearmnoeo of the fixture moro attractive as a whole.

NEW BOOKS AND PUBLICATIONS.

AVPLETON'S AMERICAN CYCLOPRDIA, Vor. XIIL, “ Palestine' to
“ Paintiog.” In Sixteen Volumes, $35 cach. New York oity @
D, Appleton & Co., Broadway.

The thirteenth volume of the revised edition of this work has lately boen
Ienned, 1t opens with an excellont golored map of the Holy Laond, which
necompanies an article fn which due referonce ts made to the latest explors.
tlons and archwologleal discover(es In that Interesting portion of the globe,
The article on ** Plants'* s very full, and ts coploasly Hinstrted with excel.
leat ongravings and a chart showing the disteibution of plant life over the
world, Among other notable articles wro those on ** Paper,** ** Parls,**
COSE, Paal, 't Y Patagonts,tt C Persia’t (with map), ** Phonography’' (sn
pxoellont exposition of the selonce), ** Fhosphorus,'* ** Palitical Econ.
omy ' (hy that eminent weiter, Henry Caroy Balrd, of Philadelphia), and
S Patent Law,'' the last article being by Hon, E. T, Drone. The volume

Is fully up to the high dard of s pred ..

Invontions Patented In England by Amerlcans,

(Compilod trom tho Commisfoners of Matenta® Journal.)
From October 19 to Oetober 43, 1878, nclusive,

An Conpnmssinn Exaonne, xro.~K, Cope o al,, Hamilton, O,
Awniriorat Fone. T, B, N, Mel'herson, Washiogton, DO,
Arvacurxo Borroxs, xre.—D, Heston, Providenos, |, I,
PaLe Tow, T, H, Marphy, New Orleans, La,

Brokes, =W, T, Beaser, Contralis, Wis,

Gurrixe Ovy Tante.—J, Horta, Now York otty,

Diasonn Hotoen, I, W, Brangh, St. Louls, Mo,

CWINDING MACKINENY, B70.~J. W, Wake, Jervey Clly, N, J.
LEAD Tuar, ~F. N. Du Bols, New York el\y,

PRINTING INKING Areamatos.—A, Oamphell, Prookiyn, N, ¥,
MAISING AND DRLIVERING GRaix, ¥v0, W, I Brown, New York elty,
REFRIoRuATON, 810, ~L, O, Cattell, Clevaland, Ohlo,

Warun Merwn. D, W, O, Taylor of ul,, Brookiys, N, ¥,

-
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#1355, Baldwin Folnter, § rolls, good as new. Price $157.
Splitter, with ratchet-feed. Price $80, Toring
for cutting ont knots. Price 835,  Nlesching
and Fan, 18 In, Price £5. Now Steam Dryer

contalning over €0 foet ¥ In. pipe, copper-

Or, 1 all the above are wanted by one person, will put In
the seven machines for §740 oush, If destrod, will sell
the hangers, puileys, and shafting used to drive same, st
§)0. perib, There are two lines shafting, ono N In,
dismoter, 46 feet long, and one 1¥ In, diamoter, 25 feot
ong, This machinery (s all in good order, ready to start
up, and will turn out W to 20 bushels pogs per day, and
with a fow slight additions, costing but 11Etle, the capa-
elty could be douhled, For further partioulars, sddross
%, O, Forsalth & Co., Manchester, N, Il

A Dargnin—Jackson (Mich,) Ag’l Wks for Sale.

Wanted—The best Power Matehing Machine in
the market. Send pacity of machines to
Melenay Bro's, Nashua, N. {1,

= old—Inventive mind wants to work in
wachise shop. A, G. ., Lock Box 8, Lawrence, Kan.

Cutler's Pooket Tnhaler, patented through the
Selentific American Agency, has had a more extensive
wale, foa given time, than any medical Instrument ever
Invented. Read advertisemont in this paper, and send
tor a clreular,

Lumbermoen say, aftor using R. Hoo & Co.'s
Ohisel tooth saws many months, that thoy would not ae-
cept & volid tooth saw, with filos and toolx to keep It In
order, If given free. They will run no other saw,

Wanted—A business man with $10 to $50,000, to
mazufacture the best gothic chatrs, secured by patent,
Manufsctory and hinery now in op fon; or I will
scllpart or all of the patent. F. W, Krause, 72 West
‘Washington St., Chicago, IlI.

1 Horse Engines $60, 2 horse $100, without boil-
ers, at T. B, Jeffery's, &8 Canal St., Chicago, 11,

The American Standard of Bolts and Nuts (Chart)
Price $1. Address E. Lyman, C.E., New Haven, Conn.

The London M'fg Co, 243 Grand St,g,r_ue

Scientific

Ocn Ml«hﬁ &o., on hand and
—aum,%am. Uhester St., Phil-
sdelphia, Pa, (List tree.) Light manufacturing sollcited

Amerioan Motaline Co., 81 Warren 8t., N.Y. City,
Gonwine Conocord Axles— Brown, Fishorvilie,N.H,
For Solid Whoeels and Machinory, sond to
the Unlon Stone Co., Boston, Masa,, for elrealar,
Faught's Patent Round Bruided Bolting—Th
Dot Whing out—Manutaoturod only by O, W. Ay, 14
North & St,, Philsdelphia, P, Send for Clreular,
Dinmond Tools—J. Dickinson, 84 Nussau 8t., N, Y,

Maglo Lantorns and Stereopticons of all slzes and
prices,  Views {li ting evory subject for Parlor
Amusement and Pablie Exhibitions, Pays well on small
iny ta, T2 Page Oatalogue free. MeAllister
Namsau 8t,, Now York,

Tormples nnd Olloans.  Draper, Hopodalo, Mass,

Water, Gas, and Steam Goods—Now Cataloguo
packed with first ordor of goods, or mafled on recoipt of
elght stamps, Datley, Farroll & Co., Plttsburgh, Pa,

The “Solentiio Amarionn " OMooe, Now York, Is
ftted with the MinlatureiEleotric Telograph, Ny touch-
Ing Httle buttons on the desks of the managers, slgnals
Are sont ) persons in the various depprtinents of the
eatablishment, Cheap and effective, Splendid for shops,
ofMees, dwolllugs, Works for any distance, Price #4,
with good Battery, ¥ O, Beach & Co., 36 Canal Bt , Now
York, Makers, Sond for free (llustrated Catalogue,

For best Bolt Cutter, at greatly reduced priocs,
sdress H. B, Brown & Co., NewHaven Conn,

Thoe Baxtor Engine—A 48 Pago Pamphlet, con-
taloing detall drawiogs of all parts and full partioulars,
now roady, and will be malled gratts, W, D, Russell,
15 Park Plnoe, Now York,

Hydraullo Pressea and Jacks, now and second
hand, Lathes ana Machinery for Polishing and Bufog
Motals, K, Lyon, 470 Grand Street, Now York,

Spinning Rings of a Superior Quality—Whitins-
ville Spinning fHing Co,, Whitinsville, Muas,

For best Prosses, Dies, and Frult Can Tools, Diiss
& Willlama cor, of Flymouth and Jay, Brooklyn, N, Y,
Solid Emery Vuleanite Wheels—The Origioal Bolid
Emery Wheel—other kinds mitations and inferfor, Cau-
tlon—~Our name Is stamped {n full on all our best Ktand-
ard Belting, Packing, and Hose. DBuy that only. The
bost Is the choapest. New York Belung and Packing
Company, 7 and 8 Park Row, New York,

For Solild Wrought-iron Beams, etc., sco adver-
tisemont., Addross Unfon Iron Mills, Pitesbargh, Pa,,
for lthograph &,

making a very superior Varnish, In fact, it is 1d
the bost tn the market. Give them a trial and you will
be satisied.

% Amongst the live and progressive institutions
of the day 1s Geo. P, Rowell & Co’s Advertising Agency,
No. 41 Park Row, New York. The establishment is so
systematized, and thelr facilities are so ample, that the
public is sure of being served In the most complete
manner.""—{ Boston Post.]

25 per cent saving in fuel or extra power guar-
anteod o steam engines by applying the B. S, Condenser.
T. Ssult, Consult'g Eag'r, Gen. Agt., New Haven, Ct.

Wanted—A firet class Pattern Maker. H. B.
Smith, Smithville, Burl, Co , N, J.

Single, Double, and Triple Tenoning Machines
of superior construction, Martin Buock, Lobanon, N.H,

Patent for Sale—An Acrobat performiog all kinds
of motions on & barrel or ball, A new Toy. F, C.
Leypoldt, 248 North 5th 5t., Philadelphia, Pa,
Wanted—A Sorby-Browt ing Micro-Spectroscope,
new or2d hand. H. A Spraguc, Chariotte, Me, ,U.> A,
To Iron Manufactaorers—Wanted Iron Saw Blades
Tor sawing marble. Sendprice. Boyd & Chase, Har-
jem S. X

We call artention of Amateur Workers in Fancy
Woods to the adverthement of Mesmrs. Geo. W_ EBead &
Co., on page 38, who have always s good supply of
Faocy Woods on band.

A First Clzss and Energetic Machinist wants to
0 into Business of sny kind. Any one knowing of an
opportunity, plesse sddress Machinist, P.O. Box No. 813,
Susquebanns Depot, Pa.

Dies and Punches—E. Woodman m'(’rs the Dest.
0 Sudbary 55., Boston, Mass, Manufacturers of Fancy
Sheet Metal Work.

Lathe Wanted—Foot motion, screw-cutting, finely
Btted. Addrems Screw Lathe, Herald Office, New York,

Gothic Furnaoce, for conl and wood, heats houses
& churebes. send forbook. A M. Lesley 28 W 2w N.T.

Traction Bogines, good order, for Sale cheap—In-
ternational Chemical Works, Meh St Hunter’s Polnt N.Y,

Double-Entry Book-Keeping Simplified. The
most successfol Book on the sudject ever published.
Cloth, 1. Boards, 73 cte, Sent post pald. Cataloguefree.
D. B. Waggener & Co., €3 Walout 8¢, Phlladeiphls, Pa,

Boit Headers, both power and foot, and Power
Inr::. 8 apocialty, 8. C, Formith & Co., Manches-
Main Driviog Delts—Pat’d improvement. Address
for circular, Alexander Bro's, (12N . M, Pbiladelphis, Pa.
Electric Durgiar Alarms and Private House An-
suncialors; Call, Servants’ & Stable Bells; Cheap Teleg.
Tnaca; Batterios of all kinds, G.W Stockly, Cleveland, 0
For Sale, cheap—One @ H.P. Boller, 40 Engines
sod Bollers, Address Junius flarris, Titasvilie, Pa.

Steam and Water Gauge and Gauge Cocks Com-
Sized, requiring only two boles Ia the Rotler, used by all
Botler makecs who have soen It, §15, Hillard & Holland,
%1 Gold 88., New York,

Hand Fire Enginos, Lift and Foroo Pumps for fire
and all other purpotes, Address Ruinsey & c';. Seneca
Falls, 5. Y., U.B. A,

Howbkiss Afr Bpring Porge Hammor, best 1u the
market. Pricas low. D, Frisiie & Co , New Haves. Ct.

* Pantect,” or Univorsal Workor—[est combing-
Yoo of Lathe, Drill, Ctreular, and Seroll Saw. l’ 0,
Chsse, 7 Alllng Stroet, Newark, ¥, J,

To Manufacturers— Pure Lubricating Oll,

» Bample

(24 pale.), 07, Send o Goo, Allen, Franklin,Ps.
FAucational Lantern Siides—8end for Catalogue
o rrot . W_A_Astheny, Cornell University, lthacs, ',l":

Hotekiss & Ball, Meriden, Conn., Foundrymen
snd workers of sheet metal, 'ru» or'-y Iron «'er-"-
to order. Job work sollelted.

For Bale—8coond Hand Wood Work| .
ery. D, J. Lattd o Blet & O M?{ll‘-‘“‘l!’.m

Price only $3.5.—Ths Tom Thumb Bleotrio Tol-
okraph. A compsct working Tolograph Apparatus, for
sending messages, making magnets, the electrio lighe,
w1 ving alanns, snd Yarious other purposes, Can be put 1y
operation by sny Isd. l[oclodes battery, key, and wires.
Neatly packed and sent 1o all parts of the world op ro.
telptof price, F.C.Besch & Co. 06 Cunal Bt New York.

Pook’s Patent Drop Prems. Still the best In use
Address «llo Peck, New Haven, Conn,

All Frult-can Tools, Perraoute W'ks, Bridgoton, N _J,

0. C. W. will find directions for utilizing
old tin cans on p. 819, vol. SL—G. A. B, and W. M.
will find directions for bluing steel on p. 123, vol.
SL—S. M. T, can transfer engravings to glass by
the process described on p. 123, vol. 30,—W, F, McL.
will find a good recipe for making black ink on p.
208, vol. 20.—L. L. L. will find directions for solder-
ing iron and brass on p. 251, vol, 28, ~F, 8. can ox-
terminate moths from carpets by the proooss do-
goribed on p, 838, vol. 20.—J. 8. will find directions
for making gun cotton on p. 282, vol.3L. Cellu-
lold is described on p. 23, vol. 33.—T. M. W. will
find directions for silvering mirrors on pp. 267, 331,
vol.51L.—8. C. can mount chromos, etc., by follow-
ing the directions on p, 91, vol. 32.—A. 8. can wa-
terproof his leather boots by using the recipe
given on p. 155, vol. 8. —B. A. C. will find a recipe
for a depilatory on p. 382, vol. 32.—G. will find a
good recipe for stove polish on p. 219, vol. 31,

(1) A. McC, asks: What is the best speed
for the bucket of anovershot water wheel? Our
wheel runs at the rate of 10 feet per second. Some
millwrights claim that if we reduce the speed one
balf we will get double the power out of the same
water. Aretbey right? A. We could not answer
positively without more data; but in general, the
speed of the periphery of an overshot wheel Is not
more than 5 or 8 feot per second,

(2) T.J.C. asks: What is the best way of
Jolning logw together, to form aboom? A. For or-
dinary cases, chains answer very well, If the logs
are kept o position by piles, driven (o pairs, at in-
tervals,

(3) 8. C. B.says: I intend using a perma.
neat tread power.  Is there any disadvantage in
placing it on a level, requiring the horse to work
in harnoss instead of on an Inclination? My own
views areo that the horse will work more easily on
the level, whioh distributes the labor upon hislegs
nearly equally, whoereas the other plan overtaxes
the hind ones. A. Probably the matter can only
be settlod definitoly by experiment. Some Inclin-
ation is generally considered advisable, 50 as to al-
low part of the welght of the animal to nct agalost
the resistance. Weo lmagine somo of our resders
ean furnish aseful hiats on this subject; and If so,
wo would bo glad to hesr from thom, The troad
power s not ordinarily as efiolent as the lover
power, in which the horse walks In a olrole of
large dinmeter; and for a permanent power, it s
bettor to oall In tho aid of steam,

(4) H, H. A, nsks: What kind of oll should
Do used s o baso to mix with powdered slate to
palot u roof with 7 A, Linseed oll Is the bost to
use, nnd the exponso for one roof woulld not be
vory great,

) H.C. E, sayn: 1. 1 have a boat, 21 foet
long by 7 feet 6 Inchos beam, dmwing 12 or 15 inoh-
on of water. I bullt an engine 3x5 inchos, with »
Hok motion. Is the englue large enough for the
boat? A. Yes, % [ have n 3§ inoh foed pipe and
3 loch exbaust.  Is tho exhaust too small for the
eogrine? A. It will nnswoer vory well, 8 What
slzo of propeller should I uso? A, OF I8 or 20 Inoh-
o dinmotor, 834 Ceot pltol, L What slze of bollor (s
roquired 7 A About 24 feot dlumater, 4 foet high.
5. What ls tneant by the pitoh of a propeller? A,
It Is the distanoce It would moye the boat, at each
rovolution, If It worked In an unylolding medivm,
like a sorew In a nut.

(6) C, A A, naks: Init uny benefit ton rub-
ber band to ofl (t? A, Quite the conteary,

What Is the best way to troat posts to make thom
last? A, It lsrecommended to dip them Into tar,

Americum,

Are small vertioal engines, with cast iron flues,
s safe as those with wrought lron tubes? A, Wo
donot understand what you mean by the flues of
an engine; but If you rofer to the boiler, the
wrought fron tubes aro preferable,

(7) B. I, nska: Is thore anyway of setting
glass in skylights? A, To make n good skylight,

9 | i8¢ fron bars and adopt n steop piteh; 45° is none

too steep. Purchase your putty or cement of the
patent vault light manufacturers of this city. If
you wish to repair n skylight, use the same kind
of oement but you cannot depend upon wooden
bars,

(8) 8. H. D.askn: How can | taken copper
counterdio from abrass dio 7 A. Taken plaster of
Pacls cast from the dio. and use It as o mold, melt-
Ing two per ocent of spelter with the copper to
fluxIt,

(1) A, ., O. asks: What percentage of sea
witer I8 salt? A, Ordioary gen water containg
about § por cent, by welght, of salt.

It lssald that Pythagorns knew how to predict an
oolipse by means of the saros. Whut is a saros?
A. Tt was an anclent astronomical period, the
length of which is a subject of debate.

I want to build a model ship 8 feetlong. Can
you give me some rules that will assist me in shap-
ing the bull? A. Get a deawing of the lines of
psomo woll designed ship, and work from that.

(10) J. M. H. asks: By what process can
finely ground fint glnss be Incorporated with Bab-
bitt or other metal for linfog boxes, for heavy
maobinery runniog at high speed? The object is
to provent the heating and rapld wear of the jour-
nals, A, We know of no process, and we think
that the mixture would cause the bearings to
nbrade.

(11) G. E. P. says: Some time ago you dis-
cussed the proposition that the top of a wheel ofn
wagon in motion moved faster than the bottom.
Is there any tormula for computing bow much
fuster the top moved than the bottom, or than the
hub? A. Ar the highest point the velocity is twice
ns great as at the center, and at the lowest point
the veloelty s zoro.

(12) A. H. asks: In making bell metal
(about 77 copper to 23 tin) I have been in the habit
of employing & flux composed almost entirely of
lime. Overs per cent of the metal (s burnt up;
und the slag will sometimes be an inch thick inthe
bottom of thereverberatory furnace. Isthere a
flux which will effectually separate the metal from
all impurities? A, Use a little borax or sal ammo-
nine.

(13) C. A. B. nsks: What will remove,from
the walls of a brick bullding, the oozings or col-
lection of saltpeter? A. It {8 probably not salt-
petor, for if it were the rain would remove it, it
belng very solublo in water, If it I an losoluble
salt of lime, try a little dilute muriatic acid, and
thon wash well with water.

(14) G. F.says: 1. I have a six horse hori-
zontal engine; it makes a slight thump which I am
unable to locate. The center of the driving shaft
is i{ inch bigher than the center of the cylinder;
would that cause & thump? A. The shaft being
out of line is most probably the cause of the thump
2, I am running a line shaft at 120 per minute, and
an engine at 75. Could I economize by putting a
larger pulley on shaft and runoing the engine
&t 100 per minute, using same pressure? A. The
proposed {ncrease of revolutions will prove econo-
mical, providing the wearing surfaces and the pro-
portions of the various parts are large enough to
sustain it. The thump would, however, Increase
with the speed.

(15) R. R. Z. asks: What will dissolve hair
and wool mixed with small pleces of bone? 1
wish to retain the ammonia. 1 want to use it in a
drill as a fertilizer. A. Ammonia can be obtained
from bounes, ete., only by a process of destructive
distillation. It does not exist, in any quantity, in
the bones themselves, but Is formed when they
are decomposed, in alrtight vossols, by a high tom.
perature.

(16) W. H. M. and M. L. L. say: We want
to bore a well in low land, where salt water flows
and penetrutes in the earth to the depth of 15 feet.
Will galvanized tublng prevent the salt water from
mingling with the fresh without the joints belng
screwed or soldered togother? A, If you striko a
spring of fresh water, the tublog you speak of
will answer very well.

(17) 8. G, asks: How can | extract the oil
from kip plecos without fpjury to the leather,
which is to be used for hools for shoos? A, Try
bisulphide of carbon,

(18) A. says: The supply pipe from the
bollers to n horizontal englne Is 76 feot long and 14
inches dinmeter, It conneots to the steam ohost
by nn 8 (nch pipe, 16 feot long. The oylinder s 40
funches (n dinmeter, nnd of 48 Inohos stroke; It has
n waste pipe from each hoad, that runs nlong to n
fiywheol pit, nnd thon, by a quarter turn, down 15
foet into 2 feet of wator, The englne worked wae
ter while working a heavy train of rolls, Parties
bere say she drew the water from the flywheol pit
through the wasto pipo. 1 say not, as thore was 60
iba, steam pressuro to work against.  Whioh s
right? A.You are right, according (o the account;
tho other parties may be right If the engine was »
condensing ono,

(19) B. F. G, naks: In there anything that
will dissolve shollno besides nloohol ¥ A, Shellno
dissolyos in o hot solution of borax in wator,

(20) W. €. nsks: 1, What Is the stream
line theory?  Allusion was made (o & now thoory
averring the non.rosistanco of WALOE OF any por-
foot fluld to bodies moving through It by Profos.
for Froude, In a lecture whioh you printed about
throe weoks ago. That singular theory was oalled

the theory of stremm lines; but it wasonly alluded
to. Will you explain what It a7 A, It may be
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briofly expressed, in the Professor's own words, ns
follows : "' A submerged body traveling at steady
spoed through a stationary ocean of porfoot fluld
will experience no resistance,”

How doop In the water can a drodge opernte ?
A, Tt might not be safe to fix a preotse Hmit, as It
I8 generally found that,when dredging ought to be
done, machinery ean be designed to do It

(21) A. B, says: I heated equal parts of
mavgunese peroxide and potassic ohlorate In
test tube, which I drew to a polnt, but I could not
produce an oxygen flame. What was the reason 7
A. Oxygen, by itself, is not inflammable, Try a
pleco of wood splint with a spark on the ond ; the
oxygen will cause it to burn very brillianty.

(22) 1. C. asks: How can rosin be purified
for violinists’ use ? A, Treat the powdered rosin
with a mixtare of 6 parts cold aloohol and 1of
ethor; dissolye the residue in boiling nloohol, nnd
evapornte this solution to dryness over n water
bath, If the residue be now melted, It ylolds, on
cooling, n colorless substance as clear a8 orystal,

(28) H. D. M.says: I assert that as high a
rate of speed ns 70 miles an hour had been made on
an Eoglish rallrond. A friend says that 45 or 5 I
the highest speed ever made. Which Is right? A,
A speed of T0miles an hour has frequently been
mwade in England for short distances. Some of the
trains are timed torun at nearly 80 milos an hour,
Simlilarspeeds are occasionally made in this coun-
try.

(24) M. 8.J. asks: What liquids can I use
to dissolve white chalk, so as not to destroy nny of
the properties of the chalk, but leave it In a lquid
state? A. You cannot dissolye chalk and leave
its properties unaffected. Rub up precipitated
chalk with a little gum water.

(25) J. P, 8. says: As I amabout tobuild a
burial vault, can you give me some information as
to how the inside of the vault should be bullt, and
whetheritshould be shelved or not? A. A burial
vault is usually built into the side of a bank of
earth, in such manner asto have the floor thereof
one step or £0 above the ground In front. A me-
dium size would be 12 by 18 feet on the exterior,
with the narrow end for front. Make the interlor
hight 104§ feet and cover with a semi-olroular
arch. Construct the receptacles for cofing ut the
back end of the vault; these may be about 20
inches high, 28 inches wide, and 8 feet in depth.
Make the bottoms or shelves of these receptacles
of planed blue stone or slate slabs,21¢ inches thick,
placing the first glab upon the floor of the wault,
showing its thickness above the floor; bulld the
upright partition walls of brick in cement, and 4
inchesthick. Make the slabs wide enough to serve
for two compartments each, there being four in
the width of the vault. This will give you four
tiers of four receptacles each, and two in the up-
per curve of the crown, making eighteen in all.
The front ends of the partitions should be faced
with the blue stone or alate, into which facing cat
a groove, and insert a closing slab of marble or
other stone to close each opening. Pave the space
in front of the colls as a vestibule with stone—
which may be fine marble tiling, If so required.
The entrance door may be c.osed with either an
iron gate or marble slab, so inserted as to be easily
taken out. The exterior may be faced with gran-
ite and the walls coped with the same; but the top
needs only to be cemented 5o as to shed the warer,
covered with mold, and laid with grass sod.

(26) C. D, B. says: I have & compound com-
posed of the following Ingredients: Venloo tur-
pentine, sweet oll, lard, and beeswax, What oheap
substance, that wiil not injure the skin, can T add
to destroy the smell of the turpentine? A. You
will have to counteract the objectionable odor by
the addition of some agreeable perfume.

(27) E.D.S. asks: Is there any substance
that will serve botter than good sponge for fAlter-
fng & ' inch stream of water? The chamber for
filter will be 2x3xd inches, and I wish to arrest
merely the floating particles. A, Try a carbon
filter. “

(28) G. C. asks: Would the Cornish or
double beat valve be sultable for an engine with 30
fnch eylinder and 42 inch stroke, making 65 revo
Iutions por minute with a pressure of 80 1bs, ? The
roason for wantiog to adopt it is that the engine
has frequently to be worked by hand, with full
head of steam, A, If the Cornish valve can bo ap-
plied, it will be suitable,

@0) A.T. B, says: We make steam in our
bollors for the purpose of evaporating brine, using
o prossure of 5 or 80 Ibs, to the loch. Would the
samo fuel mako more salt if no pressure wero onr-
ried In tho bollors? A, If there be no pressure in
the bollers, the heat will not exceed 18, and only
hot water coutd be conveyed away from the boll
ors,  If stoam is to be olroulated to any distance
from o botler, thore must bo a pressure (o move
the stoam through the plpes,

(80) B, 1T, aska: Which would be the
wost eoonomival as rogards fuel, to run un coglne
At 110 or ut 180 rovolutions per minute? A, Gen
ornlly, the highor apood Is tho most eoconomioal,

(81) D, M. M, nsks: How can I rojapan
stands of sowing machines, without baking them ?
AL Tako usphaltum 48 1be, fuse, and add bolled oll
10 gallons, red lead and lithargo vach 7 1be, dried
and powdered whito copperas 4 Ibs. ; boll for 2
bours, then add of dark gum ambor, fused, 8 1bs.,
hot lHinsood oll 8 gallons, Boll il the mixture &
panty, then thin with ofl of turpentine 50 gallons.

(49) B, M, pays: I, T want to bulld a 20
horso power wator wheel, and to have the buokots
attaohed to some flexible materinl Uko those of &
vorn olovator, What would be the best mnterinl
to fusten the buckots to? A. An endloss ebaln,
2. How can 1 caloulate the horse power obtained 7
A In the ubsonoe of any glven conditions, we
cannot tell you how to calovlate the power except
from the duty obtalned from the device when In

praotical operation.
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(38) H. B, K. nsks: How are buckskin
gloves, oto,, oloaned? A Wash them in lukewnem
woft water, with a little Castile sonp, oxgall, or
bran tea, then streteh thom on wooden hands, rub
them with pipe clay molstoned with beer; lot them
dry gradually, rubbing thom from time to time so
that thoy do not lose thelr shape in drying,

(84) Q. asks: What are tho iogredients of
blue or merourinl olntment? A, Take prepared
Inrd 11h, mercury 1 1b., propared suct1og Rub
thom together In n marble mortar tll metallio
globules oease to b visiblo,

Frientific

eolls cannot be depended upon to furnish o stoady
ourrent for any length of timo. Thelr constanoy,
however, may bo somewhnt (noreased by causing
Alr to bubble through the solution. Renow the so-
lution, and brighten the connections.

(44)J. W. naks: 1, What is in the porous
oup of a Léolanché battery? A, Pecoxlde of
manganese 2, If the magnet of a rolay beoomo
partinlly magnotized, (s thero any way of drawing
tho magnotism out? A, Careful annealing is the
only permanent way,

.
(88) A.H. H saya: In your answer to G. L. | (45) J. C. L. asks: What iz salt of steel?
B. you say “the m&" of .y:n.h““ Defore lho‘ A. Probably muriate of steel, used in medioine, is
ball leaves the barrel,” which means, T suppose, | intonded by this term.

that the recoil comes bofore the ball passes out of
the gun, Not belog satisfied with this answer,
madon fow experiments, and the results do not
fully agree with you. [ tried an oxperiment as
ropresented in tho engraving. The rifle I used

had telescopesights and a halr trigger,and weighed
altogothier 73§ Ibs.  Calibor was 0+4 inch ; the ball
was 134 inches long, and 70 gralns powder was
used. On a very firm table, A, was secured a
block, B, bigh enough to bring the barrel, D, par-
allel with the table. At C, I fastened a yoko 4
inches long at right angles with the barrel, D, to
keep the gun from turning ovor on one sido when
it was discharged. The stook rested on the table
at F; and back of this was placed an inclined plane
or wodge, asshown at G. 1 fired three shots, and
in Fig. 2 have marked thom 1, 2, 8. T then romoved
the wedge and fired threo more shots, marked 4,

. b, 6. At every digcharge the re-
0oll was 50 great that the rifle left
the table entirely. You will seo
that there {s only 3¢ an inch dif-
ference In tho location of the
bullet. By moving the gun back
on the wedge 3§ inch, the sights
are on the lower shots; and when
on the table they are on the up-
por ones, Distance was 00 feet.
Why 18 it, if tho recoll takes place beforo the ball
leaves the gun, that thore was not more differonce
in thesbooting ? A, The explanation of these ex-
perimonts is probably somewhat as follows: As
so0on a8 the explosion of the powder occurs, n
pressure is exerted in the barrel tending to impel
the ball forward, and the gun backwards. If
there Is anything, such as a buman shounlder, at the
end of the stock, tho recoll s felt at once; and If
theshock is considerable, It lsapt to injure the no-
ouracy of the alm. If, however, the gun is free to
move backward, as in the experiments maae by
our correspondent, It will commence to move at
the same time that the ball does, under the Influ-
onoce of the same prossure ; but being many times
heavier than the ball, the lattor acquires the velo-
city due to the pressure in a much shorter inter-
val, and Isout of the barrel when the gun, under
the action of the same force, has just moved a
Httle.

(80) 8. 8. asks: Please give me a recipe for

alum on a wire basket. A. Dissolve

s much powdered alum in bot water as the water

will hold ; then suspend your wire basket io by a
thread, and let it cool.

37) W. H. asks: Does water, placed in a
cup on the top of a stove, have any effect in puri-
fylog theair? A. No; but it prevents the exces-
#ive dryness of the alr, which s very injurious to
hoalth,

(88)J. F. says: I havea gutta percha pocket
drinking cup, and I broke one of the rings; can
you tell me if there Isany way to mend it? Glue
would not hold it. A. Molt together equal parts
of gutts percha and pitch, Apply hot.

(80) P. H. aska: Is there any method by
which scale can be preventad from forming on the
fnsideof & tubular boller? A, The means of pro-
vention vary with the qualities of the water. Un-
lows the nature of the lmpurity be known, no spe-
cifio can be recommended.

(40) D.T. 8. says: I have noticed that in
this section the willow treos all lean to the north.
Can you tell me why? A. Wo think it is simply
indioative of the avemge direction of the wind.
Young willows grow quite rapidly, and their ylold-
ing natare makes them very sensitive to the
slightest breezo.

(41) 1. H. B. asks: How can [ fire a charge
witha battery 7 A. Solder & short plece of vory
thin platinum wire to copper wires leadiog from
the battery to the place where the discharge v 10
be effected ; place the platinum wire in powdor or
other explosive substance, and, when the propor
mowoent arrives, inolude the battery in clroult. It
I8 doubtful If oue coll will be suficlent, cortalnly
not unless the resistance of the circuit, includiog
that of the battery, is vory low. A large bichro-
mate coll without porous oup would answer bot-
tor than a Grove.

(42) F M, asks: Can air be hoated by eloc-
tricity? A. Yes.

(48) G. F. B. says: The last two batteries 1
have made have not been successful. [ use zino
and carbon plstes. My solution consisted of sul+
pbate of meroury | part, blohromate of potash 2
parts, sulphurio aold 4 parts, water 15 parts. When
I first put the solution (n the batteries, I got a very
strong current of eleotricity ; but after 15 or 30
minutes’ use, it got very woak, and, after uslog »
fow times, tho batteries would not work at all.
The lquid turned to & greonlsh color, and there
was & blaok sediment at the bottom of the jar.
What Is the matter 7 A. Single fluld bichromate

(46) G. W. F. says: I am building a mmuall
magnetic battery, and do not know how to ar-
rango the wire to derive the currents from it. Can
you help me? A. Make an ivory or hard rubber
ring to go on the shaft, to this ring 0Ot another of
brass, and fasten tho two together
with sorews; after which saw
through tho brass ring on opposite
sides and In the direction of its
length. The outer ends of the colls
are then to be soldered to the
semi-cylindrical ploces of brass,
and two stiff springs, to which

Wires ire attached for terminals, are made to press
against the latger,

(47) O. P.asks: 1, Is thoreany metal that
can be permanontly magnetized? A, Yes, tom-
2. How Is it done? A, By enclosing
It in a belix in whioh a powerful eleotric curront (s
ciroulating, or by rubbing It several times from ita
middie point to tho ends with a permanent or an
electro-magnet. Caro must bo taken to use oppo-
slto ends of the charging maguot for the different
hinlyes of the magnets to be charged.

(48) E. G, A. asks: Aro there any cases on
record where lightoing passod down a lightning
rod, when the rod, being tosted, was found to be in
good order, or (In other words) its resistance was
smalt? A, Wo do not recall any st this moment;
but asmore or less eleotriclty continually traverses
all rods, cases might be found, Sometimes a very
heavy charge destroys the eficlency of the rod;

the defects, however, nre usually apparent in such
cases,

(49) J. A. R. asks: What is the reason that
in eloctro-silverplating the sllyer blisters on the
workand comes off {n spots? A. All deposits are
apt to blister and come off when the objects arp
not properly cleaned. 2. Where can a work on el-
cotro-silverplating and gilding be bought? A.
Works on electro-deposition are obtainable at al-
most any of the lnrge bookstores. Sprague's “El-
eotricity : Its Theory, Bources, and Application '
onn be recommended,

(50) C. J. M. nsks: 1, Canyou give a recipe
Tor vurnisning e vollg (outside) of an eleotro-
magnet? A, Shellno I8 good, and Is often used for
tho purpose. 2. In laying wires under carpits or
other dry places, mustthe wired bo fusulated? A.
It will answer to use uninsulated wires If the or-
dinary battery current Is employed. Such wires
are, however, apt to cause much anneyance by
mwuwtether and thus Interruptiog the cir-

t.

(51) J. W. E. asks : Is there any remedy for
dreaming? A. When the digestive organs are in
good order, and thore are no external noises or
other circumsianoes to excite dreams, sleep s sel-
dom disturbed in this way; but aoy troubles in
the alimentary caoal are usually accompanied by
painful dreams, more or loss intense. Keep your
body in health, and your rest will probably be un-
interrupted.

(62) F. J. asks: What ingredients can we
put into flour paste, for uniting two or more
thicknesses of paper, and to stand the effect of
steam? A. We do not know.

53) K. asks: Suppose that s gas, condensed
by pressure to a lquid form, is cooled by a retrig-
emting mixture to a considerably lower point
then another quantity of gas likewise condensed,
but which is at the ordinary temperature of the
surrounding atmosphere. Will the first or cooled
gas in expansion possess an appreciably groater
capacity for absorbing calorie than the non-ro-
frigeratod gas? A. The gas which had undergone
the greatest refrigeration would, upon the ex-
pansion to its origioal voluine, absorb the greatest
amount of heat, other things being equal.

(54; F. M. asks: What roots are used in
medical practice, which have the property of giv-
ing a jet black color? A. Extruct of logwood,
walnut peels and sholls, copperas and nutgalls are
omployed for stalning black. We know of no
sliogle root that will give s satisfactory black
stuin,

(58) K. anys: [ saw in a recent issue of your
valuabile paper an Anawer to s correspondent who
wished to obtain a coloriess solution of salt of
coppor. If he will take stroog ogua ammonie,
and place it with copper chips in a bottle, Ina
short thne he will haveo a sit of copper In solution
which, while exposed to the sotion of alr, will be
of a fine blue color, but, upon corking the bottle
airtight, In a fow hours will beoome coloriess, un-
til aguin exposed to the alr, and soon, A, Our
observations with rogard to the ammonio-ouprio
oxide do not sustaln yours,

(56) W. K. saks: Can lighting gas be
made from nightsoll and dead animals, the gas be
Ing used, and the residue employed for fertilisa-
tion? A. We think the gas would not be rich
enough in bydrocarbons Lo ‘be employed, and the
rosidue would probably be badly carbonized.

(57) J.0. M. asks: Why are bricks made in
Philadelphia so much richer in color than those
made in Albany? A. [t s due to the large pro;

portion of red oxide contalned fn the material.

American,

L How I8 ved oxide of lead mado? A, It s ob-
tined by rousting lHthargoe at o tempoerature of
about 500° in contaot with tho air, 2. How Ix red
oxide of fron made? A. The coarse plgment Is
obtalned by pulverizing and Igniting the red or
brown hematite., The finor grades are proparod
by precipitation of a solution of ferrie sulphate or
ohloride with exocss of ammonia, and washing,
drylng, and igniting the yollowish-brown bhydmite
thus produced.

(58) 8. 8. S.nsks: What Is the most dura-
ble paint to put on a steam pipe? A, There s o
black varnish, made from petroloum, which an.
swers as well as anything of whioch we have know-
ledge. We have recelved so many inquiries on
this subject that we think it would be well for
manufacturers of this varmish to advertise in our
columns

(59) S. H. B, says: 1. I want to make a
steam engine boller, to bed Inches by 4 inches and
6 inches long. Would copper nearly as thick o
cardboard do for the boller? A, Yes. 2. Would
a mixture of zine and pewter do for the oylinder?
A. Yes. 3. Isthere any daoger of a boller burst-
ing that is made of such copper? A. You should
put lo asafety valve. 4 Please explain bow the
steam gets from steam chest to oylinder, AL
Through an openlog or port, over which the valve
moves. 5. How Iarge must I make the different
parts of the engine? A. Got a good deawing of an
cngine, and proportion the parts from that,

(60) F. D. sayn: 1. I have invented a tool
for breaking slug In furnaces, and wish to know
where it can be put to a very severo test. A Take
it to an fron foundery. 2. Is there much olinkor
formed in the furnace of steamers, and how Is it
removed? A, With some kinds of coal a great
amount of clinker is formed, Itis generally re-
moved with a slice bar.

(61) P.L. V. H, snys: My son, aged 19, is
destrous of becoming n skillful engineer (o tho
merchant marine; ho has worked at the machine
business some two years, is well up In mathema~
tics, understands the theory of the steam englne,
both marine and land, and can furnish testimoni-
als as to ocharnctor and ability. What course should
be take to become fitted for the position of cohief
engineer on one of our large oocean steamships 7 A,
His best plan will be to enter the merchant ser-
vice in a8 good n position as he can obtain, and
work his way up.

(62) R. K, nsks: Is there a machine for
carrying sand from a river bank to abont at u dis-
tance from the shore? A. There is a sand pump
in the market, working on the principle of the
steam siphon. Such pumps were used In makiog
the excavations for the Brooklyn bridge.

(63) W. Y, says: A friend says that when
un engine is on the center the live steam port
should be open. Isay it should be shut, Who Is
right? A. Ordinarily it (s adyisable to have the
steam port slightly open when an engine Is on the
contor. Thiais cullod giving the yalve steam lead.
2, He saysthat the right name for the crank pin is
the wrist. 1 say the crank pin is correct. Who
isright? A. Both terms are correct, that is to say
they are both loned by g 1 usage. The
term wrist pin, however, is more general in its ap-
plication than crank pin.

(64) E. N. says: | have run a stationary en-
gine for 13 years, but have no certificate. What
should I have to pass an examinsation in to obtain
one? A. It will depend upon the local laws of
yourState. Apply to an inspector.

(65) R. W. asks: 1. What is the proper
area of steam passages for small engines ap to &
inches diameter? A. Make the area of your ports
one eighth that of the cylinder. 2. When the di-
smeter of cylinder, stroke of piston, and pressure
are given, by what rule do you determine the
number of revolutions which an engine ought to
make 7 A. Caloulate this from the duty to be per-
formed. See p.33, vol. 88,

(66) H.J. E. asks: I. How should wax be pre
pared for waxing stove patterns,and how should it
beapplied? A. Get tho best beeswax; then slight-
1y heat the castings, and rub them over with the
wax, wiping off the surplus wax with a piece of
soft rag.

(67) T. P. says: 1. I have to use & round
cast lron sleeve, 9 inches long acd 244 lonohes (o di-
ameter, with a square 13§ inch hole through the
oonter of the same, The foundery where | now
got my castings uses common sand or clay cores,
which leave the corners of the boles rough. The
boles must be smooth and straight. Haked cores
are lable to warp. Is there not some better plan ¥
A. Have the sand cores faced with plumbago, 2.
Could an iron bar be propared and used as a core,
and yet come out of the casting when cold? A,
An lron bar cannot be used.

1. How can I polish steel by haud? A, After
fine Nling, use emery oloth, then crocus, and Anally
rouge or polishing powder, 2. Is there any lquid
used after polishing? A, No.

(68) B. F. 8. asks: How shall 1 fill and pol
fsh church pews of ssh, trimmed with walout?
A. Tho best way is to Prench polish them, See p.
11, vol. &2,

(89) P.D. sayn: In “Practical Mechanism, *
Joshus Rose says, of the boring bar with the ad-
Justable cutter head, that (t will bore s round hole,
oven though the bar may run out of true by rea-
son of elther or both of the centers belng mis-
plased, or even though the bar {taelf may have be-
como bent in ity length. 1 should infer from this
that be means to say that any other form of & bor-
{ng bar would borean oval or other {rvogular bole
o similar ofr I claim that no form of
boring bar will bore an unround hole by reason of
belog bent in its length or runoing out of true,
The cutter that 18 farthest from the conter will do
all the outting, but at the same time It will de-

soribo & true oircle, A. A boring bar with alfixed
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head will bore n round bole whether the bar runs
out of true or not, providing the carriage onrrylog
the work tenvels in a line with the center lino be-
twoon the centers on which the bar revolves : but
If the bar runs out of true with the shears (as In
oaso the back center of the lathe is set to one
slde), the hale bored will be oval, although the cut~
ters revolve In a elrele,

(70) C. F. askn: How can I extract the gold
from emery paper which has been used to polish
kold? AL If the paper be treated with a little mers
oury, the latter will remove all the gold, with
which it foruos an amalgum. If this amalgam be
subjected to a strong beat in a small iron retort
(the beakof which or its connection should dip
beneath the surface of some cold water,) the mer-
cury will be vaporized, and, distiiling over, be con-
densed in the water, leaving the gold behind in the
retort.  Avoid inhaling the mercarial vapor. It is
very pernicious,

(71) F, H, F. asks: Please give me a rule
for laylng out eccentric gearing. A. Find the
ocenter of the hole In the eccentric,and then set the
compasses to within balf an ioch of the ex-
treme circumference of the eccentric part, and
mark a line clear across ; then find the center of
that line, and draw & line from it to the center of
the shart holo, which line will be the throw line,on
which a ceuter should be marked at a distance of
balf the required amount of valve travel, measur-
ing from the of the tric hole; and
from these contors mark circles of the required
diameters to sult the shaft and the strap, All the
marking should bo done on the plain and not on
the hub side of the eccentric.

(72)D. 8. C. asks: How can I mix aniline
red to put on leather, 0 that it will not turn dark
when it is varnished with shellac? A, The dark-
ening of color is probably due more to the sub-

used In t Ing the leather than to the var-
nish, The common solvent is a mixture of equal
parts alcohol and water,

(73) F. L. H. says: There is a gentleman
at this place who uses old kercsene barrels to put
clderin. He claims that alittle cider will cleanse
the vessel thoroughly, after which it can be used
for packiog pork and other things, without caus-
{ng them any (ojury. The cider seems to have an
notion on the ofl, if added to a portion in a bottie.
Please tell me the chemical action by which this
result s obtained, A, If this method is success-
ful, itprobably dopends upon the slight solubility
of the oil {in the small percentage of alcohol con-
tained in the clder.

(74) A.K.says, in reply to G.AF.: It is very
likely that calamine has been found in Oregon, as
carbonate of zine occurs very frequently in that
Territory. But only a wet analysis will deter-
mine It

(75) J. G. says,in answer to C. A.’s query
a8 to the foree of gravity deviating the ball from
Its direction of projection: This is always so, ex:
cept when that direction is vertical. Tn firlog at
any object out of a vertical line, & certain amount
of elevation must be given to make up for the dis-
tance through which the ball will fall (on account
of its weight) between the instants of leaving the
barrel and striking the object.

MINERALS, ETC.—Specimens have been re-

ceived from the following correspondents,and
sxamined, with the results stated :

B. C.—Itis Prussiun blue.~T. L.—It Is red hema-
tite,a good iron ore, but It contains considerable
silex.— W. P. C.—The name of the plant is apéos
tuberves, & genus (n the oatural order kguminosr,
Its common name s ground nut or wild bean. The
tubers are edible, but their valuo as food has not
been determined. The browon-purpie Sowers are
fragrant, and the plant Is quite common in molst
thickets in New Jersey.—L. B, D.—It is a fino orys-
tal of sulphuret of lead or gulena.—H. W. C.~It Is
lead ore of good quality.

J.P. 0°C. says: l am tending a steam ham
mer, the weight being 4,0001b4., Including drop and
piston. The inside dlameter of the cylinder is 13
fnches, and the h has a drop of 3§ feet.
How many (bs. will it strike without steam on top,
and how many Ibs will it strike with® Ibw, of
steam to the fnoh 'C. E. B says: A roller weigh-
g 112 Ibs. is supported on an inclined plane, the
gradient of which is 1 foot (ng2, by a foroe which
aots along its slope. What Is the magnitude of
this force, and what is the pressure on the place,
friction not being taken intosccount ¥

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIC AMERICAN Ao~
mowledges, with much pleasure, the receipt of
mmmmmwumnmm!m
ing subjects :

On the Intorstellar Space. By ———, and by
T.H.

On Whistling. By H. BN,

On the Washington Mooument. By J. M.

On Skinning the Rhivocercs. By N.G. P,

Also inquirios and answers from the tollowing :

A N~R K. MeM.~8 W.-C. J. J, R-C. D B~

J.G.B-J. J R=-W A AR F.R-T MO0~

T.V~W. M~C P I, OB -1J R~F &K

«D. M.~C. D, B,

HINTS TO QORRESPONDENTS,
Correspondents whose Inquiries fall to appear

should ropeat thom. If not then published, they

may conclude that, for good reasons, the Bditor

declines them. The address of the writer should
always be giveo.

Enquiries relating 1o patents, or to the patenta-
bility of {nventions, asignments, eto., will not be
published bere. All such questions, whea initials
only are given, are thrown into the wasto basket,
as it wonld fill balf of our paper to print thom all;
but we generally take pleasure in answoring brietly

by mail, If the writer’s address is given.
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\ 18 the best joe machine?  All such

: mm ud.uvmbooh-'wd.
g colamn  of % and  Personal,”

Mh spoolally st wpart for that purpose, sub-
Joot to the chango mentioned at the head of that
Almost any desired information can in

this way bo expeditiously obtained.
[OFFICIAL. |
INDEX OF INVENTIONS

FOR WHIOH
Lotters Patent of the United States were
Granted In the Week ending
October 26, 1875,

AND EAUH BEARING THAT DATE.
(Those marked (r) are reissued pstents.)

Alarm, electric. J, T, Nedford.,
Alarm and fastensr, burglar.J. J. Woolsey,
Alarm, burglar, C, and J, Dohanon.......
Alarm, burglar, J. A, Weed .
Album, photograph, C. D, )lmher.
Anch nm-per.n Rohwblns.....

cenes 169,150

Annealing oo 1 Warr v . 189,50
Antiseptio mmpmmou. H. u-hn s iee L 1.0
Aunger, earth, J. Miniek 169,115

v 100,217

MR LA
e 109,208
oo 169,009
o« 169,981
. 169,186
ees 108,045
..... 168,00
<1600

Bask et bottom, 8. H, Whealer,
Rath, portable vapor, G, W, Drosfa
Dedstoad tantening, 8, D, Fntler.....
Pedstoad, Invalld, A, J, Goodwin. ...
Pllllard table levelers, A, J. Michel...
Binder, temporary, W. H, Dennett..
Dird eage. D F, Burte. ...
Bit gage, A. B, Bataon .., be
Biiod, Inside, T. Fetherston. ...
Blind slat operator, W, Strunk,,
Boller Incrustation compound, J. M. Wishart ... 168,219
Boller, tabular, I, Barton,....... weaves 100,235
Rottle opener, ete,, Klehl and l\ohlrr »ilsssss 100,178
Box, wooden, Rosborg and Kawan..
Brick nachine, H, Sea .. ... sueesevs
Buckle, harness, J, C, Smither........
Bulldiog, metallic frawe for, E. Grow
Pung and vent, H. B, Cornlah........
Burner, lamp, J. H., Fouch .
Nutter package, A. Bohlmon.......
Buttons, ornamenting, R. H. hbml
Caddy, tea, R. Malner..........
Calelum Hght, N, H, Edgorton ., .,
Can, ofl, Kueasner and lrener., ..
Can opener, B. Smith. ...,
Car axie lnorieator, J. D, St
Car coupling, J. Harrie...... . .
Car coupling, F. L. Small .

Car coupling, J. B. Smiuw.......

Car wheel chill, W, Wilmington...

Car window, rallrosd, A. Brandon... ...
Cars, Ushting rallway, J. Story.., ..

Carburoter, H. J. Hyams..... e 100,100
Carriage Jack, Z. McDooald.......... e 1622
Carriage painter's jJack, G. A. Brice.. e 309,082
Carrlage seal, S. GURIDEer. .. ooveerincniaiiannnsn 109,255

Carrisge wheel, I Kester. ... .52
Camting door plates, wo 4 for, Dodge ud Smith, 169154

Castings, making patterns for, W_E, Craig...... 19,151
Castings, making. W, Harnsworth...... .- 169,261
Cement, composition for, B, Warwick 169,212
Chalr, rocking, A. Best........

Chalr, rocking. J. H. Travis,

Clgarmold, H. Voltz.......c0vuveneee

Cligar mouth plece, C. Refalsch
Clatern Siter.etc , W, B, Wilson.
Clasp for wesring spparel, E. Osgood........
Cloth-wizdiog machine, S, C. Dickinson..
Compre », bydraalic, E. D, Meler

Cooler, lard, J G.C. Lee....
Cooler, milk, W. B, Ecofield
Corn marker, T. B. Kirkwood
Cornstalk cutter. &, Bean .. ... .cocoee cevinennene 169,134

Cotton ehopoer, !tl«l:lu lnd BnnL
Cotton, ginning, ete..J. L. Toole..
COradie,E. F. Gszzam. .,

Curtaln fixture, H. L. De Zeng..
Curtaln isture, W. H. Sparks... ..........

Cumpad ete, or ing, C. M. Lyon.
Cutter bii, A. Strels........coconvnnvnnnnns >
Cutter bead, £. P. Randolph m.... ........
Door basger, E. U. and W. L. Scoville (r)..
Dooraprisg. D.B. Lewis............ ol 2
Deoable tree <llp, W, Beckert, ...
Doubling machine, T. Uneworth.,
Dovetalling machine, L. Atwood. .
Dredgiog bocket, C. J. Sands,
Drill, ratchet, G. Haydeo......
Drill, rock, W. B. King (1)......
Drill, rock, Eeddon and McFaul.
Drylag apparstus, J. 5. Rogers. ..
Eges, destecating, W. 0, Stoddard, . .
Elevator, water, J. 1. Vao DyeX................
Embosstng mackine, §. Rogerson..

Eagise goversor, marice, Briggs snd De Peu. ... 109,141

s TOlary steam, /). C. Johoson............ . 1. 0%
Eogine, steam 5. 8. Frank.............cocvvvns.nn. 120
Faueet, W. C. North...... 169,25
Feathar duster, J, L, Little 100,79
Foud cutter, 8.3 Wolle ..........ooovnnninn, 10,2
Fire srm, magazine, A, Bargess,, 100 o2
Fire arm handle, A, Treokmans. ... 20
e dog, D, 5. Hale., ", 1
Vire escapes, tolding -ulv fm ‘r Gvﬂrk 169 (0%

Fisbhing rod H. L Leonsrd.
Fisting mackine, C, whuun
Furnace grate, 1. W, unun.
Galters, button, A, Keony y
Game spparatus, revolviog, J. W, umnun ...... 100,00,
Gasme vounter, Fey and Peln,

Garter, Blakesley and Wright ..,
Uss apparstos, . B, Bamsey. ...,
Gns, Maminsting. J. W, Beatley....... ..., ]

Gl ae, manufacture of, J. H. Hobhe. ... 169,y
Graln Minders, J. Garrard ... ....... LRI T
tirsin Moder, J. ¥ Gordon 190, 2.
Grnie Artll fend, K. Margan 140,00
Harnese wountings. covertug, J. ldn o LN T
Marrow toeth, H. M. WOHAWS. ... ...0ovviins B X TY
Harseder, 3. M. Chritton .. ......... . 1 om

Heater and bollor. TN, Harrington, .. .
Heater, food water, Andrus & Wallaco. .
Heatlng apparatus, smoke stack, T, B, n-
Heeltrimming machine, L. G, Cloek......
ook and eye,J. C, Howells......
Hook, snap, C, I, Bristal ...
Horse power, W, I Grant........ocoooee

Horseshoos, tco nall for, H. M, I'munon
Hose, preparing antwal, B, Daver, ..
Hydrant, Poaro & Cumpbell. ...
Indleator, revalution, €. #, Phinney. ..
Inkstand, 8. DUrlng..oovveie soe ver o
Troning apparatus, 8. H. ulnlnnr o
Jack for pressiag, eto., M. J, Walah. ., .

Lamp-lighting apparatus, H, Iden, ...
Lamp telmmer, I, L, Do Zeng. ...
Lock, seal, A, T, BOon....oov ooe
Loom, hand, J, K, Gllleapie,........
Loom stop motion, Kent & Moore. .,
Loom, swivel shuttle, J, Fish. ...
Lounge, folding, N. Il, Borgfeldt. ..,
Labricator, W. 1", Stophenson.... ...
Marblo, artificial, W, C, A. Rootigor..,,
Murkiog wheel, B HOW (F) oy oo
Mashing and coollng, G, E, Elleubereer,,

Shirt, C. M.and J, C, Ball.
Skins, dressing, R. Hart
Smoke stack heating apparatus
Bmut meshing, D. PORse:....cccatrices corosnonns as
Socket coupling, A. 8. Wadleigh............couuie
Soldering procems. M. A. Richardson...... .

Sole fastenings, nall for, L. Goddu,. .
Spinntogmachine, J. P, Hillard..............
Spiric Jevel, and straight edge, J. G. Ralph. .,
Spoon holder, Babbitt & Beach, .........
Stalr for fire escapes, folaing, T. Onmcx
Stamp, perforating, W, G. Brown -
Stench trap, dry, J. 0, Boschen............
Stone, artitieial, W. H, Whittemore,
Stove, H. E. Bpurrien, ...cccouvunens
Stove and furnsce, P, Klotz....
Etove bracket, wire, liandall & Newton,
Stove, beating, Z, Hunt...............
Stove, heating, W. ¥, Ross. .
Stove, heating, J.Van ...
Stove pipe shelf, J. Christy..
Stove, reservolr cooking, E. C mi
Sugar cooling and dralnlng, J. G,
Suspender, 8. K, Ellls andansh
Syriage, W, P, Clotworthy ...
Telegraph, fire alarm, 5. Chester,

Tire upsetting machine, W._ Holdsworth
Tobacco hanger, T, B, Garr
Track clesrer, J Doman .. ..
Tray for beer glassen, vic, , J \mlmt)
Trunk, A, V., Romade......ccooinnes
Tarbioe whee!l, T, 11, Clark.......
Type casting and settiog, C. 5, Westleott
Umbeslia runner, J. M, Barkert, . ......c.oo0000
Vehicle axle, U, Deck, .
Vebiele runner, llurh)bl' 1 L w
Veblilcle springs, 5. Gliziager
Venicle rubber tyre, G, A, Greene. ...
Velocipede, V. 8, Seagrave. ... :
Ventllating bulidings, L. R --unln
Wagon, dumpiog, D, E, Davis
Wagon, dumping, A. A. Hoeh

Wagon, fufant’s parior, B, J ll-rll--.n
Wagon spring, W. V., Whitney

Wash tuh wringer, A. W. Caldwell
Washer, steam, N Howe

Angell .,

A,015,
G, Pettis
S8 N,

Washers, machios for spring, J V\ Groyer
Washing machine, . A, Downer .,
Washilog maekine, V. Licher
Water wheel, A W Haag
Water wheel, reywiaibilo, A W
Wind wheel, A J Neckley
Windlass, J. I’ Mauton
Window screen 11D

Lindiey

Walbrlige

5 mutim gmmmu

. 100,258
o 100117
oo 100,152
o 160,200
. 100

Journal box, P, Durns cen 160,248
Key hole guard, La Mance of al o 169,078
Kliln, drytog, D, Donnell, .. .. % e 100,29
Ladder, Care & Head. ... SRS vees 100,286
Lamp, G, W, Vornon..... oo 100,418
Lamp extingulsher, J, G, tolr ., 109,268

. 100,00

Match safo, B, H, Whitney. ..oovvviviiiiiis 100,10
Mateh sticks, cutting, J. 8, Fagley....... .. A LA
Milistone spindle trammer, A, Eshelman, .. < 1957
Mopand brush holder, A, P, Seymour (£),........ 6,719
Mowing machine, D, 1. Gage AL
Osry Wo LymBR eseeisivisianssssans 1020
0il, nppcnlu- for erurlnl orude, W, C, l‘ulu-r 109,150
Oller, 8, 8, NOWLON. . 0uiuyyraeessis seratnsels L 169,197
Ore, treating quickstiver, J, P, Stoveking, . 169,118
Organ, octave coupler, 8. J, Crookett, ... . 169,089
Packing box and orate, H. M. Simons, . 109,500
Packing, piston, C. R, James... ....... wreens 10900
Padlock, B. Wallmann o 169,200
Pan, cake, F.G. High.... . 169,264
Paper tube machine, N. Keely............... N0
Pencll, colored copying, G. Schwanhausser,,..... 160,105
Planter, corn, B, King........... tenss a sesveseens 109,176
Planter, corn, A, M. Southard... . 169,570
Planter, seed, J. W, Simpson...... ....... . 169,122
Plastering safoty plate, G. A. Thurston, v 169,128
Plow attachment, G, M. Todd....... cwresi . 169,318
Plowshare die, ete,, W, M, Watson, . 169,213
Postage stamp, C. F. Steel........... . 169,125
Power, motive, Hrettel & Lindsey. . 169,353
Press, cotton, D. 8. MeBryde......oocvvieiviinsnnnn 169,153
Press, cotton, MoMeekin & Hunt... ............ .. 169,184
Printing press, C. Wells ....... ....... 169,821
Printing press bearing, Potter & uuhblrJ... . 169,101
Propeller wheel, N, A, Patterson........ .. . 160,287
Pulley or gear wheel, J. B. .\luon....... . 169,114
Pump box, J. Dillon.,...... .. .. . 169,092
Fump bucket, E. J, Dunbar . 169,155
Purifier, micdlings, M. Sower.... ... .
Ratlway, elevated, J. Westcott...... . 169,82
Rallway jolnt fastening, L. Chllson. . 188,255
Rallway rall joint, G. E. Dering..... . 169,258
Raflway rail jolot, W. H. Hornum .. .. . 168,%s
BEallway rafl Joint, W, H. Rodinson... 169,285
Rallway switch, W, L. Lamborn... ... ... 18,734
Ratchet wheels, olleK for, B. 1, Perry.. . 100 10
Refrigerator, E. § Bltaer..... N - IR SRR o 189,18
Refrigerators, E. B, Smith............... .. 169,505, 169,306
Revolvers, safety cateh for, C. W, Hopkins (r).. 6515
Saddies, stirrup for riding, J. C. Wagstafl. cees 169,209
Sash fastener, C. L. Alexander.......ccovvvnnnn von 189,222
Saw eet, W. Burgess. . ............ . 169,10
Sawing machine N. M. Miller.. . 169,982
Scaffold, traversing, D. R, Kelly......... . 18,50
Screw taps, machine for cutting, H. Boyd . 169,050
Scythe snaths, bendiog, Russel & Birner.. . 169,120
Seed and guano distributer, A. H. Simms. . 169,19
Sewing batton holes, J. T, Jones, ......... 169,108
Sewing machine caster, T. B. Garretson. . . 169 097
Sewiag machine, bag, H. P. Garland...... . 168,163
Sewing machine table, R, H. St. John, . 169, 810
Sewing machine driver, J. Bolton....... ......... 169,039

165 0oy

. e

16,1

wee 160,20

169,148
169,06

. 18,081
. 10,2

103,116
1,5

« 1,10

19 a0

. 1S

189,153
108,151
169,168

. 1692

1906
169,504
(Lo 1)
9,202

« Mt

16,168
L AT
120
1,182
x50

wm fooding mochanism, I, L, Brewar........... 100,081
Yarnn, tufted, 1. Bottomloey .. voa 160,100
DESIGNS PATENTED.

8,947 —Canrxrs —J, Rarrett, New York city,

96, ~Gangriens, U, Hertor, New York city,

5,500 10 8,350, ~EMnnotoRny PATTERXs—W. Btelohaus,
Neow York eity.
750 aud 4,750 —Crooney Parrenxs,—W,
New York elty.
BN, INRATANDS, 8.
I'a.

8,700 to 8,738, ~8imt Srupn, L, 8, Beals, Astoria,N. Y.

8,380, ~Doon PLate.—J, Capron, New York clty.

£, < Noor WesniNg,—J . A, Greene North Kingatown
"

5,761, Snor FroNts, -G,
Mans,

1,702, Sy DRACKETS, K, J . Steole, Westville,Conn,

0,708, —~ Aunus Covan.— W, Wallnelh, New York elty.

Stelnbaus,

J.Van Stavoren, Philadelphiia,

Meorritt, South Weymouth,

BOHEDULE OF PATENT FEEM o0
..............w

On Allng esch .pollullos lor [} hull (17 yoars) ..
On laruing enon orgioal PAtenRt. . .ooiiiiinne
On appoal o Bxsminersin.Chlef. .,
On appeal to Commissioner of Patonts,
Un application for RoIsUO, ..ooeiins
On Alog & DISCIAIIDOr, oo
On an application for Dosign (3)§ yoars)...
On applioation for Deaign (7 yoars).......
o spplication for Deatgn (14 yoars) . .......... B30

CANADIAN PATENTS.
LIAT oF PATENTS GRANTRD IN CANADA,

wans

October 30 to November 2, 1875,
5,997, <1, I}, 8lichter, Kalnmazoo, Mich,, U, 8, Klastie
palnt componnd, Oct, 40, 1870,
5,0 —J. I\, Sliehter, Kalamazoo, Mich,, U, 8. Fire-

proof roofug cement, Oct, 8, 1875,

5.09.-J, B, Slichter, Kalamazoo, Mich., U. S, Fire-

proof palnt compounds, Oct, 50, 1875

5,80.—J, H. Tackabery, East Tibury, Opt. Spriog
buggy top. Oct, 50, 1870,

5,801, W, C. Peel ¢f al., Springfield, Ohlo, U, 8. Dush

boards for vehicles, Oct, 30, 1875,

5,92, ~F, J. Wallnce, Waterloo, lowa, 17, 8. Ml dam,

Oct, 20, 1875,

5,900 —~W._ I\, Bartlett, Amesbury, Mass,, U, S, Heater
furnace, Oct, 30, 1875,

5,904, -~ W, Goodwlin, Liverpool, Eng. Machine for the

transfer of grain, ete. Oct, 80, 18705,

5508 —J.J. Catling, London, Ont, Draft stops for bot-
toms of doors. Oct, 30, 1875,

5,300, ~1. R, Venners ef al,,Comberland, Md., U, 5. Ma-
chine for rolling tapored bars, Oct, 50, 1555,

5,307.—~R, Winder, Bolton, Eng. Type-compositg ma-
chinery, Oect. 30, 1535,

598 —D, C. Tayloretal., Rrooklyn, N. Y ,U. S, Water
meter. Oct. 30,1575,

53M.—J. W, Branch, St. Louls, Mo., U. 5. Fhtting
dlamonds In holders, for working in stone. Oct, 2,185,

5310.~G. D. Belcher, Springficid, Mass., U, S, of a4,

Boat-detaching apparatus, Oct 0, 150,

5,311, B, Dixwell, Boston, Mass., U, ¥, Steam en.
gioe Oct, 30, 1575,

582 —J, C. Spencer o al., Montreal, P. Q. Stench
trap. Oct. ,1875,

5.815.—A. Oat, Oswego, N, Y., U. S, Charn. Oct. 20,
1535,

5314.—W_ A, Stephens, Succasuna Plains, X, J, U. S
Making wrought iron direct from the ore. Oct, 20,1575,

5,815.~T. Thornton. Saltbhurn, Eng. Door and gate
closer, ©ct, 30, 1850,

5.516.—8. Wallace, Seaforth, Ont,
Oct, 50, 1575,

Double cheese box.

5,015.~G. P, Reeves, Helena, Mon. Ter.,U. 8. Lacer,
Oct, 20, 1535,
5,318, ~G. M. Fuller. Holyoke. Mass,, U_S. Machinefor

making water, gas. and sewer pipes. Oct. 30, 187,
5.319.~R, Gill, Amtwerp, N. Y., U. S, Fence post,

Oct, 30, 1575,
530.~C A.Chamberlin, Camden, N. J., U. 8§, Chaln
cable, Oct. 80, 1575,
5,81.—-J. Smale, Exeter, Ont. Seamless shoo, Nov,
2, 1875,

552, —R, Sutheriand, Shelburne, Ont,
churuing., Nov. 2, 1595,

5.2, ~E. E. Hargreaves,
Nov, 2, 1%,

524, J. W, Lefferts, Raltimore, Md,,
edge trimmer, Nov, 2, 185,

585, ~C. E, Hill, New York city, U, 8, Structure for
plers, wharves, foundations, eto. Nov. 2, 180,

Machine for
Barnla, Ont, Exbaust fan,

U. §. Shoesole

4.000,-D. M. Richardson, Detroft, Mieh , U. 8, Ma-
colne for scouring wheat, ete, Nov, 2, 1575,

5,80 .~H, Fowler, Detroit, Mich,, U, 8§, Machine for
cutting hoops. Nov. 2, 1895,

5,58, ~W_H, Seymour, Johastown, N, Y., U, & Secaf-
fold clamp. Nov, 2, 193,

5,50, -G, B, Tnurber, Upton Station, I'. Q. Oscllisting

water and alr pump, Nov, 3, 198,

5,80, W, DS, Moncrieff, Glasgow, Scotland. Loco-
motive ear for tramways, Nov, 2, 195,

5,8, W, N, Milllken, Sacramento, Cal,, U, 8. Trac-
tlon engine. Nov, 2, 1805,

S22, . Elllott, Kittoring, Eng. Sewing machine nee
die. Nov. 2,188,

5,00 W, P Widditield, Stloam, Ont, Car bmake, Nov,
2, 1%

5.5, P, Flugidbons, Oswego, N, Y., U, S,
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c..u are Bty pet cent cheaper to use thun the
"

WIRE ROPE

) ING S SONS, Manufsctur
HSORBLING Yok,

f.'l

New

...J..orl.ubeny . 1y

Treatoa
%&e and Bope for comuveying power jong
Send -

€ Dlunond Carbon Points, indispensable for

mmum Wheels, Grindstones, zlso Trueing wp

Mn«! Steel and Paper Calender Rollers,etc. Address
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yrometerﬂ. Ovens, Hot Blast Pipes,

Boller fines, Super-l{u'ed Steam, 011 Sulls, &c.
Sole Manafscturer,
o B Liberty St., New York.

IRON PYRITES,

free from Arsenic, In quantities, cacap. HBox 3, Brock-
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COMPILED FROM THE
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An INMustrated Hand-Book of Practienl
Hints and Suggestions for Mechanics,
Eaglinecers, Farmers, Housekeeopers,
and Workmen generally.

—_10—

EpiTED 8Y PARK BEXIAMIN,

Contents.

DEPARTMENT OF MECHANICOS,
Master-Tools, accurately represented, How to make
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On tor,
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,l' RE EM
Kuaranteed equal to any In the
lhln sny other Arst class emery.
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Revolving - Die Bolt Cutters,
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HOWARD IRON WORKS,

BUFFALO, N. Y.
g Bend for Clrenlar. 33
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he Standard - Best Stock—Finest Finish.

MANUPACTURED ONLY BY
D. ARTHUR BROWN & CO,, Fisherville, N, H.

MAGNETS—Permanent Steel lagneu
of suy form or size, made o order F. BEACB
& CO .8 Lutl 5L, , New York. oftoe celo-
um-;: Tom Thumn and Miniatare 'l'u

DITCHING and EXCAVATION.

RANDOLPIU'S PITOHER AND PKCAVATOH Slmple,
strong, l!ld adapted to all_sofls reasonably free from
r large stones, Will do the llhor of 100 men.,

and use them. Valuable suggestions for of
Machine Tools. Hints for Casting, Forging, Temper.
g, ete. Trads Secrets and Wrinkles, The whole super-
vised by Josuuva Roae,

DEPARTMENT OF ENGINEERING.

The management, construction, and repalr of Dollers,
Engines, Valves, Shafes, Belts, Pulleys, and Hangers,
Brief rules for practice, ete., prepared by Mr, R, H,
Boxt, Also, New Paper on Tosting Motal, expresaly
written by Pror, R, H, Taonstox, C.E., who also su-
pervises the entire Department,

DEPARTMENT OF PRACTICAL
TECHNOLOGY.

Supervised by Pror. P. H, Vaxpxn Weyps, M.D,
Metallurgical Operations; Cements and Gluea; Palnting
and Varnishing; Making simple Instraments, ete , eto,
Hundrods of Reclpes for every varlety of Industrial
Work,

DEPARTMENT OF THE FARM,

How to construct Farm Bulldings. The Dalry. Hinta
for care of Stock, about Manures, Plants, Vegetables,
Treea, Farm Machlnery, ete,, ete,
DEPARTMENT of the HOUSEHOLD,

Cl ing Processes of all kinds, Window Gardens,

With Disston's Saws

Hardware Trade
I.A V(-DO\ MITRE BOX CoO.,
Send for Ctreular, Wers Falls, Maes.

XPERIENCED MILL MEN, who are using

E. HOE & CO.'S New Patest Saws, concur in way-
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THE

CHRISTIAN
_ UNION.
REV. HENRY wu._g_nucxn. Editor,

Elllnwood's authorized verd.tim reports each week of
Mr. Beacher's

Sermons in Plymouth Church.
Al s Wterary productions, ineluding the eharacteristic
“BTAR Parxes,'* will be given. Serfal Stories by

Kev. Epwano Evenerr Havx, D.D.,
(Author of & * Man without s Country,” &e.)
Hox. Ausiox W. Tounaes,
Jndﬁf of the aneﬂnr Court of North -
s CAutbior of ’I’ulnetw,." a" Ve

Mua. Haouer Brrcnen mfmr.,
(Author of ** Unele Tom's Cabin, &o).
A Comprohensive Family Religious Nowspaper,
Terms $3.20 por year, postage propald,
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Destruction of Vermin, Care of China, Glass, and Fur.
nitare, Pnperln; Walls. Simple Remedies, oto,, oto.

The vo.ume comprises 250 pagoes, Is printed on fine
paper, with giit edges, and (s of large pocket-book form,
flexible covers, neatly ornmmentea.

Malled, post pald, on recelpt of $1.50.

1 copy Sciecntific American, 1 year, and 1 copy
Wrinkles nnd Reclpes......coooonnannnn. o0 $4.20

Address
H. N. MUNN,

PusLisaEen,
P. 0. BOX T,
37 Park Row, New York Clty,

HARTFORD

STEAM BOILEK
Inspection & Insurance
COMPANY.

W. B Framxus, V. Fu 3K, kzazm, Praw .

b e, S
EARTFORD, OONX,

The PORTER-ALLEN ENGINE.

POSITIVE-MOTION VARIADLE CUT-O
RAFID PlhTO\ SPEED,
CHAKLES T. PORTE ®, =2
H nrlcm N.Y. (lly.

THE NATIONA

Steel Tube
PaTex-
=0

Send for a eircular

ieaner.

Jury s
19,
Adopted and 1n use by 1), Navy, Formale by dealors,

Bend for Clrealar HK ( HALMERS SPENCE CO,
foot E. ;b Btreet, N. Y., Agenta for the U, B,

NON- COIIBUU'"BL! STEAM BOILER & PIPE

RING

WITHATRSPACEIMPROVEMENT,
Baves 10 to 2 por cont, CHALMERS SPEXCE CO
foot E. mth Bt N. Y. 130 N, 20d 8¢, , St |uul- Nn

- W. C. DUYCKINCK,

IMPORTER, MANUFACTURNN, AND DEALEN |n

Railway, Machmlsts’and En-
glneers Supt)lles

50 AND 52 JOMIN NSTREET,
P, 0. Box 410 NEW YORK,

W S

REYNOLDS & CO,,
EANT :’r.:lhr"i’\l“:l'\l EN, OT,,
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Iron and Steel Bet Serews, Round, Square, and Hexazo:
Head ; Macking ané Cap here l‘xu.l) Kaob, and 1 ’r:
Serews; Maching, Nl we, and Roof Bolts, Bolt Ends,
Mlanks, Nute, Washors, ole . of every description
«Bend for Pries List

umdfly ll the cost of ten, Machines of all sizes, cut-
from three {nches wide, three feet deep, to 3 Inches
'l o, four feet deep, Knn -uu made to order, Clrcu-

Iars, &o., Kent on a
AANDOLIT BRO" B 511 Brosdway, New York.

DYERS AND MANUFACTURERS,
Thoman's Fluld Tannle Aecld, or Black Color Base,

lor Coloring Hata (.Arnma. and nll Felt Gooas, and Tex
e Fabrics, and lor mnk ng Ink, Price 6e, perib, Ad-
reds FENCER TH mus. Eimira, N. ¥.

W & G’ § Patent Offces,

Established 1846,

The Oldest Agency for Soliciting Pavents
in the United States.

TWEN1Y-EIGH? YEARS BXPERIENOM.

MORE PATENTS havo been secured through
this agenay, st home and abrosd, than through sny otber in
the world.

They employ as thelr sasistants s corps of the moet ex-
periencod men a8 examiners, specification writers, and
drarummen thet can be found, many of whom have been se-
e:ted from the ranks of the Patent Office,

SIXTY THOUSAND Wventors bave svalled
themselves of Munn & Co.'s services (o exsmining thelr tn-
ventiona and procuring thelr pstenta.

MTTNN & CO. in connection with the publieation of the
BOTENTIFIO AMERICAN, continue to examine Inventions)
confer with Inventors, prepare drawings, specifiestions, snd
s smgnmentasttend W filing spplications in the Patent Offies
psying the government fees, and wateh esch case step by
step while pending before the exmminer. This ls done
through thefr branch officecorner F and Tth Btroots, Weah-
Ington. They also prepare snd fllo cavests, procure design

trademarks, and rel stiend 1o rejected cases
(pnwvdbymtnm\otorothc-Mql).mnm-
rights, attend to Interferences give written opinions on
mattors of Infringement, forniah coples of patents: in fact
sttend to every branch of patent bustnses poth in this and
in Zorelgn countrics.

Patents obtained tn Cansds, England, France, Belgium
Gormany, Bussia, Prussia, Spain, Portugal the Britiah
Tolonjes, snd sl other oountries where patemts are
granted.

Coples of Patents,
Persons desiring any patent issued from 1886 to Novem.
ber 26, 1867, can be supplied with official coples at & rea-
ble cost, the price depending upon the extent of draw-

THE B B E ST INJECTOR

For Locomotive and Stationary Bollers.
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here and In Eurepe

Throws more and holur water, with leas steam, than
any others, It hastwo Watorways, ixed Ronln.ud no
movable parts to get out of order

NATHAN & D B.
@~ Bond for cnulonse.gw

OGERB' TANNATE OF SODA BOILER
SOALE PR!:;!NTIVR JO8. G. ROGKRS & CO.,

Bole Manufacturers
rty St., New Yoric.

Madison, Ind, Send for book on Boller Incrus-
From the best on Manufscturers, For
ES BRAND Dcllﬂﬂl N

A Practical Treatise on Coment furnfshed for 2 cents.

ngs and length of specifications,

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

A copy of the clalms of any patent lssued stnoe 1556 will
be farnished for §1

‘When ordering coples, plesse to remit for the same as
sbhove, and state name of pstentee, title of Invention, and
date of patent.

A special notico s made in the Borewriro AMERIOAN of
all Inventions pstentod through this Agengy, with the
psme and residence of the pstentee. Pstents are often
sold, In part or whole, to persons stirseted to the invention
by such notice.

A pamphlet of 110 pages, containing the laws and fall &)

otions for obtaining Unitad States patenta, aleo s cirenlar

ﬁml!lo\- Do Your Own Prlntlng
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THE SOU'I'IIBBN STATES
AGBICULTUEAL AND INDUSTRIAL
EXPOSITION
Will be Held on the Falr Grounds, at
New Oricans, Commencing February
26, 1876, an Continuing Ton Days,

L. ARKS, PresioexT
SAMUEL MU LLZ\ GEXERAL SCPERIN TENDENT,

Executive Conunlneo.
A. BALDWL\.CM
8(! MIDT

JAMES 1. DAY
COLONEL J. D. HILL, JOn\ G. FLEMING.
It Is the alm of the Board of Commissloners to make it
s thorough Exposition of the Agriculturaland Mechani.
cal Products of the Southern States, Mexico, and Central
America; but It will be open to competitors throughout
the country, and the geaeral premium st will embrace
all articies comprehended In lcheuenl deosign of an
Agricaltural and [ndustrial Exposition, includiog special
premiums for omruz Southern products
The Mechanieal Department has been devised with
great care and on the most extensive scale, The Pre-
miam List will be ready for distribution Norember 3¢h,
Ample armagements have been perfected for the trans.
portation of goods and Yisitors from every section atl re.
auced rates. For detalled information, sddress
SAMU MULLEN, Grx'L Sor'r,
hu mump 'St. .y an Orloans,
lC[lAHDB()N \Ihl(IA\l & CO.,
Manofacturers ur tho latest .mprnvcd Patont Daplola'
and Woodworth Planing Machines, Matehing, Sah and
Moldin, Tc-nnnln Nursl-ln (lorln‘ N""!uﬁ Vertl.
cal and Clrenlar Flr sawing ) uh!nen Saw In, Saw
Arbors, Scroll Baws, Ihll'-). Cut-Off, and l“p mw
Machines, Spoke and Wood Turning Lathies, and yarious
other kinds of Wood - working Machinery, CUstalogues
snd price lista sent on applleation. Manufactory, Wor.
cester, Mass. Warehouse, 107 Liberty Strect, Now York,

Muachiner, g of Improved Stylos rnr mAKl
SHINGLES, HEADING AND S 8,
Bole makers of nu- woll known Isrnoven L A\\ ) I ATENT
Bianone axn Heapino Sawivo Maomixx, Forelrea.
lar, nddresa THREVOR & CO., Lockport, N. Y,

T DAMPER™ B n 8 T Anp LEVERT

REGULATORS GAGE COUKS,
M!’ll RILL & KEIZER, 44 Holliday St Halt,

PLANERS,

)\(-I\l LATHES, DRILLS, &¢ d for l‘viﬂ-lll(
NEW HAVEN MANU FQ(TI LING OO,
nyen, &nun

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Bridges, ltr-rnulrn Broweriea, eie
\ostage for Practioal Troatiso op Coments,
MEROMANT & Co., 76 South Bt., Now ' York.

Remit 6 conts

l‘uu\uw& FLUID TANNATE OF SODA-
Never falls to remove Scale from lllL‘l"lll Doller,

using any kind of water, It 1s in Barrels 30 1b, . & Dhis

B0Ib., K Dbis, 138 1h,  Price only e rib.  Address
N. BFENCER THOMJ 'v Elmira, N, Y,

(K)Akl)l 8' PATENT UNIVERSAL BCUEN-
11m \HLI'\ For grinding Bones, Ores, Sand, Old
rucibles, Fire Clay, uu.nrn 011 CaXe, ¥oed, Corn,
Corn snd Cob, r“h"Yl, Snoft ‘f" s.n- Roots, Spd
Coflce, Coconnal, Fiaxseed, Asbestos, Mica, c"‘ .m
whatever cannot be ground by other mills, Also fo
Printers’ lnl- Paste Nlacking ete. JOHN W. T
ruccensor to JAMES BOGAKD UB, corner of
Elm bta,, New York

muw
1o aod

pertaming exolusively W Forelgn Patents, stating costs in
och country, thme granted, etc, sont froe.  Address

MUNN & 00..
Publishers SOIENTIFIO AMERICAN

37 Park Row, N, ¥.

Baawos Oryv = ~Cormer ¥ and Tth Streetr,
Waahingtor, D, C,

or TH
SCIENTIFIC AMERICAN,

FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH YEAR

— -
VOLUME XXXIIL-NEW SERIES
The publishers of the SCIENTIFIC AMERICAN
beg to mnnounce that on the third day of July
1876, a new volumeo commenced, It will continue
to be tho alm of tho publishors to render the con«
tonta of the now volume more sttraotive and use
ful than any of {ts predecessors,

70 the Mechame and Manufacturer,

No person engaged In moy of the mechanioal pur
suits should think of doing without the ScxexNTirio
AMERICAN, Bvery number contains from aix to ten
ungravings of now maochines and inventions whioh
cannot bo found In any other publioation,

Tho SOIENTIFIO AMERICAN Is dovoted to the
Intorests of Popular Bolence, the Meohanio Arts,
Manufaotures, Inventions, Agrioulture,Commorce,
and the industrial pursuits genorally ; and it is val-
unble and Instruotive not only (n the Workahop and
Manufaotory, but also In the Housebold, the Li.
orary, and the Mu Iloon.

Omno copy, ONo yoar (ponm lnoludm.. ‘?ﬁ

Ono copy, six months (postage Inoluded), ...
Ono copy, threo months (postage Inaluded). .
One copy of Bolentifio Amerioan for one
yoar, and ono copy of engraving, * Men
of Progros”..... ........ vsssvasttients ACLEID
One copy of Bolentifio Ameriean for one
yoar, and one eopy of * Solence Record™
for 1878 . .
Roemit by postal order, draft, or axpross.
Address all letters and make all Post Ofoo or-
dors and drafts payable to

MUNN & OO.

87 PARK ROW, NEW YORN.
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THE HUDSON RIVER BRIDGE AT TROY, N. Y,

We herewith give an illustration of the bridge which
crosses the Hudson and connocts Troy with West Troy. It
was designed by Mr, Alfred P, Boller, and is the largest
highway bridge ever built in this land of great bridges, ex.
cepting the truly magoificont Girard avenue bridge, by
Clarke, Reeves, & Co., at Philadelphia. The bridge consists
of (measurcments from center of piers): 2 spans, 244 feet,

AN
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488 feet, 1 span, 226 feet; 1 pivot draw, 258; 1 span, 85; 1
span, 65; total, 1,122: not including the masonry approaches
at either end,bringing the grade up to 34 feet above ordinary
water mark. All the masonry was designed and its execu-
tion superintended by the engineer, Colonel G. Haward
Ellers, and is thoroughly first-class rock-faced ashlar work
The piers are sll founded on a grillage supported on piles
cut off at the river bottom, about 10 feet below ordinary
stages of water.

Phe flooring of the superstructure is 87 feet wide, of which
24 feet i# taken up by the double rondway. 'The trusses are
P 95 feet O inches between centers, and are #o designed
have all constructive details of wrought iron, All
o nocessible for palnting and inspection, and haye ma-
e nts and pin connections, thus embodying the best
’...‘-')"bs of the riveted and pin connection systems.

The draw span is proportioned on the theory of a continu
' ous girder supported at center when closed, modified by the
always existing open draw strains, The pivot on which the
draw swings is & Parry anti-friction pivot, made by
Sallers and Co., Philadelphin, All the weight is carried to
the center by menns of a system of horlzontal radinl struts
and disgonal ties, pulling against o double wob wrought
iron drum 8 feet deep. Although weighing some 2060 tuns,
one man on & still day can handle this draw of 208 feet in
length with perfect ease. The onds are supported by means
of folding wedges, operated by lineshafting of gns pipe,each
way from center of bridge. The rolling lond for which the
whole stracture has been proportioned is 2,600 1bg, per linesl

foot.

The Tradesmen’s Indastrinl Anstituto,~=~Kooly
Out-Keellod.

The first exposition of the Trudesmen's Industrial Insti-
tute of Pittsburgh, Pa., from October 7 to November 6, wis
& pronounced success, and will doubtless be regularly held
herenftor. The display of industrial works and speclmens
was very fine, The brass work and steam and meehanionl
instruments of Bailey, Farrell & Co., were especially oxenl-

ent; and thero was one exhibit by this firm whick, says the

Plittwburgh  Boening Chroniele, 1n ** the greatest mechanical
curfosity we have ever examined, inusmuch as we are utterly
unable to concelyve, much less comprohend, the means em
ployed to produce the oxtraordinary results attained in a
brief spuce of time. This Is dubbed the Hydro-Poneumstic
Puzzle, and was originally designed for the Centennial, where
it will exelte n degres of attention such as is seldom anccorded
to mechanionl contrivances. This puszle is constructed wholly

BRIDGE OVER THE HUDSON AT TROY, N. Y.

of brass, is composed of a small cylinder, supported by and
connected with a series of tubes, scarcely more than an inch
in dinmeter, placed at regular intervals, similar in curvature,
and all describing and reproducing Hogarth’s line of beauty

A 1
. ’u@

THE HYDRO-PNEUMATIC PUZZLE.

in outline, The oylinder is sixteon Inches long, the appara-

tus 18 fifteon inchos high, and about twelve in width. Appa-

rently it welghs seventy pounds, perhaps less. A water gage
and an air gage are attached. When the pressure derived
from the city reservoir is employed (sbout 45 Ibs. to the inch)
the vapor or air gage, in & very few minutes succeeding, in-
dicates rapidly 500, 1,000, and finally 5,000 1bs. to the square
inch! Now, the conundrum we submit to the mechanic is:
How is the result brought about? There is abgolutely no
movement in the poeumstic puzzle perceptible to human
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eye. The mystery is concealed in the cylinder and tubes.
It would be as easy to run the pressure up to 10,000. We
observed this water or vapor devil a moment, and were in-
clined to call for Keely, when it occurred to us that it ou:-
Keelied Keely.

“‘Next to this really remarkable mechanical device, we think
the specimen of Knowles' pump near by is the most attrac-
tive article. What with thesilver plating, the perfect fitting,
and the thoroughness and degree of finish displayed, it is
the most noteworthy piece of complete mechanism in the ex-
position.”

Since the above was put in type, the manufacturers above
mentioned have sent us a photograph of the curious ‘“puz-
«l¢,” which we have engraved.

In their letter to us, Messrs. Bailey, Farrell & Co. say:
“ The machine carries a ‘cold vapor' gage marked up to
5,000 1bs., and a gage to register the water pressure applied
and marked up #0 701bs. The pipe, 1, is the inlet for water
pressure from the city main; 4 is the water outlet or waste;
2 is the inlet for air; 8 is the outlet for air or ‘ cald vapor,’
if you see fit to call it that, Having the Keely motor con-
trivance fresh in our minds, we prefer to make no statement
in regard to the machine whatever, and we put it on exhibi-
tion as the “What Is It¥or ‘ The Hydro.Pneumatic Puzzle.’
Let those who can make it out. It was made for and will be
exhibited at the Contennial. When we make public the work-
ings of the machine we will write you. It is on public ex-
hibition, not running for 60 seconds, but right along. Wa
prefer not to solve our own pusale.”

Wa are sorry that our Pittsburgh friends should, like the
Keoly people, decline to explain how the trick is done. But
perhaps the mind's eye of some of our ingeniouns readers, with
the data given, can penetrate the brass cylinders, ascertain
the interior construction, sketch, and send it to the ScrexT:-
FIC AMERICAN,

J. P. N, says: * 1 would state that the experience in New
York State, with a class of water wheels which carry an im-
menae load upon the stepping, Indicates that the dyewood
fustic is incomparably the best wood for bearings."
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PUBLISHERS' CARD.

The present volume of the SCIENTIFIC AMERICAN Is draw
ing rapidly toa close. Three numbers (including the pre-
sent) and the yesr will be ended. Some eighteen thousand
of our subscribers will find, printed on their wrappers cover.-
ing this week's papers, the announcement that their subscrip.
tions sre about to expire, and the request that they will re.
mit for the new volume. To prevent any break in the conti-
nulty of their subscriptions, and to enable the publishers to
know how large an edition to print at the commencement of
the year, subscribers are invited to remit for a renewal as
early as possible. Simultaneously with the mailing of this
week's paper, an envelope, containing Prospectus for 1876,
a besutiful chromo Name List, a Catalogue of our Publica-
tions, and an Illustrated Hand Book, useful for inventors and
others, will be mailed to all our subscribers ; and we hope to
receive all the lists back again filled with the names of
those who wisk in the future to take our paper

To save our friends all the trouble possible, we also in-
close an envelope with our address printed thereon, so that
all the subscriber and getter.up of a club has to do, is to
placs his name or list of subscribers in the envelope, with
the postal order, draft, or money, puta 3
former, and drop it into his post office,

The terms of subscription remsin as heretofore—$3.20 per
annum, postage prepaid by us, for single subscribers, with
discount for & number, Seo terms for clubs in special pro
spectus.  All news dealers throughout the country will, as
usual, recelye subseriptions and have our publications on
sale,

cent stamp on the

THE GREAT INTERNATIONAL EXPOSITION,

The coming Centennial Anniversary of our sxistence as
nation, celebrated as it will be by the grandest display hitherto
soon of the world’s natural and industria] prodocts, will have
something more than a political interest and significance,

The centucy just closing hns been s century unique and
unrivaled for lts contributions to the mental and material
adyancmnent of homanity: s centary in which the Selsuces,
pure and spplied, ave passed from the stage of weaknoess,
ancertainty, and general neglect W the very forefront of
bumsn progress, creating in their passage an entirely new

Scientific Awerican.

typo of dvﬂluuon md uldlng more to human power nnd
comfort than all the agencles that had previously been
brought to bear on them. As never before, man s master
of Nature's materials and forces, and mainly through the
nchiovements of the past hundred yeoars.

What the coming century has in store for us, what ad.
vances man Is destined to make in knowledge and power, it
Is impossible to foreeast: it Is nevertheless oasy to see that
what has been done and gained islittle more than the prelude
to the more magnificent achievements the future will have
to record. It is therefore n peculinrly appropriate time, as
we colebrate the first centennial year of our history, to re
view not merely what we have accomplished during our
yours of national infancy, but to compare our present stand.
ing in materlal wealth and progress with that of the other
leading countries of the world.

To those who can spend the summer at Philadelphin—and
nothing less will suflice to enable one to master the wenlth
of instractive watter to be gathered in the extensive halls of
the Exhibition—the opportunity there afforded to become di.
rectly familiar with the present state of the world’s indus-
trinl advancement will be incomparably superior to anything
over offered before on this continent, or likely soon to be pro.
gented elsewhere, But of the hundreds of thousands who
will throng the Exhibition Buildings, not many will be able
to spend more than & few days at most in them—secarcely
time for the mastery of a single department, For the mul.
titude to reap the full benefit of its display of the world's re.
sources, the Exhibition must be brought, so to speak, to
their own doors.

The more enterprising newspapers will repor: and the il
lustrated papers will picture the daily occurrences of the
Exhibition, its current incidents and gossip, its pomp and
show, its hourly doings. and its features of temporary inter-
est. Bat its substantial results—those matters which the
engineer, the inventor, the manufacturer, the artizan, the
man of practical science, the merchant, and the men of general
scientific taste and culture will care most to know sbout—
will lie without the sphere of the popular press. Yet it will
be to the large and rapidly increasing portions of the read.
ing public represented by such men that the Exhibition will
nppeal most directly and powerfully; they will have the
Inrgest stake in its collections, and will be able to derive the
most immediate advantage from the varied instraction the
Exhibition is intended to furnish.

It is the purpose of the publishers of the ScrexrTrFic
AMERICAX to provide for the Centennial wants of this large
and intelligent class, and to do for the substantial features
of the Exhibition what the popular press will do for the inci-
dental and trivial.

While the regular edition of the SCIENTIFIC AMERICAN
will convey to our readers, every week, an extensive and
most interesting general view of the Exposition, our ordinary
space will be inadequate for a large remainder of scientific
information, deserving of record. We have concluded to
meet the emergency by issuing a SCIENTIFIC AMERICAN Sup-
PLEMENT, to begin with the first of January next. It will con-
sist of sixteen large quarto pages, issued weekly, richly illus-
trated and printed in the best style, uniform with the Sciex-
TIFIC AMERICAN, but in effect o separate and independent
publication. The terms of single subscriptions to the Screx-
TIFIC AMERICAN SUPPLEMENT will be £5.00 & year by mail.
The two papers, the SCIEXTIFIC AMERICAN and the SuPPLE-
MEST, will be furnished together for §7.00 a year, postage
paid by us.

It must not be inferred from this announcement that the
SCIENTIFIC AMERICAN SUPPLEMENT will infringe in any re-
spect upon the field now ocoupied by the ScreNTIFIc AMERT-
CAN, It will be strictly what its name implies, presenting,
10 to speak,the overflow of valuable matter which heretofore
we have been unable to utilize for lnck of space. We shall
endeavor not merely to hold the SCIENTIFIC AMERICAN up
to the standard of excellence it has achieved thus far, but to
improve upon the past; and we may properly observe in this
connection that the arrangements sntered into for incressing
the value of our paper for the coming year are fuller and
more liberal than ever before,

Primarily the SCIENTIFIC AMERICAN SUPPLEMENT is de-
signed to illustrate and describe the many interesting subjects
and objects presented in the various departments of the Exhi.
bition with great fullness and detall, with such an abundance of
engravings and working drawings as will place the natural
and industrial riches of the Exhibition clearly and vividly be.
fore its readors : not, however, as a dry eatalogue of the best
things the genins of man has accomplished, but with a
liveliness of description that will interest more than those
directly and specinlly connected with industrinl affairs,

In addition to the special matter pertaining to the Interna.
tional Exposition, the publication will embrace a very wide
maoge of contents covering the most recent and valuable
papers by eminent writers, In all parts of the world, in all
the principal departments of sclentific investigation and
useful knowlodge, Thore will thus be, what has never been
attempted hitherto by any single publication, a woekly re-

view, full and comprehensive, of the world's bost thonght
nnd action,

While it will address the great body of intelligent readers
interested in the selentific and industrinl progress of the
world, the BOTERTIFIO AMERICAN SurriesMext will be spo
cially valuabile,

To Maxvracronens, as it will not only deseribe and {1lus
trate in detall the best machines introduced into each and
avery branch of mechanleal production, but, In the depart
ment of Technology, will furmish early information of all new
and usefal Inventions and discoveries relating to the chem)
«al and mechanic arts
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To METAL WoRKENRS, a8 the department of chemistry and

metallurgy will embrace accounts of all the chief chemical
discoveries and improvements in the process of working the
various metals, with engravings of new apparatus, desorip-
tions of new alloys, and much other related information.

To Exarxeens, since it will furnish the latest and best
papers upon steam engineering, rallway engineering, mining
and civil engineering, millwork, textile industry, ete,, with
engravings and working drawings, besides full accounts of
the latest improvements in telography and telograph engl-
neering, in electric batteries and engines, and all new and
useful applications of electricity in the Arts.

To Arcarreors, as it will furish examples of the best
new structures, with details and drawings of plans, eleva.
tiong, ete., with a lnrge amount of information relating to
the production and improvement of builder's materials, and
collaternl matters.

To STupENTs and SPROIALISTS, innsmuch as, while it will
furnish the Intest intelligence of inventions, discoveries, and
improvements in each department of scientific thought and
onterprise, it will alm not only to keep the specialist
promptly advised of all that is best worth knowing in his
particular department, but will furnish from week to week
such a general review of human progress as to enable him
to keep the run of the Sciences with the least outlay of time
and money.

The ldvantagvs which the SCreNTivic AMERICAN SUPPLE-
mENT will offer to advertisers, either for addressing special
classes of men or the intelligent public at large, cannot be
surpassed. The classes to which it will be addressed will
comprise the most active and well.to-do portion of the com.
munity : the higher ranks of producers: men of genius and
energy : large buyers and extensive consumers of raw and
manufactured material. And as each number of the Sup-
PLEMENT will have a permanent value, its announcements
will remsin a permanent source of suggestive reminders.
The superior value of such persistent advertisements needs
no arguments.

We shall issue the first number of the ScIENTIFIC
AMERICAN SUPPLEMENT some days in advance of its actual
date, in order to meet the large demand for specimen copies.
For additional particulars, see prospectus in another column,

+&
THE WATER GAS DELUSION AGAIN,

This old device has been revived, and is now on exhibition
in Brooklyn and a few other places. It consists simply of
an inverted bell jar plunged in a vessel containing diluted
sulphuric acid and zinc. The water is decomposed into its
constituents, oxygen and hydrogen. Free hydrogen gas es.
capes, while the oxygen of the water combines with the zine
to form oxide of zine¢, which, in its turn, combines with the
sulphuric acid to form a soluble salt. The operation, there.
fore, results in liberating hydrogen from water, and chang-
ing the zinc and free sulphuric acid in the water into & solu.
tion of sulphate of zinc.

The value of this process depends, like that of most other
inventions, on the expense attending it. If the cost of produc-
tion is less than that of common gas, or equal to it, or even
slightly above it, the water gas may compete with the coal
gas, as the convenience of being independent of the gas
works is worth something. Buat if the cost is more than §27
per thousand cubic feet, while common gas costs §3, less than
one minth, itis evident that water gas can never hope to
mest with popular favor, The calculation of expenseis sim-
ple enough to any one acquainted with the fundamental prin-
ciples of chemistry The chemical equivalent of zinc is 64,
that of water 18, and of the constituents of water, oxygen
and hydrogen, 16 and 2, respectively. Therefore if wa wish
todecompose water, by means of zine, into its constituent ¢le.
ments, it takes 64 1bs. of zinc to decompose 18 1bs of water,
by combining with its 16 1bs, of oxygen and liberating its 2
1bs. of hydrogen. Therefore for every 2 Ibs. of hydrogen
liberated, we must consume 064 by, of zine, which will be
changed into 80 1bs. of oxide of zinc. But the process
cannot go on without an acid to dissolve the oxide of zinc;
and for this purpose the cheapest and best is sulphuric acid,
of which the atomic weight is 80; therefore 80 I1bs. of acid
will be required, to combine with 80 1bs. of zine, and the re-
sult will be a solution of 1601bs, of sulphate of zine. Lat
us now estimate the expense of producing these 2 Ihs. of hy.
drogen gas, The 64 Ibs. of zinc will cost, at 9 cents per
1b., £5.76 ;80 1bs. of absolute sulphurie acid is required, and
about 150 1bs, of the hydrated commercial acid will beneeded
at 2} cents perlb., costing §8 75. Total, $0.51. For thisamount
we have 2 1bs of hydrogen gas; and in order to calculate
its value in cuble feet, we consider that one cubie foot of wa.
tor weighs 04 1bs,, that air is 750 times lightor than water,
and hydrogen 15 times lghter than alr, or 15 X 760 =11,250,
times lighter than water. Therefore 11,250 cuble feet of hy
drogen will welgh 04 1bs, ; and dividiog both these numbers
by 32, we find that 850 cuble foot of hydrogen will weigh 2
1bw.; and ax 2 1bs, cost §0.61, that sum iy the price of 850
cubie feet of hydrogen, while, necording to this, 1,000 feot of
hydrogen will cost $27.17,

But this Is not a1, The hydrogon burns with a pale, al-
most invigible fame, and must be passed through a carbon-
fner, consisting of a vessel contalnlug turpentine, gasolin,
benzole, or some other volatile hydroearbon, in order to make
it Juminows. But we will assume that the cost of this is
covered by the value of the sulphate of zine solution, which
might be sold to & chemist, for evaporation and crystallisa.
tion into dry sulphate of xine, It iy, however, almost worth.
less, as the large amount of the salt put Into the mar
ket Ly the telogrmph offices makes the product of little so..

count,
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CURIOUS POISON STORIES.

A story is going round the dally press, to the effect that a
man once spit Into a rattlesnnke’s mouth, and the snake died ;
he did the same thing to an adder, and it died also, Another
adder would not opon its month, so he spiton a stick, rabbed
the spittle on the ndder's nose, and it died. A non.polisonous
black snake was treated in the same way, but it did not die;
and the conclusion Is drawn that human saliva is as poison-
ous for poisonons snnkes as the poison of snakes is for man.

In order to realize the Improbability of this story, we will
stato that the poison of snakes is not their saliva, but o spe-
cinl fluid secreted in & bag situated near the root of the poi-
sonous fang, which is provided with a channel to conduct the
poison from the bag to near the point, so that it may be in-
jected into the wound.

Many poisons, dangerous if given by injection, are harm.
less in the stomach, where, by the digestive powers of the
gastric and other juices, they are decomposed and made
harmless. So the vaccine viras, which by inoculation pro-
duces the well known ulcer, is perfectly harmless when swal-
lowod ; and several other organic poisons, especially of the
septic kind, of animal origin, are only dangerous when en-
toring the system by a wound, and may with impunity be
taken into the mouth and stomach. An excoriation or serateh
on the lips or tongue, by which they may enter the circuln-
tlon, is dangerous, as has been proved by many examples,
Hence the danger of wounds during dissection by medicul
students, by which the decomposed animal matter of the sub-
Ject enters the circnlation, and kills the poor victim rapidly ;
while students with an uniwpaired skin on their hands may
dissect any subject with impunity. A case is on record of a
young lady who kissed the dead body of her father. She
had & little excoriation on her lip, which was touched by the
moisture on the lips of the corpse; it soon inflamed with all
the characteristics of a virulent dissection wound, and in a
few days she was a corpse also. The poison had entered
into the circulation of her blood.

Experiments in this line are of course highly objectiona-
ble; but as far as experience has shown, most poisons of this
kind may with impunity be taken in the stomach. If the
saliva of man or animals has any dangerous qualities, it is
mostly only manifest when entering the circulation of the
bitten individual, and especially when the saliva has been
changed in its nature by the excitement of passions, such as
great fear, anger, etc. Hence arises the often malignant ap-
pearance of bites by infuriated men or animals; while the
introduction of such saliva into the stomach would undonbt-
edly, in most cases, not be attended with serious conse-
quences, This shows the absurdity of the idea that the
normal human saliva should be a poison in the mouth of any
animal, whether possessing poison bags connected with its
teeth or not.

The story reminds us of one which went round the papers
some years ago,about a man who was bitten by a rattlesnake
through his boot. Long after his death, every one who tried
on that boot died of the consequence of a scratch in the foot,
produced by a serpent’s tooth projecting inside the boot;
and the cause of the mischief was only discovered when
many persons had been killed. The inventor of this story
did not know that the rattlesnake poison is only active when
freshly injected from the poison bag.

THE SOURCE OF VOLCANIC ACTION,

Voleanoes have long been considered as having their origin
in the liquid interior of the globe. This view is still held
by some of our best physicists and geologists, though others
hold widely different views. While some believe that the
internal heat is the cause of voleanoes, others hold that
both heat and voleanic phenomena are due to the motion re-
sulting from lateral pressure transformed into a sufficient de-
gree of heat to produce voleanic action, and the question is
receiving no little discussion in scientific circles at the pres.
ent time, The distribution of yoleanoes is confined very
largely to the boundaries of continents bordering on ocenns
or seas, or on islands within these bodies of water. This
fact leads to the conclusion thut water has something to do
with voleanic action, And it has been expluined by suppos-
ing that, as the subsidence of the oceanic regions necessi-
tates the elovation of the continental regions, the shore lines.
are subjected to a great strain from being the fulorum point
of leverage. This strain results in fracture which admits
the waterto tho heated parts below, and this, by its sudden
expungion, forces up the melted materinl to the surface. The
unequal straining, of the submerged crust in subsldence,
would cause fracture which, by admitting water, would ne-
count for ocennic voleanoes, Continentnl voleanoes may be
due to the pressure of shrinksge which forces the molten
matter through mountain fractures, because they are the
places of least resistance,

Whether voleanoes orlginate Inn molten nuclous or stral.
um beneath the crust, which would naturally be homogens.
oug throughout, or from isolated molten material lke sub-
terranean lakes or reservoirs, is largely demonstrated by a
consideration of the material brought to the surface by vol-
canic energy. If this is uniform in ity chemical properties,
it would argue n common source; or u variety of sources, If
the ejected matter varied in its composition, It Iy found, by
inspecting the material thrown out from differont crators or
fissures, that it differs widely in composition ; and even that
the lavas of the same voleano vary at different periods.
Phillips, and luter Durocher, sccounted for this diversity of
composition on the supposition that ths interior fluid mnss
separated into different strata, according to the density of its
components, and that sometimes juatier 1 om one of these
was ejected, sometimes from another, and & «in from & mix-
ture of two or more at opce, Jt may slo | pxplained by

Srientifi i
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supposing that ench oruption was the result of local chem
eal action which melted the rock, and, by thus increasing th
pressure, forced itto the surface. Hunt and others explain it
on the probable supposition that the orlginally cooled crust
is anhydrous, while the sedimentary deposits are all impreg-
nated with water.  When the Internal heat invades the po-
sition of those, the presence of water would greatly facili-
tate fusion ; and the Injected matter would vary in composi-
tion according to the composition of the stratified deposit
which was subjected to the degree of heat requisite for fu-
sion. This Hunt, Babbage, and others considera ready
explanation of all the phenomens of voleanoes and igneous
rocks."

On the other hand, Robert Mallet concludes ** that the
erushing of the earth's solid crust affords a supply of energy
sufficient to sccount for terrestrial voleanicity,” and has cal-
culated that the crushing'of 7,200 cubic miles of rock would
cause heat enough to make all the voleanic mountains of the
globe, These views have been vigorously opposed by Pro-
fessor Hilgard, of the Michigan University, and Rev. O,
Fisher, of England, They claim that Mallet's experiments
of crushing 14 inch cubes of rock, and producing a heat of
217" Fah., are not sufficient to prove that the crushing of
solid rock could produce fusion, Hilgard claims that the
friction of the crushed and powdered particles would be
necessary in addition, and implies that the resistance of the
rock would be “materinlly diminished by the downward in-
crease of hypogenl temperature.,” Mr. Fisher claimsthat, if
crushing rock will produce fusion, the cubes Mallet crushed
in the air should have been fused. He also objects that a
horizontal prism of rock, ten miles long and one in sectional
area, if erushed, would inve the heat uniformly distributed,
and nowhere sufliclent to cause fusion; and asks, if it fuses
in certain parts, what determines the localization %

Mallet meets these objections by saying, first, that the
pressure on rock 10 or 20 miles below the surface would be
214 or 4'28 times greater than at the surface. This would
necessitate greater ““ work” to crush it, and hence caunse
greater heat, This, added to the 1,000° or 2,000° of heat 10
or 20 miles deep, would be sufficient, in his estimation, to
fuse rock. In his experiments, he subjected the stone cubes
to pressureon only two opposite sides, leaving the other four
sides free: and if the six sides had all been pressed simulta-
neously, it would have required much greater force and pro-
duced much more heat. Again, in his experiments, the
crushing force was soslow, comparatively, that much of the
heat was carried off by the steel plates during the process.
But in the earth’s crust the pressure is on all sides, and the
force acts so suddenly that there is little or no time for dif-
fusion of the heat produced, As to the localization, he says,
thatif the rock be homogeneous,the greatest force of pressnre
would be excited at the surface which is in contact with
some fixed rock, and here the melting would commence. He
instances, in proof of this, rocks in the foundations-of
buildings and masonry, when subjected to too great press.
ure, which have thus been crushed or “spalled " off, and al-
ways at or near the joints. If not homogeneous, the crush-
ing would commence at the weakest place; and in cither
case the crushing must be localized either at the end or ends
of the prism, or at the place of weakness where it first
yields. Agsin the temperature of each succeeding foot of
rocks will be raised by the heatimparted from each preceding
foot of rock that is crushed. Now since the pressure is 4-28
times greater twenty miles down than at the surface, this
multiplied by 217° gives 028" of crushing temperature for
the first foot, and the following feet would increase corres-
pondingly in temperature.

Mallet illustrates his points by noting the fact that the re-
gistance of air before a moving meteorite is sufficient to make
the latter red and even white hot; and the greatest heat oc
curs in immedinte contact with the moving body, where the
alr is subjected to the grentest pressure, Also in cutting a
cast steel file in two by the rapid rotation of & soft sheet
iron disk In contact with it, the greatest heat is developed at
the working point, and bere the fileis softened and cut in tyvo
by means of the heat remaining in it, while the air carries
off the heat from the disk Inits revolutions, Cutting of rail-
road bars by a similar process is another illustration in point,
T'he exalation of tempoerature by the work of modifying the
form of n body i also clearly seen on rapidly hammering
tough iron, when after o minute or two it becomes red hot,
then in a second or two it reaches nearly white heat, Mallet
takos into the account the additional heat caused by friction
of the crushed purticles, as suggested by Professor Hilgard,
but seys he knows of no experiments that prove its amount,
and that it cannot be determined in any other way, The
other abjections which Professor Hilgard raiges, namely, that
tho inerenso of hent from the surfece toward the center
would soften the rocks more and more as their distance from
tho surface inerensed, and consequently cause tho production
of loss hent from thelr displacement by lateral pressure and
crushing force, s doubtloss a very welghty and important
one: but Mullet seems not to have given it an adequate an-
“wl‘::;,f(m“or J D, Dann, probably the best geologist on this
continent, doos nob accept the conelusions of Mallet, but
holds that ** igneous eruptions must for the most part hnv.u
come from great fire sens, and had their origin in the earth’s
original lquidity."  To substantiate this view, he instances
the groat dolerytic ejections of the “"“8”“3""]““‘55‘0 ers,
which extended from Nova Scotln to South (,amlluu-—n‘dls-
tunce of 1,000 milos, and the fur greater trachytio urupl:?us
of Iater erns over the Pactlic slops of North Amorica, 'I'he
matter thrown out from sach of these very broad areas, being
(o same in character throughout, points unmistakesbly to
the conclusion that in each case it must have come from one
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grent firo wen or the molten interior of the eartl, At the
timo this matter way ejected, it must have come from & com-
mon woures; but the connection of all ity parts may not be
rétalned i1} the present time, but may have becoms cut off
by subsequent cooling,

THE MEETING OF THE PUBLIC HEALTH ASS0CIATION

A meeting of the American Public Health Association was
recently held In Baltimore, Md. Several interesting papoers
were rend.  The abstracts below given are selected from the
most interesting of the papers read.

VENTILATING BY MACHINERY.

Mr. Carl Pfeiffer said, in substance, that, through the differ.
ence of from 30" to 40" between outer and inner air, a suffi-
cient ventilation in an apartment may be obzained in winter,
but not in spring, summer, or fall. In these seasons it will
be necessary to resort to mechsnical means, which the best
asuthorities consider generally to be nearer perfect than any
other ventllating system. Mr, Pfeiffer thought that owuoers
of tenement houses should be forced to supply proper ventil-

ating machinery which should be located out of the reach of
the tenants,

A NEW ARGUMENT FOR TEETOTALLERS.

Dr. Hitchcock suggests a new rald on the liquor dealers,
for causes which will add a novel argument to those already
urged by total abstinence adyocates, The vital statistics of
the United States, he says, show a mortality of from 7 to 16
per cent traceable to the use of alcoholic drinks. In New
York, $56 a year for each inhabitant is spent for such bever-
ages, by which life is shortened 28 per cent. FEach State
should ascertain, by & commission, how much loss it suffers
from the traffic in liquor, and should assess that loss on the
dealers equitably according to their sales,

THE FINANCIAL EQUIVALENT OF DISEASE.

A remarkable paper on this subject was read by Dr. Ben-
jamin Lee. The object was to determine the loss sustained
by the city of Philadelphia in dollars and cents through the
epidemic which occurred there in the winter of 1871.2. Dr.
Lee calculates the loss by diminution of travel and traffic on
the railways, and loss to hotels, to merchants, and to business
generally. He also computes the loss due 1o sickness and di-
minished production. and by death. He sums up his caleu-
lations as follows: Expenses incurred in care of sick, $208,-
879; loss by sickness (time), $1,072.065; loss by disability
(time and expenses), $10,000,000; loss by death (based on es-
timate of value of a life tosociety), £5,013.000; burial ex-
penses, $74,420; total, $16,363,364. As the epidemic was
due to neglect of sanitary precautions and might have been
prevented by judicious sanitary legislation, the above repre-
gents in cash the money equivalent of the disease, which
was wholly lost to the community.

A NEW USE OF NEW YOREK GARBAGE.

Mr. Jackson S, Schultz suggested a new use of the garbage
of New York. His plan was to buy one or more of the is-
lands in Long Island Sound, erect sheds, and colonize 60,000
hogs, which should be fed with the garbage by the paupers
and criminals of the city, under the control of officials wholl ¥
independent of political supervision or influence.

THE HORSE DISEASE,

The anthraz epizodtic was the subject of a valaable paper
by Mr. Law of Cornell University.

The most universally acknowledged causes of the malady in
animals are: Plethors, or a state of the blood highly charged
with organic elements; an impervious soil or subsoil: a very
rich surface =oil ; inundations; a period of heat and dryness
calculated to foster the decomposition of organic matters toa
great depth in the ground, and great contrast between the
dsy and night temperatures; and in one case all coincided to
prt')duce one of the most malignant types of the diceass. It
may be added that, while this affection is communicable to all
animals by inoculation, it can scarcely be said to spread in
any other way, and is therefore to be locked upon as essen.
tially an enzoditic disease. e must go to such places as the
inundated margins and deltas of large rivers, dried-up lakes
and marshes, or the rich and pestilential Russian steppes, to
find any approximation to the disastrous outbreaks in man
and beast which blacken the history of past ages.

It only remains to be noted what was done to check the
disorder, One hundred of the best steers were turmed on a
higher pasture with & gravelly subsoil. The remainder were
of necessity left in the higher of the two meadows formerly
occupied, but were fenced out from the swamp and lower
meadow where the clay approached to the surface. All of
both herds were fed with hay and watered with a solution
of carbonio neid and bichromate of potassa, The fifty sick
bullocks took small doses of nitro-muriatic acid and bichro-
mate of potassa by the mouth, and a solution of sulphate of
quinia, fodide of potassium, and bisulphite of soda hypoder-
mically, ench repeated twice dally, The result was that of
fifty animnls seriously ill only two died, and the rest made a
prompt and perfect recovery.

F. A, A, says, to smateurs wishing to mark patterns for
seroll saw work : Take the bracket or other plece of work
whicli you desire to copy, and spread over it asheot of paper,
gecuring 1t from slipping. Rub gently aver it a plece of
gnddler’s black lonther,  All the outlines will bo marked ne-
curately, and {t takes but s minute to copy any ploce, '.l"ht-
soving in money for patterns, which cost fram 10 to 20 cents
in the stores, ix therefors vonsiderable, and it is ofton tmpoy:
sible to geta pattern of some particular thing which strikes

your fancy."




'§TEEP ORADIENTS BY LOCOMOTIVES,
y herewith & noyel system of working trains

i gié‘odnnw gradients by locomotive engines, patented

raham Stevenson, of Alrdrie, and Mr. John Reid,
of the Provanhall collieries, near Glasgow, Scotland. The
tus hns just been erected at the colliories named.

Phe Ineline selocted for the first application of this system
Jonds downwards from the main rails of the Caledonian Rail.
way to two plts about throe quarters of a mile distant, with
an average gradient of about 1 in 13, and ranging between
1in 11 and 1 in 15. About six years sgo Mr. Stevenson's
firm constructed two powerful tank locomotive engines to
work this incline, the steepest, porhaps, with one exception,
worked by locomotive power in the kingdom. The traffic
from the pits has so increased of late as to
make it impossible for the engines to over
take it, and the construction of a third en.
gine, or some other means of assisting the
two, camo to be a wmatter for consideration,
With the Iatter view it was proposed to erect
a small stationary engine, working a wire
rope; but in place of a stationary engine,
the idea of stationary gearing, which might
be acted on by one of the locomotive engines,
occurred to the patentees, and this idea has
been put into practical operation, Since that
time the machinery has been inspected at
work by n large number of engineers and
and colliery propriotors, many of whom have
oxpressed decidedly fayorable opinions re
garding it

Oar engraving 1s a side elevation, showing
a locomotive In the position for actusting
the winding gearing, The winding drum
and its gearing are mounted in suitable bear-
ings on framing fixed in a stone- cased exca.
vation below the line of rails on which the
locomotive is brought to the spot. Theshaft
of the winding drum has fast on it a spur
wheel,in gear with a pinion on an intermediate shaft, which
bas also fast on it & pinion in gear with a pinion on one of a
pairof shafts, These shafts have wheels fixed on them, with
their uppermost parts at the level of the rails, and with
cranks on them connected by rods, The rails are cut away
at the parts where the tops of the wheels are; and when the
locomotive, having two pairs of coupled wheels, is run into
position up agsinst a buffer bar,and secured there by ascraw,
its four wheels rest on the four wheels below, the entire
weight of the locomotive serving to impart driving power by
adhesion. Thenon the locomotive being made to drive its
own wheels, these, acting frictionally on the wheels below,
drive the winding gearing. The rails form part of a siding,
while the winding drum is on the line of the incline, When
the train is brought to the top, the locomotive is freed from
its anchorage, runs out, and engages the trains on the level,
disposing of it as desired. In lowering the empty trucks
down the incline, the pinion is disengaged, and the drum
controlled by the friction strap and lever. The amount of
work capable of being performed with the new arrangement
is four times greater than before, when the delays consequent
on running the locomotives up and down the incline, shunt-
ing, coupling, sanding, etz., are taken into account, the cost
of lsbor remaining the same, while the wear and tear of the
rails and engines is very greatly diminished.

MEIN'S PATENT GOVERNOR,

This governor depends for its action on the same principle
that operates if we passa cord througha bullet and cause the
bullet to revolve in s
plane; the cord being held
at each end, these ends
will be) palled jtoward
each other. A heavy ball
is made up of two half
balls united by a horizon-
tal central pin; each half
ball is fixed to a rod; the
top rod terminates in a
ball carried in a socket in
the top of the frame just
under the lubricator; the
bottom rod ends in a plain
jaw, which takes hold of
a rod guided in the frame,
and fitted with a miter
wheel sliding on a feather
as shown ; on this rod is
# collar and spiral spring
to ald gravity; the fork
1o the throttle lever takes
into the collar at the bot.
tom. If the ball were perfectly symmetrical when it was
eaused to revolve on its axis,it would not diverge In any way ;
but the center of gravity not coinciding with that of rotation,
the ball diverges and tends to assume the position shown in
the dotted linew, the halves of the split ball turning on each
other

This is a very simple governor, neat in appearance, choap,
and sensitive, It has been fitted in gome important mills,
and is, we have reason to believe, giving much satisfaction.

Swedenborg as & Chomint,

According to the views held by Swedenborg,the particle of
water is bullt up in this way: The natural point constitutes
the beginning of all things, in the same way that the geom.
etrical point constitutes the beginning of geometry, and iy

Fcientific Awmerican,

thus & medinm between the infinito and the finite. The na-
tural point is described as being produced immediately from
the infinite, its oxact nature being scarcely conceivable; it
conslsts, however, of pure and towl motion, and analogy
might lead one to compare it with a spiral force. Unfortun-
ately for this theory, it happens that in all arguments as to
the orlgin of matter it is precisely this medinm between the
infinite and the finite, this natural point, which constitutes
the point in dispute. We do not ses that its comparison to
a spiml foree gots over the diffioulty, The next steps also
depend ontirely on the imagination, One point is held in

equilibrium by another, and hence wo have a species of
conerete motion, or & motion which is local and gyratory,
and thus distinguished from the all.prevading motion of the

WORKING STEEP GRADIENTS BY LOCOMOTIVES

infinite ; at loast, this is the way we understand the author.
This complex motion is termed an sctive finite, and its com-
plexity is increased by a second process of development,
whereby the first active finites are held in mutual equili-
brum, and & second finite is produced, and g0 on up to the
fifth. In Swedenborg’s view the particle of water is reduced
to a further development, wherein the sixth step is reached,
and its cliaracter may be illustrated by the annexed dia-
gram,

It will be seen that the
particle of water is round,
and that the sphericity is
the naturnl outcome of the
theory of its development,
The individual particles of
water are held to be arranged
in the fluid quadrilateral

~

pyramidal position, wherein
each particle is separated
from the other by the pene-
trating and dispersive power
parts of the ses, where the solar heat does not penetrate,
this perfectly fluid position of the particles cannot be main-
tained, and they accordingly assume a
HrN fixed quadrilateral pyramidal position,
(DO0)
7N contact four of the above circles,and im-
\,,)OO posing another circle on the center to
cover the space intervening.

The partilces cf water being thus ar-
the breaking up of some of the aqueous particles, of which
the compounent parts go to fill up the cavities and spaces of
the remaining, intact, particles of water. According to
Swedenberg, this disintegration or decomposition gives rise
stances produced depends on the shape of the interstices,
Thus, for instance, salt owes its acidity to the spicule which

surround a body formed by the juxtaposi.

tion of spheres. The shape of the particle
consists of one cube and several triangles:
to be in perfection, it ought to consist of one
/" cubical body with eight triangles or points,
as shown in the third engraving.
ing off of one or more of these points, so that the less number of
spiculm will give rise to a salt possessing less acidity, because
there is a similar number of spiculm to produce acidity. The
spiculw of these bodies are consequently the acids, and the
and would constitute some kind of earth, When heat is ap-
plied to u salt, an acid is supposed to be produced by the vo-
Iatilization of the points, while the stoma remains behind
and forms the earth, The author does not explain why the
pect to bo equally so, seeing that it is supposed to Lave been
produced contemporaneously with the points by the disinte.
gration of llke particles of water,

The differont kinds of acids are held to be produced by the
spleulw, which is the simplest or first kind of scid. Niter is
supponed to consist of a central volume vx subtie fiery matter
around which are disposed the acid particles, Swedenborg's
theorios of oll, sal ammonine, and lead are developed by a

of heat, shown in the second engraving. In the deepest
easily imagined by bringing into close

000
ranged, an increase in pressure results in
to the salts and metals, and the character of the new sub-
of common salt, according to this theory.
Variety in the characters of salts is produced by the break-
body without any points would be without taste or acidity,
points are volatile, and not the body, which we should ex-
conjunction in various matters of one or more of the acid
like method of reasoning without facts, and with a full flow
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of imagination , but we think the sxample we have given will
afford a sufficiont illustration of the author's views. —Chemiat
and Druggist,

Ameriean Leather Belting Abroad.

Our Koglish contemporarios are very unhappy over the
introduction of American products into their country, Al.
most avery trade jonrnal that comes to us from abroad hag
something to say about our encronchiments upon thelr man.
ufncturing intorests. The last British Trade Journal wayn

‘1t in certain that the Amoricans are actively bestirring
themsolves at the present time, with & view to gelting
cortain of their menufactures into the British market, Their

iron and hardwares have already got a footing—and in the
Intter case a by no means despicabls one—
here; their cotton manufacturers have made
the first sign of advance towards a region
hitherto dominated by Manchester; and it
would seem that the leather trade is now to
feel the influence of American competition,
It will interest Birmingham and Walsall
to know that the first invoice of leather belt.
ing bas recently been shipped by a New
York firm, who, we are told, work up in
their Brooklyn manufactory ten thousand
hides per annum. The order for the ship.
ment referred to was placed by onr great
gun manufacturer, Sir William Armstrong,
and included two belts of unusual dimen.
sions, one being 2 feet 8 inches wide and 04
feet long, and the other 18 inches wide and
123 feet long, and of double thickness.
Leather belting is largely manufactured, as
is well known in the centers of the trade, in
this country, and as regards material and
workmanship could scarcely be surpassed.
We can only suppose, therefore, that an En-
glish firm was led to place an order for such
goods in America by some advantage on the
gcore of price,. The American manufacturers deserve all
credit for the enterprise and energy they are showing in
their efforts to compete with British makers in their own
market. What possible chance could they have of doing so
successfully, we ask, if their goods were saddled with such
import duties as British manufactures have to bear before
they can reach the American consumer?"

MOORE'S PULLEY BLOCK.

We annex an illustration of Moore's 74 tun pulley blocks,
with which two men can lift a load of 8 tuns. It represents
a front view of the apparatus showing the internal gearing,
which is of 20 inches outside diameter. In these blocks two

revolving disks are mounted
face to face upona shaft. The
meeting face of each disk is
dished out, and the periphe.
ry of each dished recess is
formed into an internal
toothed wheel. Onedisk has
a tooth less in number than
the other, but both have the
same pitch diameter. When
the disks are mounted on the
shaft, the space formed by the
meeting of the two recesses
is occupied by a pinion of
smaller pitch diameter than
that of the internal disk
wheels. This pinion ismount-
ed loose upon an eccentric
forged in one with the shaft
passing through the disks,
and is carried round by the
revolution of the shaft and
eccentric. In revolving, the
pinion rolls round the peri-
phery of the internal wheels,
and in one complete orbitthe
faces of the two disks move a
distance equal to the pitch of
one of the disk teeth, owing
to the gradual displacement
of the odd tooth. A chain
wheel is cast on the back of
each disk, and from the cross

head and hook to which the
weight to belifted is attached
two chaies pass, one to the
right side and one to the left
side of either disk chain
wheel. The loose ends pass
over and are connected at a
convenient distance below the
block, forming a loop, which rises as the weight is lowered,

and vico vorad.  The eccentric shalt is made to revolve by a
hand chain wheol keyed to it, the wheel being worked by an

endloss hand chain, and the mashine is supported in a frame

with a suspending hook at the top, to attach to & beam or

othor moans of support. The differential power is obtained

by the gradual displacement of the odd tooth in the revolu-

tion of the pinion. The disks are perfectly free to move
elthor way round in the frame, but the weight, coming half

on the right side and half on the left, perfectly balances the

block and keops the lifting chain plumb and fair. One ad-

vantage of this system, among many which it possesses is

that the weight cannot run down when left suspended,
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POWELL'S IMPROVED BURGLAR ALARM,

In the accompanying engraving is represented a new and
simple burglar alarm, which may easily be attached to any
door. It I8 5o constructed ns to be rendered operative or in-
operative at will, and is located on the door, shutter, or win-
dow, so that n wire Insertod from the outside cannot be used
a8 & monns of discovering Its presence. It presents a neat
oxterior appearance, as shown in Fig, 1. The rotary parts
are exhibited in Pig, 2,

The devico conslsts of a metal box in which is inserted an
ordinary clock train, provided with spring, ete., and having
the arm, to whick the pendulum is ususlly attached, extend.
ing upward and carrying a hammer for striking a gong,
Across the framo is a sliding bar, A, the movement of which
is limited by a projection passing through a slot made in the
direction of its length. This bar, by means of a spring, has
a tendency to move inwards or to the right, as placed in the
engraving. Connected with the bar is the lower arm of a
lever, the upper forked arm of which is sdapted to a pin on
the arm of another lever. The lever last mentioned comes
in contact with the hammer arm, and prevents its vibration
when the bar, A, Is in the position shown In the engravings.
To the end of the bar, A, is attached a catch, B, which hooks
over a pin fixed on the door frame when the apparatus is set,
On the door being opened, this catch is moved from the pin;
and the bar, A, being carried back by the spring, the hammer
arm becomes free, and the clockwork causes the bell to
sound the alarw

]| A,’."&-i-: J
When it is desired to hold the alarm out of action, a pin,
€, is pushed inward 80 as to prevent the movement of the
escapement arm.

Patented May 18, 1875. For farther information, relative
to sale of State rights, otc., address the inventor, Mr. Thomas

Powell, No. 802 Chesnut street, Philadelphia, Pa.

THE EMISSION OF CARBONIC ACID FROM ROOTS.

It Is generally known that leaves decompose carbonic acid
when they are exposed to the action of the sun, and disen-
gage carbonic acid when kept in the shade. This is easily
proved by simple apparatus, but it is not so readily shown
that carbonic acid is emitted from the roots. An interesting
experiment, which evidences the latter fact, may be made by
menns of & slab of polished marble placed a few inches be-
neath the soil and coversd with fine sand. Beans are planted
in the sand, In which they will grow well for several weeks.
When the plants begin to wither they are pulled up, and the

-

marble plate removed. Thoe surface of the lstter over which
the roots have run will be found covered with fine grooves,
as shewn in the engraving, which indicate the course of the
roots. Marble is entirely insoluble In pure water; but like
all varieties of carbonate of lime, it is soluble in water

with carbonicacid, so that the grooves show that the
ro0ts must have emitted carbonie acid, which thus acted upon

the stone

Scientific Jwerican,
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THE HOLBROOK PATENT BLIND HINGE,

Wo lllnstrato horewith a novel blind hingo, which Is so
constructed that by simple’mechanism, outalde blinds may be
closed und opened from the inside, and may bo held In any
donlred position, and all without ralsing the window. The

Fig. 1,

L e R ST

device also effectually prevents the blinds' slamming during
strong winds, and is well suited for either heavy or light
shutters. 1t will be found without doubt a convenience of
importance during the approaching winter, since it admits of
grenter ease in operating the blinds, and at the same time ob-
vintes the necessity of any part of the person being exposed
to the cold air,

The apparatus is shown attached to the lower part of the
blind in Fig. 1, and in detall in Fig. 2. Referring to the lat-
ter figure, C is a rod which extends through the window cas-
ing and terminates outside in the pinion, D. This pinion en.

Fig 2.

gages with the crown wheel, E, Fig. 1, which is operated
thereby, The rod, C, is turned inside the house by the crank,
A, which has & joint motion, and carries & lug on its under
side which meshes In the serrated edge of the fixed rosetts,
B. It will readily be understood that turning rod, C, through
the gearing, moves the blind on its hinges; and as the rod,
by the means already described, can be held firmly io any
position, of course the blind is at the same time secured.
The device is durably constructed, and not likely to get out
of order. For further information, sddress the Holbrook
Blind Hinge Manufacturing Company, Watertown, N. Y.

MEIGS' IMPROVED DIOPTRIC LIGHT.
The annexed {llustration representsa dioptric light, inven.
ted and patented by Brevet Major-General M. C. Meigs,
Quartermaster General, U.S.A. It consists of a spherica)

lons and adjustable bracket. The lens is hollow and is filled
with filtered water or & solution of salts; its diameter, for
goneral purposes, is about six inches. The Lracket consists
of an ordinary ground burner and socket, the latter joined
to the adjustable or swinging arm. The lens s supported
at three points, namely, by the lower or stationary half of
the swinging arm aud by two mmall supports projecting from
the upper part of the socket.

This dioptric 1ght s so simple in its construction that the

e —————————————
simplicity In an addition to its value as a useful invention,
It can bo handled by any one without instruction, and there
in nothing complieated or intricate in its workings, to incresse
its linbility to getting out of repair.

One such lens, possessing the capacity for adjustment of
this apparatus, If placed upon & bracket or candelabrum on
the wide wall of & room or on the gallery rail of a church or
hall, could readily be adjusted w cast its beam of light upon
the reading desk of the preacher or lecturer, and thus enable
him to dispense with lights about the desk on chandeliers
above or in front of him, which are so fatiguing to the ayes
of theaudience. The lens condenses the light directly upon
the object ; and several such lights snd lenses may be mount-
ed upon brackets or chandeliers, and so adjusted as to con-
centrate their rays upon sny book, map, pictare, disgram, or
plece of apparatus which it may be desired to strongly illu-
wminate,

Mesars. Baker, Amnold & Co,, and Cornelius & Sons, of
Philadelphis, are General Meigs' principal sgents for the
sale of the dioptric light.

PEDDEN'S IMPROVED COW TAIL HOLDER.

In the annexed engravings is represented a handy little
device, designed for the convenience of farmers and dairy-
men, Itsobject is to prevent the cow switching her tail du-
ring the operation of milking, thus rendering the process of
milking less fatiguing in the fiy season, and the likelihood of
spilling the milk less frequent, Dairymen, we believe, avold
this trouble, in n measure, by fastening the tail to one hind
16g by  bit of string; but this is & rather primitive and
cortuinly anbandy device, for which the present invention
will sorve as o substitute.

The attachment, which is represented plainly in Fig. 2,
consists of a short bar of metal, on each end of which is cast
one of the stationary jaws which, with movable jaws pivoted
at the ends of their shanks tosaid bar, form, when closed to-
gether, rings, A acd B, of different sizes. The jaws are held
together and the rings thus closed by collars, C, which are
forced outward by the spiral spring, encircling the bar.
To use the device, the smaller ring, A, is opened and sprang
around the cow’s tail just above the switch; the larger ring
is similarly attached to the gambrel of the leg, the whole be-
ing disposed as indicated in Fig. 1. It will be seen that the
invention holds the tail firmly, while it can very easily be
slipped on or off. The inventor assures us that it occasions
no annoyance to the cow.

Patent now pending. For further information regarding
salo of invention or of rights, address the inventor, Mr
Thomas Pedden, Middletown, Conn.

The Brayton O1ll Engine.

The Brayton gas engine, a motor driven by the combus.
tion of ordinary street gas mingled with air, and now quite
well known to engineers, has been made the basis of
another invention of somewhat similar nature, in which
the motive power is furnished by burning & mixture of
crude petroleum vapor and air. The oil engine, as far as we
have been able to learn, and judging from our own brief in.
spection of its workings, bids fair to be a successful machine,
and one of considerable utility to those who require light
power but who wish to avoid the inconveniences of steam.
The engine which we saw in operation was alleged to be of &
horse power, and served to run a variety of metal-working
machine tools.

The expense of its working, we were told, was only the cost
of five gallons of crude petroleum per day, averaglog some
forty cents. At a future time we hope to go Into the con.
struction of the spparatus more fully; our limited space en-
ables us to give buat brief notice this week. A small puwmp
lifts the petroleum directly from the barrel to the oylinder.
An air pump compresses air into o reservoir at the lower
purt of the machine. The air current passes to the eylinder,
and in suitable proportion mingles with the oil, which Is ln-
troduced in the form of spray. The mixture, by & small
flame which is constantly maintained, becomes ignited, ex

lustestion 1s about all that s needed to explain it, and this

pands, and 50 sets upon the piston
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Correspondence.

The Electric Light and Heat,
To the Editor of the Seientific American:

There is no more curious phenomenon in electri-
¢ity than the heating of the conductor by the electric force.
The fluid theory clearly falls far short of a reasonable hy-
pothesis, for the reason that the so called electric fluid must
be imponderable, and the imponderable is capable neither of
combustion, nor of friction, nor of chemical action, nor of
affecting ponderability or matter, somo one of which fune-
tions is requisite to any production of heat, simply bocause
an imponderable is nothing at all—imponderability having
no existence. The theories of Ampdre, De la Rive, and oth-
ers practically resolve the electric force into an imponderable
something, separate from and which affects the atomic par-
ticles of matter, and its propagation into an interchangeabil-
ity of the polarities of the imponderability upon the faces of
atomic particles,

Ten cups of & Grove or carbon battery will instantly heat a
fine platinum wire to redness, and instantly melt a lead wire
of the same fineness, Nearly twenty cups will be required
to raise an iron wire of the same fineness in the same time
to the same degree of heat; about eighty cups, a gold wire;
in the neighborhood of one hundred cups, a copper wire ; and
almost one hundred and twenty cups, a silver wire: the capa-
oity of the several metals to propagate the electric force
being about as follows, the comparison being with platinum
indicated as & unit: Platinam, 1, lead, 1°1; iron, 1'5; gold,
8; copper, 115, silver, 12.

It will thus be understood that, as silver is about twelve
times as good a conductor as platinum, it requires about
twelve times as much battery force to raise it toa given tem-
perature as it does to raise platinum to that temperature.

Assuming that we are in an experimenting room, observ-
ing the heating of a platinum wire by the electric force, we
comprehend two facts: First, that the heat we witness is
not by combustion ; second, that there is no chemical action
in the wire. Those are really important acquisitions of fact,
for we are at once brought to the positive conclusion that, as
the heat is produced neither by combustion of the wire, nor
by chemieal action in the wire, it must inevitably be due to
friction. To friction of what? Not of *‘ interchanging im-
ponderabilities,” or nothings, which can neither themselves
exert friction, nor influence matter so as to cause matter to
exert friction; but of the motion of one atomic particle of
matter with relation to another,

Except very indefinitely, no idea has yet been formulated
of the action of a galvanic battery. Perhaps we may deter-
mine what that action is, taking as our basis the elements of
zinc and a corrosive flaid, which in reality form the battery.
It is & mistaken notion that the copper plate is an element of
the battery. It in reality serves the same purpose in con-
necting a wire with the battery that the ground plate sunk
into the earth at a telegraph station serves in giving a con.
nection of the line with the earth. It is only necessary that
this battery plate shall offer greater resistance to the action
of the corrosive fluid than the zinc; and the greater the com.-
parative resistance it offers the greater will be the positive
force of the battery; for when the connecting plate is itself
attacked by the fluid, it generates & counter electric force in
the battery; and if it should be as readily attacked as the
zine, the generated forces would entirely neutralize each
other. The copper plate is technically termed the positive

or + pole or electrode, and it is in reality the positive elec-
trode, when we consider that the action of the zine and fluid
is 1o set up repulsory vibration in the direction of the fluid
and copper. Taking an stomic particle as naturally a sphere,
what do we understand to be its alteration by repulsion ?
Fig. 1.

In Fig. 1 the atom is represented as
baving four cardinal points. Supposing
this impact, or revulsion, to be exerted
from the zinc electrode at E, the atom being
understood as an atom of the corrosive fluid,
the sphere would be flattened at that point,
and the result, owing to the tenuity of the
atom, would be a sort of ellipsoid (see Fig. 2). Fig. 2.
That is to say, the impact at E would force
the interior of the atom in the direction
of W. Itis obvious that the shape given
the atom would be trapsferred to the next,
and so on indefinitely, as slso, owing to
the cohiesion of particles, to those parallel
with it (see Fig. 8). 8o that the shape of the atom at E would

Nig. 8. be propagated to an in
definite distance, losiog
foree, however, in each
successive propagation
I need not point out the
fact that such a shapiog
of the atoms would ac
count for the longitudinal elongation and transverse contrae
tion of a bar of metal throagh which the electric force iy
propagated.

What would be the chemical result of sach a shaping ?
T'be nature of & compound I8 such that a certain atomic con
dition is necessary o 1ts becoming or remaining a compound,
The change in that condition would of necessity result in do
composition or separation of the elemonts of the compound,
A8 no two elemonts of & compound sphere wonld be capable
of assuming precisely the same form, and hence the force of
compound atomic coheslon would be nullified. There must
be a different action of the stomic particles of watter, In
order to produce the observed phenomens, from s mere olr
eular or rotary movement, and something different from s
closed clreuit around the particles, or an interchanging of
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polaritios of an extrancous impondorabllity. Thore must be
n shaping of the atomic particles; and reasoning from anal.
ogy and the phenomena of repulsion and attraction, wo must
find in that shaping an spproach both to concavity and con-
vexity, concavity at that side of the molecule where the force
of repulsion is exerted, and convexity on the opposite side.
The concave point is therefors the point of attraction, as the
cohesion of particles (supposing that we start from the — pole
of & battery ton line of wire with the ghape shown in Pig. 4 to
Fig. 4. the line) would cause the suecceding
atoms in the wire to follow the con-
cavity of the primary parelole, and
80 on (sew Fig. 6.
Fig. 5), the
atom 1 be.
ing thae
primary atom, and 2 and 3 being the
atoms in the line wire. Thus, what iy
repulsion from one pole of the bat

tory to the wire Is attraction from the other pole of the battery
to the wire, the action always being from that pole of the bat.
tery which is put to the line; otherwise we should have in a
line, say betwoen New York and Washington, the following
result, if we putat Now York the repulgive pole to the wire,

g, 0,

WASNINGTON

-

NEW YORK
) BATTERY

EARTH- - EARTH

In this case the electric force, necessarily starting from the
battery by repulsion, would appear at Washington a certain
space of time after leaving New York. And if we should
put the opposite pole to the line, we would have the follow-
ing effect : Fig. 7.

WASHINGTON

et
NEW YORK

e daEsw
@l BATTERY

EARTH

In this case the force would be manifested at Washington
by means of the earth connection before appearing at the
concavity pole of the battery which is put to the line. All
this is assuming that the force is propagated solely by a for-
ward motion or vibration—repulsion.
The clearest way of looking at the question is through the
ordinary phenomena of push and traction. A person pushing
& bar of metal forward with a certain force is exerting repul-
sion upon whatover is attached to the other end of the bar;
if he draw the bar toward him, he is exerting the force of
attraction or traction ; in either case a period of time is occu-
pied by the passage or propagation of the force from the per-
son to the other end of the bar; in either case he is really
exerting the forces both of repulsion and attraction. He is
therefore imparting to the atoms of the bar a polarity posi-
tive and negative, so to speak, convex toward himself when
he pulls, and concave toward himself when he pushes.
Returning to the galvanic battery, we find that there is a
certain surface of zinc subjected to the action of the liquid.
A certain number of molecular changes will be set up by this
action. The changes must therefore be in the form of a
vibration, taking for example a single atom of the metallic
elements, The relation between the elements will result in
an aggregation of force, which will convert the spherical
atom into an ellipsoidal shape, which, immediately after its
conversion, will return, or partially return, to its spherical
shape. Then another aggregation of energy takes place in
the elements, and the atom is again converted into a sort of
ollipsoid, and again it becomes & sphere. These successive
changes amount practically to a vibration of the atom, spheri-
cal to ellipsoidal and retarn, and spherical to ellipsoidal and
return, If this accumulation and conversion were sluggish,
there would not be a sufficiently rapid vibration to cause de-
struction of the force of affinity or coliesion, by which a com-
pound is held a compound, and secure separation of the ele-
ments of the compound ; but the vibrations of the atoms are
5o rapid that the force of cohesion, which is nentralized or
disrupted by each vibration, is not sufficiently quick in action
to restore the condition necessary to preservation of the com.
pound in the time intervening between the electric vibra
and as a result, the elements are separated, the com-
pound is decomposed. This, I am convinced, is the phenom-
enon of electrolysis, though [ have not space at present to
elucidate all the features of the proposition.

It will from the foregoing be understood that s certain

tions ;

surface of elements will evolve so many molecular vibrations
per second in the circuit of the elements, and that, however
large the surface of the elements may be, these vibrations
will be condensed into the connecting conductor, Perhaps
this will be clearly comprehended from the following engray-

ing, in which the dots upon the plate are supposed to repre
l"i;:. B

the moleculur vibrations
The 7
vibrations set up on the plate,
b, st the points, ¢, are shown by

soent

set up in the elemaont,

the dotted lines as condensing
into the wire, and at the end of
the wire, a, us distributing
thuat

thore are 100,000 atomic parti-

therefrom. Assuming

clos in n dinmetrie atomie divi-

sion of a No., 20 wire, and that the number of vibrations
generated upon the surfaces of the elements of a single cell
of battery ls 10,000,000 por second : there will, theoretically,
either be 100 vibrations per second of each atomic particle of
the wire represented in foree as 100,000, or 10,000,000 vibra-
tions of each atomic particle represented in force as 1, which
latter is doubtless the more correct assumption. Now as we
incrense the number of cups to 100, we obtain either 1,000, -
000,000 vibrations per second, or 10,000 vibrations of esch
atomig particle per second, or we obtain 100 times the force
of vibration of each atomic particle. Supposing that we
place in this wire a section of finer wire, in which there are
but 100 atomiec particles in a dianmetric division, it is obvious
that the sphero-ellipsoidal vibrations of each atomic particle
in this finer wire will be either 10,000,000 per second, or that
tho force of vibration will be increased 1,000 times. Though
I linve given no adequate idea of the vibrations generated by
such n battery surface in a second, or of the number of mole.
cules of matwer in the atomic dismetric divigion of a given
wire, is it wonderful—is it no! rather a simple and forcible
comprehiension—that this vast number of vibrations of the
atomic particles per second, this inconceivably rapid impact
or friction of one atom of watter upon another, should deve-
lop the intense heat we obgerve in electricity, or the violent
detonntions and disruptions of the metallic conductor? This
is the only explanation of the electric heat, and we now per-
ceive why it is that this intensest of heats may be produced
without combustion.

I hnve said that I have given no idea of the rapidity of the
electric vibrations. The electric force, when undisturbed by
a counter force or an electric force of opposing polarity, has
n speed of transmission hall as great again as the velocity
of light, or 288,000 miles per second. It produces not only
the most intense heat, but the most intense light; and we
have learned that to yield a deep red, the color of lowest
piteh, it is necessary that the propagative atom of matter
shall vibrawe at the rate of 400,000,000,000,000 times a second.
The color of highest pitch is deep violet, and the frequency
of vibrations necessary to produce this color is 760,000,000, -
000,000 per second. The electric vibrations, the vibrations
of the atomic particles of the conducting wire, which produce
the red light, cennot therefore be less in number than the
vibrations which are the requisite of the light. We stand
amazed in the presence of such a mystery of motion, when
each atom in the seemingly silent wire before us is endowed
with life, pulsating at the rate of over 400,000,000,000,000
times a second.

I would not have it understood that I offer the exact form
of vibration of the atomic particles, indicated in the engray-
ings, as the absolutely settled actual form. Further research
may modify the form somewhat; but we can accept it as a
determined fact that it is a motion or vibration of the atomic
particles in a conductor, themselves, and not an extraneous
thing influencing the atoms, that yields the phenomena of
the electric heat and light. W. E. SAWYER.
New York city.

Skinning a Rhinoceros.

To the Editor of the Scientific American:

On October 14 last, the rhinoceros and cage belonging to
Adam Forepaugh'’s menagerie, while crossing a bridge about
10 miles from Schenectady, N. Y., suddenly broke through,
falling about 12 feet upon a hard bottom beneath. The
weight of the animal was 4,200 1bs. and of the cage about
4,000 more, making a total weight of over 4 tuns, which
proved too much for the structure, which under ordinary
circumstances was of sufficient strength. The cage had been
drawn through the country by six pairs of large horses; and
at the time of the accident, it had gone about half-way
across, when the bridge gave way in the center and went
down with a crash. The hind wheels golng down first,
the cage struck with great violence on the rear end.

The driver and horses escaped, strange to say, without
accident. The animal struck with great force on his
rump, demolishing the end of the cage. By great efforts
the cage was extricated by ropes and pulleys from its unfor-
tunate position, when it was found that its inhabitant was
much the worse for the fall, baviog broken his back. He
was taken a few miles from the place of the accident, and
removed from the cage to a shed near the public road, where
he lived a fow days and died from the effects of his injuries.
He was comparatively a young animal (about six years old),
and had not at the time of the aceident attained full growth,

He was valued at sbout £8,000 previous to the accident.
Parties interested in the New York State Museum of Natural
History, at Albany, N. Y., at once set to work to secure the
remains of the late rhinoceros for their already waluable
museum ; and after great offort they succeeded,

Those who bave made natural history or dermatology a
study are probably aware that the skin of a rhinocercs has
an interesting feature which none but a close observer would
detect, About the forelegs and partly on the sides of the ani-
mal are seen innumerable eracks or fissures in the skin, some
of them nearly half an inch deop, ranning in overy direc

tion without any apparent regard to regularity; but upon
closer luspection, the skin I8 found to bo formed ke a plece
of mosuic worl, laid out in pentagons, Thiv peoulinr fon-
ture of the ukin is also noticed in some of the other anlmals,
s the armadillo and a few othors, and is best seen in the
young animnly,  As they grow old, these lines of demarcation
become obliterated.  In the animal under consideration, they
wore shown very visibly. Hix teoth were all perfect and
bones fully ossified ; and upon the whole he was considered
by & competent judge tobe n groat prize, Sixty hours after his
demiso, netive operations were bogun to divest the animal of
that portion of his body which could not possibly be of any
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further servico to him, to wit, his skin, The operation wan
skillfully planned by Professor Ward of Rochester, N. Y. as.
sisted by Professor Lintner, the entomologist, Professor 1all
the geologist, of the State Museum, and the writer of this
article. Professor Ward who had done similar operations
for elephants, hi uses, whales, etc., converted this
apparently formidable undertaking into & comparatively
simple one. The rhinoceros carcass was first turned over
squarely on its back, and maintained in that position by pleces
of timber placed on cither side. A longitudinal incision
was then muade, beginning at the lower lip snd exiending
back to the tail. Then there were transverse incisions
made, running up tho inside of the leg. The skin was then
pulled off, working downwards on both sides. The logs
were disarticulated at the lower joints, leaying the fest on
with the skin, The skin in somo places where we made our
Incisions was fully an inch thick, and very tough, like car-
tilage. The greatest difficulty wus experienced about the
head. To peel off the thick clumsy skin from the head,
without cutting ir, proved rather tedious, especially so about
the base of the horn. The horn is not attached, as might be
supposed, to the bone beneath by un osseous union, but is
merely a protuberance from the skin. Directly underneath
it is a plate of bone, supported by elastic tissue, which yields
like rubber when the animal strikes with his horn: other-
wise he might render himself Aors du combat by the concus-
sion of the blow intended for his victim. 'This protuberance,
though called horn, is found, when examined microscopically,
to be made up of a mass of hairs, agglutinated and conglo-
merated, thrown out from a thick black basic membrane,
from which the horn grows,

Six hours' hard work sufficed to complete our undertaking.
The estimated weight of the skin was 300 1bs. It was atonce
boxed and shipped to Rochester, N. Y. with all despatch,
where it is to be tanned and prepared for mounting or stuff-
Iing. Several months will elapse before this process will be
completed. The reason of the great haste in getting the skin
up to Rochester was that signs of decomposition in the
structure of the skin had already made their appearance.
though the viscera had not yet lost their natural heat, I
have since examined at my leisure some of the blood of the
animal, with the microscope, with particular reference to the
size and shape of the blood globules. I find that they are
not any larger than those of the human species; but as to
their shape, I am not quite sure whether they are pentagon.
ul or globular. 1 certainly have noticed smong them well
marked pentagons, while others were either globular or
amorphous. Perhaps this variation in their appearance may
be due to putrefactive changes, already in operation in the
substance and structure of the blood globule. The flegh was
removed from the bones, which were unjointed and also
shipped to Rochester. It will require necessarily more time
to prepare the bones than the skin. Probably a year will
elapse before they are ready for the museum.

Schenectady, N. Y. M. G. PraxcE.,

The Protection of Woodwork, ete.

For the benefit of those who are ned in wooden erec-
tions and preservation of timber, we here condense from the
Building News some useful notes upon the] subject. The
woodwork we most require to protect is that exposed to al-
ternation of dryness and motsture, such as our external
architectural woodwork is. One of the safest remedies is to
fill up all cracks with white lead ground in oil, or oil putty,
before pointing. A sprinkling of fine sand over the paint
while in & wet state has been used sometimes with capital
effect, and we have had large boards, wooden cupolas, and
wooden casements treated in this way. The sand renders the
paint more durable. A paint made of subsulphate of iron,
ground up with any oil and thinned with coal tar oil and a
little pitch, is recommended. Coal tar and vegetable tar, ob-
tained from pine timber, mixed with dry chalk, is also s
good protective. Linseed oil and tar, in equal parts, boiled
together and used while hot, after being scorched over by
wood burnt under it, strikes into the wood, closes the pores,
and makes an impermesble covering. For fences and rough
wood, cosl tar sanded over is recommended.

To prevent rot, nothing is better than a thorough season-
ing, with proper ventilation. Charring timber, or creosoting
i, will do much to mrrest decay; but when once the dry
rot I8 found, a cure becomes necessary if we cannot remove
or roplace with new, A pure solution of corrosive sublimate
in water, in the proportion of an ounce to a gallon, used hot,
is an effective remedy, A solution of sulphbate of copper,
41b. to & gallon of water, laid on hot, s recommended ns
another care, Paraffin oil, or the chospest naplitha oll, will
stay the decay.

An preventiyes sgaingt marine attacks, conl tar, applied
alone, or after a saturation of corrosive sublimate, s boen
offective in checking worms; also & mixture of lime, sul.
phur, and colocynth with pitch. To prevent worms in tim.
ber, an infosion of quassin is found to be an antidote, any-
thing bitter being aotagonistic to animal life. Creosoting Is
one of the best proventives, howsver, where it can be used,
For articles of furniture & good conting with copal varnisin
lnseed ofl is n method we can safely rocommend. Eyen for
externnl woodworlk of ornamental kind, as gablo boards and
caryed work, If the wood is properly seasoned, it 1 to he
proferred to painting. Other insocts, such as ants, infost
woodwork in new houses. In lsrders and pantries thoy are
particularly troublesome, frequently gotting into proserves,
under the orust of pantry, and into anything of u sweet taste,
W may hero apecify & fow of the romedies for this k!nd of
pest: Corrosive sublimate, all essentinl olls, Boethell's pro-
cens, powdered borax, petroleum oil, camphor, and creosote, |

Scientific Amervican,

Tho objection 1o the first cure is that it is & poison; but the
other materials are almost as effectual, and can be easily ap.
plied. Sometimes, however, it is not desirable to wash or
sprinkle our finer woodwork, such as carvings; snd it is ne-
cessary to have recourse o another process to destroy worms
In such work. Wo are repeatedly asked for recipes for this
purpose, and wo hiave given one or two remedies of s simple
kind, One of the best modes s to fumigate the carvings or
furniture with Lonzine. This may be done by enclosing the
articles in airtight cases or small clogoty, and then subjecting
thom to the vapor of benzine, which penetrates the wood
deeply. Sponge snturated with the benzine and placed in
sancers s the simplest maoner of fumigating. The fumes
of chloroform have also been found destructive. Or the
earvings may bo saturated with a strong solution of corrosive
sublimate, and afterwards yarnished If thought desirable,
(Probably the simplest plan is to lmnmoerse the article bodily
in a bath of naphtha, as recently described in these columns,
—Eps. Scr. Ayw)

But the fundamental philosophy of the whole question of
timber preservation lies in & nutshell. 1t is the evaporation
of the juices and moisture—in one word, seasoning ; after
which it is only necessary to render wood uxposed to wet im-
pervious to it. Ventilation is more of a cure than a preven-
tive, for thorough seasoning includes ventilation, and ren-
ders it less necessary; yet it is a precaution,and a very
wise one, For wood not exposed, it is far better to leave it
alone, or simply varnish it when quite dry,

—3
LE COENTRE'S SOUNDING APPARATUS,

This new sounding appa-
ratus, now supplied under
government regulation to all
French vessels of war, is 1.
lustrated in the accompany-
ing engraving. It is very
simple in construction, being
nothing more than a small
set of blades similar to those
of a serew propeller, secured
to s vertical shaft. These
blades, as the apparatus de-
scends, rotate the shaft, and
the number of revolutions
are registered by suitable
dials in connection with sim-
ple trapsmitting mechanism.
The lower part of the device
is of lead of the usual weight
for deep sea sounding. The
principal advantage of the
invention lies in the fact of
its being indifferent to sub-
marine currents or to rough
sens, The blades are ro.
tated only by its downward
movement; and of course the
more rotations registered,
the deeper must be the wa-
ter., The dials show the
depth in meters.
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Belting vs, Frictional
Gearing.

In the exrly part of 1872,
we published a series of care-
fully prepared papers on frictional gearing, giving results of
experiments therowith, made to determine the percentage of
adhesive force or traction of these wheels as compared with
belted pulleys. From these tests it sppears that the traction
of the friction wheels was greater than that of the belted
pulleys, and considerably more than is usually supposed to
be obtained from belts upon pulleys of either wood or iron;
and that, while there is s marked falling off in the adhesion
of the belt as the work increases, that of the friction gear in-
creases as the Iabor becomes greater.

We have Iately received s letter from Messrs. Brownleo &
Co., of Havelock, Marlborough, New Zealand, which details
results considerably at variance with those above noted.
Our correspondents sny : ** We had prepared plans for & snw-
mill, to be driven by friction instend of by belting; but be.
fore ordering machinery, we came to the conclusion we had
better muke A trial on the same principles ag set forth In the
BOIRTIFIC AMERICAN " (alluding to the records of the tests
glven in the series of articles above referred to), ** and ob.
tained the following results, which rather staggered us: “* In-
ptond of n 0 noh bolt, wo used a 8} inch on 17 inch pulloys.
The bolt without slip showed that 186 1bs, raised 70 1bs,
U420 1ba, ealyed 1683 1hy, Friction gearing without slip, 180 1ba,
ridsed 57 1be. ; 100 1hs, ralsed 54 1bs, ; and 820 1bs, raised 84
1bs, "

These last results, though not wholly in sccordance with
those given by the writer who communieated the articles, are
reasonably near; but those given by the belting cortainly
are wholly ount of proportion, Messrs, Brownlee & Co. say
that they tried the friction gearing with one half thoe face,
namely, 12 Inches, and obtained the same result, that is, the
same weight was ralsod.

This is an interesting question of practice, and probably
some of our practical readers can throw some light on the
wide discropancy noted.  Weshould vory much like to hear,
from mechanies who have tested the relative efficiency of
bolt pulley and friction gear, their viows on the subject,

To rivet cold metal, use u ball-pened hammor!
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Uneful Roclpos for the Shop, the HMouschold,
aud the Farm.

The relative adhesion of vails in the same wood, driven
transversely and longitudinally, is as 100 to 78, or about 4 to
U, In dry elm, and 2 to 3 in deal.

A quick method of screwing bolts that have been put in
tho lathe is to make two deep cuts along them with the
serowing tool, ns usunl. Then take them to the vige, and
with o wrench wind them through a wolid die. They will
thus be cat as trao as though finished in the Iathe,and all will
be of one size, while at least one half the time will be saved.

To cut off the ends of bolts that were too long and have
been turned down : Fasten o chisel in the vise with the cut-
tng edge upwards, and rest thereon the end of the bolt to be
cut off; thon apply another chisel on the tep of the bolt end,
and strike as usual with the hammer,

Brass piston rings should have the split sufficiently wide
to allow for expansion when hot; otherwise they will ex-
pand sufficiently to elose up the split and bind in the cylinder
thus causing them to cut, or become cut by, the cylinder.
The same rule applies to brass piston heads.

Short screws or screws of small diameter, such as are
usually cut by scrow plates, should be cut as follows: Tarn
the screws as much too long as the thickness of the screw
plate; then, for a distance from the end equal to the thick-
ness of the screw plate, turn down the end of the screw so
that it will nearly enter the screw plate without having any
thread cut on it ; aud when the screw plate is applied to cut
the thread, the reduced piece on the end will serveasa guide,
keeping the screw plate true. The screw will fit down evenly
all round the undernesth face of the head. This method is
much more rapid and as true as that of finishing the threads
in the lathe.

Piston rings should be turned inside as well as outside, or
that they will not spring out of true when they are split.
The time required to turn them inside is not one tenth past
of that required to true them in the vise, if they warp from
being split.

W. 8. G. says: When boils make their appearance, take
a teaspoonful of sodnin u glass of milk every morning and
uvening,

(. M. G. says: "* To renovate oil cloths, dissolve 24 lbs,
paraffin and 1 gallon oil of turpentine by the aid of a gentle
heat, and apply with a sponge or piece of flannel, while
warm. Let it remain on the oil cloth 24 hours; then polish
with flannel. This solution not only renovates but preserves
the cloth. I have used it on oil cloths which have been down
4 years, and they look as good as new. The same prepara-
tion may also be used on painted floors, When rubbed with
flannel, it will have a beautiful gloss, equal to varnish.”

W. L. T. says: To cleanse articles from tar, rosin, or any
compounds of a resinous character, the use of flaxseed
me?), moistened with water, is recommended.

A Plea for the Wild Elophants,

A correspondent of Land and Water galls attention to the
slaughter of elephants, arranged to take place at Trincoma-
lee, in Ceylon,on the occasion of the Prince’s visit. The ele-
phants are described as roaming about in large herds in the
most tame and inoffensive fashion, almost heedless of man,
for none have been shot for upwards of twelve months,
There is at present such a large class of society in England,
who advocate kindness to animals In all its forms, that we
venture to predict that, when the battue and shooting down
of these semi-tame elephants occurs, the accounts will be re-
ceived in England by the humane and thoughtful portion of
the community with feelings the reverse of satisfuctory. It
seems s pity to destroy, for the sake of shmple sport, such
useful intelligent animals as elephants. In destroying tigers
and other strictly wild and destructive beasts, the sportsmen
perform s public service, and this knowledge doubtless adds
additional zest to the enterprise; but the wholesale destruc:
tion of these huge and valuable assistants to man, on the
plea of sport, when their hunting and captare for domestica-
tion would be equally exciting and far more instractive, is a
proceeding repugnant alike to the teachings of our flag, and
to our humane Ideas of advanced civilization. If the risk of
life from the furious charge of & wounded bull elephant is ro-
quired to establish the courage of their future king in the
oyos of his Eastern Empire, let some other plan be devised,
and let s millions of half civilized subjocts practically as
sociate his visit with recollections of mercy rather than with
the wanton slaughter of animals almost Idolized for thelr
utility, and tractability —the most powerful, and yet the most
dogile,creatures in the universe. Wanton waste brings woe-
ful want. The commurelal loss, though large, in an elephant
battue is not of 50 much consequence s the example, The
wanton slaughter of buffaloes of late yours ou the American
pralries, and of mooss deer in Canada, has already oxelted
the action of thelr respective Governments, and nearly
overy State of the Unlon has been compelled to pass severe
ropressive game laws to prevent the estermioation of many
of the indigenous birds and beasts, and this, too, In a wild
country with almost unlimited range. Wo trust to hear that
the royal party will have plenty of sport In every legitimate
sense, but elephant battues are not legitimate sport, Sport
Iy n mignomer: it s simple butchery,

Tux British Admiralty having decided upon the construe
tion of two despatch vessols to be made entirely of stesl, the
order for the plates and bars for the same has been given
to the Landore Slemens Steel Company, of Swansea, who un.
dertake to supply a very mild steel of high quality.

M. SEBILLE, a Frenoh architect, injeots bricks with tar and

finds them impermeabls to humidity
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IMPROVED BADIRON,

In the sccompanying engraving Is represented & new sad.
* fron, which is heated by fire placed within it. Dovices are
provided for regulating and maintaining & draft and for
keeping the smoothing plate at n uniform heat, By this ar-
rangement the frequent warming of the implement luavold.
«d, and time and Iabor thus economized. As shown in the
illustration, & portion of the side is broken away in order to
exhibit the interior, The bottom plate is made with a rear.
ward extension and an external box or chamber. which pre.
vents the escape of ashes. On the bottom plate is cast a we-
ries of longitudinal ribs, between the ends of which and
the walls air passages are left, Said ribs prevent
the packing of the fuel on the bottom plate, and
also serve to increase the draft which traverses
the channels between them. They also make a
connecting medium between the fire and the bot-
tom plate, so that the Iatter, even when covered
with ashes, Is kept ats uniform heat. B is a par-
tition which is inserted in grooves, and which rests
on the ribs as shown. It may either be solid, as
st C, in which case the draft passes beneath it,
and combustion is confined to the under portion of
the fuel, or it may be perforated as represented in
place, when the draft is augmented, and & greater
heat gained.

The lid is made in two sections, the larger of
which, D, is hinged or swung on pivots at the
rear, so that it may be turned up to give access to
the fire chamber. When down, it is held in place
by a shoulder on the front section, E. The latter
neatly fits over the forward triangular compart-
ment and can also be raised to a vertical position,
in which case a flange or shoulder, as shown in
the illustration, projects over and holds the ssc-
tion, . The loop attached to the handle holds
the front section in an upright position. F is the
chimney, constructed to fit in the forward com-
partment. It may be inserted or removed as de-
sired in order to increase or diminish the draft.
The sliding door, at G, admits of shutting off the
air supply, and thus extinguishing the fire.

Patented May 18, 1875. It is desired to sell the patent to
the highest bidder, between the preseat time and the begin-
ning of 1876. For further information address the inventor,
Mr. R. H. Hasenritter, Hermann, Gasconade county, Mo.

THE CENTENNIAL COMBINATION CULINARY APPARATUS.

The annexed engraving represents an ingenious piece of
furniture in which are combined & variety of articles which
we presume were never before brought into such immediate
conjunction. In the one device therasis an ice box and a
heating apparatas, which last may be used for any culinary
operation or for clothes boiling, There are several useful
drawers, besides a receptacle for a constant hot water supply,

Scientific Qmervican,

heat can be generated or extinguished in a few minutes and
readily ndjusted to any required degree by simply regulating
the lamps or gas. The invention may be found useful for
camp mootings, picnics, ete,, and might prove especinlly con-
venlent for families who occupy small apartments in Phila.
delphia during the Centennial.

Patented September 17, 1875.  For further information ad-
dress Mr, A, J. Randall, Belvidere Seminary, Bolvidere, NI,

Steam as n Fire Extinguisher,
A remarkable instance of the thorough efficiency of steam
as an extinguisher of fire in an enclosed space is afforded by

HASENRITTERS IMPROVEDR SADIRON.

the report of the master of the steamship Petrarch, of Liver-
pool. The Petrarch was bound from Genoa to Antwerp,
with & cargo of sulphur, etc., and after passing Lisbon ex-
perienced very severe weather, and at 10 o’clock A.M. was
struck by u heavy sea, which threw her on her beam ends,
A loud report was then heard from the forehold, and smoke
was discovered arising from the ventilators and hatches.
The hatohes were immediately opened to ascertain the cause,
and the cargo was found to be on fire. The vessel was then
put before the wind. and the hose laid on, and four feet of
water pumped into the hold. The fire, however, increased ;
and finding water of no avail, the hatches were battened down
and steam was turned on st high pressure from the main
engine. At 6 A. M. the cargo was still found to be burning;

while the top may serve as a table. The invention is, in
fact, a kitchen in itself, and is
well suited for the wants of small
families living in limited apart-
meats, It obviates the use of
the cooking stove, and thus the
heat and expense of the ssme are
avoided. It is compact in size,
requiring no more room than an
ordinary table, and its construc-
tion Is quite simple.

The top may be extended by
the swinging leaves shown, which
are supported by jointed braces.
These, when the leaves are not
raised, fold back into suitable
chambers, At A are armanged
tanks for heating water and for
preparing tes aod coffee. B isa
tube which conducts gas to the
burners, at C. Instead of gas,
kerosene lamps may be used,
The heat from either gas or lamps
warms water in the tank, D, the
steam from which Is utilized in
the steamer, E, through the Iat

er havisg o perforated bottom,
From the steamer the steam en-
ters the worm, F, there conden-
ses, and returns to the tank, D,
thus securing a constant water
supply In the latter, and also be-
Ing prevented from escaping into the room. Access is given
10 the fire chamber by the door shown. The ice box, which
I8 located st (3, I» made with & perforsted bottom, 5o that it
can be used for other purposes if desired, The faucet in
conneetion therewith carries off the waste water,

The steamer may be replaced by & sheot lron pan, having
apertures for kettles, spiders, ote,, or by & pan sadapted for
holding as many ns & dozen fist irons at onee, to hieat the same,
Also  sheet iron oven may be inserted for baking purposes.
The condenser can be inserted and used as & wash boller, In
which cane the coll, ¥, will conduct a stream of water upon
the clothes, thus cleansing them more quickly and saving In
& messure the work of rabbing thema. There Is also & bread
tray and mixer, which can be used for washing dishes. Bread
can be sot and ralsed in the coldest weathor In the tray, If
the Jatter be kept alightly warm by means of s small lamp
or gas flame.

The Inventor states that the cost of burning kerosene In

THE CENTENNIAL COMBINATION CULINARY

but at 8 A, M. the fire was mastered, and the vessel then

proceeded to 8t. Nazaire, where she arrived in safoty, The
master attributes the extinction of the fire and the conse-
quent safety of the vessol to the use of the steam Jots, — Naw-
tieal Magazine,

Look Out for the Newling Machine Monopolists,

It will be remembered that a signal failure attended the
efforts of the sewing machine comtination to procure the
sanction of Congress last winter to an extonsion of the sew-
Ing machine monopoly.  Wa lonrn that the combinntion in-
tond to moake a vigorous outlay of money during the coming
sesnlon in the hope of extending another patent, which will
have the same effect which the extension of the former
patent would have secured, Indeed, It Is sald that the mat
tar hias boon wo offectunlly ** fixed " that the extension will be

renewed without serious opposition.
——-

Brass wire should be softened before being used for

hix apparstas will not exceed one cent per hour. Of courne

rivets. To soften, hieat and allow to cool or dip In water,

APPARATUS,
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Another Rival for Keely,

8till another competitor hins made his appearance, and dis-
putes the Inurels of the far-famed Keely., Unlike the frank
manufacturers of the puzzling apparatus which we {1lustrate
In another column, the new discoverer does not avow hig
machine to be & trick or clever mechanical problem, but de-
olares it a bona fide motor, capable of generating gigantic and
colossal power from a ten foot water pressure, and to be
operated by mechanism which consists simply of—but that
is n secret, The inventor, Mr. Thomas of Chicago, wants to
bot Keely $£5,000 that his motor will do all Keely's does and
that continuously, and in a few weeks he is goiog to run a
Inrge factory with it, and make an improved ma-
chine, and get a patent, eto

Inter-Ocean describes the new wonder as follows
““Two cylinders, of cast iron, about twelve inches
in dinmeter and twelve inches deep, with appropri-
ato internal pipes, compose the generator, into
which a stream of water is admitted at a pressure
of about ten pounds to the square inch, and at a
velocity equal to that pressure: in other words, the
contents of the generstor, which consist of pure
water and air, only receive the momentum or energy
due to the motion of water under a ten foot head.
From the top of each of these oylinders rises & cap
or receptacle, similar to the air chamber of an old-
fashioned fire engine. From the cap on one of the
cylinders, a pipe appears to run to the other cylin-
der; and from the chamber on top of the second
cylinder, & tube connects with the reservoir where
the power is stored. The reservoir is of heavy
iron, and from the top of it rises a hollow pillar of
cast iron, like the cylinder of a steam engine, only,
of much greater strength. Within the cylinder
which has a bore of about one and one half inches®
playsa rod of iron half an inch in diameter, This
rod terminates in a solid cap of iron beveled at top
to a knife edge, which is crossed by an iron bar
about five feet long, This bar acts on the same
principle as the lever of a safety valve,the top of the
iron rod being the fulcrum, and the weight on the
further end of the lever bearing down on the rod with a force
equal to 8,000 on the square inch.

‘“ As soon as the stream of water is permitted to flow into
the oylinders of the generators, the motive power begins to
collect in the reservoir, and, passing up through a check
valve in the bottom of the cylinder, which is above the re.
sorvoir, forces the iron rod and the lever up to the celling;
here its upward progress is stayed by the heavy frame work
of the building.”

The Germination of Seeds.

Some interesting experiments on the growth of seeds have
been conducted by M. Uloth. These were undertaken with a
view to determiue whether seeds could be made to germin-
ate inice, and the process may be described as follows: Seeds
of various species were placed in
grooves made in ice cakes, and
over the grooved surface other
plates of ice were laid, and the
whole removed to a cool cellar in
January, and there they remained
till the following May. An exam-
ination then made disclosed the
fact that many of the seeds Lad
actually germinated, the roots pe
netrating into the ice. It is but
natursl, says Appleton's Journal,
that facts of this startling cba
racter should give rise to contro.
versy, and 8o wo are not surprised
to learn that opposite views are
entertained as to whenco the heat
needed for the process of growth
was obtained, In the opinion of
the experimentor, it was obtained,
or mather libera*ed, in the growth
of the roots while forcing them-
selves into the lce,

From Norway.

Onoe of our subscribers, resi
dent at Flekkofjord, Norway
writes us as follows :

At one of the last sittings
of the BStorthing (the Norwe,
gian  parlisment ) appropriations
were made for a general exploration of the waters that Ile
botween the Faroe Islands, leeland, Spitzbergen, and the
const of Norway., A body of sclentific men I8 to attend the
oxpedition, which is to startin the spring, next year, A
stonmer I8 now belng fitted oul, st Bergen, for the purpose.

** Advices from Hammerfest state that the Swedish polar

expedition arrived at the mouth of the Jenlsel river on Au-
kunl 16. Four days afterwards Professor Nordenskjald left

lio vossel, to return to Stockholm overland,  The vessel ar-
rivod at Hammorfost on September 26, oarrying with her &
rich collection of natural history specimens.”

Tux truest threads in hol-'uro out from taps having no
cloarsnce in the threads. Such taps also cut throads more
uniform In size than those having clearance In the thread

Tue corners of the square head of a tap should be wel,
rounded or chamfered off, so that the wrench will readily ad
just itself to the square of the tap




IRONCLAD VESSELS.

The contest between naval ongineers and artillerists has
been of long duration, and there seems to be no flagging In
the zeal of either party. In the year 1860, France built the
fimt Ironclad, La Gloire, and her 4§ inch plates were at that
time a marvel, Guns eapable of piercing this armor at long
range were, however, immediately constructed, and since
then the rivalry has been unsbated. Twenty-four inches
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thick of rolled iron of the finest quality is now used for pro-
tecting the turrets of the most recent naval monsters; and a
gun of 81 tuns weight, capsble of sending & shot weighing
nearly three quarters of a tun through 24 inches of iron and
several feet of timber backing, has been constructed as a
#pecimen, and a gun of 120 tuns weight is already wlked
about., It would ssem to be lmpossible to build a perfoctly
indestructible vessel ; and so far a8 theory goss, the victory
belongs to the artillerists, It must also bo remembered tha

Scientific American,

tho heavier a ship's plating s, the more certain she is to be
a total loss If she once springs a leak. And, on the other
hand, the ships can slways be armed with guos as powerful
as any that can be brought to attack them: bat thelr ses
going capabilities are reduced, and ironclads of the vory
hoaviest armor and armament will probably be used only for
const and harbor defence, In conjonction with n well ar
rnged system of torpedoes, s fow turret ships earrylng mo
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dern artillerr could make the approach of an invading army
by sea a risk that no enemy would care to encounter.

Our engraving represents threo English and two American
types of iron.plated vessols, each of which shows a different
form of turret. The vessel in the distance on the left is the
ill fated Captain (English) which foundered off Cape Finls.
terre, France, in July, 1870. She had two large turrets
placed amidships, in each of which were two 20-tun rifled
guns, capable of throwing 600 1bs. elongated projectiles. In
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the forecastle and poop were guns of smaller caliber, She
was full rigged, and hiad engines of extraordinary power, and
two independent propellers, She carried & crew of 500 men.

The Thunderer is another British vesse], without riggiog or
wasts, and may be better ealled an engineof war than s ship.
Her offensive power Is veory great, cousisting of 82 heavy
guns and five of the largest pleces of artillery known st the
dnte of her construction. The ship is handied entirely by

steam, and her crew consists of engineers and fighting men
The Glatton is s very formidable vessel, carrying four of
the largest guns,mounted in & revolving turret. Shealso de-
pends on steam for her power of locomotion, and has engine
room, magasine, and men's querters below the water line.
The monitors of the United States Navy are familiar to
most of our readers. Probably no ships could possibly be
built that would offer less mark for an enemy’s artillery
while they can carry guns of immense weight and destruc.




y was a powerful vessel which was protected
from the effects of shot by armor placed at an sngle pointing
iummuu ship's sides. She was piorced for 20 guns,

* and mounted 16; and she had a submerged ram which, pro.
pelled by her large engines, would be found terribly destruc.
tive in action. This vessel occasioned some discussion
among naval authorities at the time of her construction, full

of which were given in our volume XVII, pages

85 and 115, A description of ler trial trip will be found on
412 of volume XVI,  She was designed and contracted

for by Mr. W, H. Webb, and built by John Ronoh & Bon;
and sho was subsequently sold by Mr. Webb to the Fronch

overnment.
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ASTRONOMICAL NOTES.
OnsERVATORY OF VAssAr COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de:
partment, The timesof risings and settings of planets are
approximate, but sufficiently ncourate to enable an ordinary
observer to find the objects mentioned. M. M.

Position of the Plancts for December, 1875,
Mercury.

On the 1st of December Mercury rises about 6 A. M., and
sets bofore 4 P. M. On the 81st it rises before 8 A. M., and
sots before 5 P. M. It is very small in apparent diameter,
and is so nearly in range with the sun after the middle of the
month that it cannot be seen.

Venus,

Venus is coming rapidly into better position for observers.
On the 1st it rises at Sh. 39m. A. M., and sets about half past
5P. M. in the southwest. On the 31st, Venus rises a little
after 0 in the morning, and sets at 6h. 20m. P. M. It should
be looked for as soon as sunset, keeping nearly the path of
the sun. It will be small but bright.

Mars.

On the 1st of December, Mars will rise about noon and set
at 10h. 27m, P. M. It will be seen on the east of Saturn,
having, by its more rapid motion among the stars, passed Sat-
urn, which seems scarcely to change its position from night
to night, Onthe 81st of December, Mars rises about 11 A.
M., and setsat 10h. 21m. P, M.

Jupliter,

Jupiter rises at 5h. 23m. A. M., and comes to the meridian
at 10h. 20m. in the forenoon, on December 1st, setting at Sh.
22m. P. M. On the 31st, it is little better situated, as it
rises at 8h. 55m. A. M., and sets at 1h. 42m. P, M.

Saturn.

Saturn is still easily seen in the early evening on the 1st
of December, west of the red planet Mars. It sets on the
1st at Oh. 54m. P. M., and on the 81st at 8h. 9m. P. M.

Uranus.

Uranus is among the small stars of Leo. It rises before
Regulus on December 1st at Oh, 50m. P. M., comes to the
south at 4h, 47m. in the morning, and sets st 11h. 44m. A.
M. It reaches an altitude of 63" 48’ in this latitude, and can
be easily found with fixed instroments. On the 31st, it rises
at7h. 40m. P. M., comes to the south at 2h. 47m. in the morn-
ng, and sets before 10 A. M.

Neptune.

By av observer who has s meridian instrument, Neptune
can be seen as a smsll star, when it passes the meridian, on
the 1st of December at 9h. 15m. P, M., on the 81st at 7h.
15m. P. M. Tt is among the small stars of Arics, and may
perhaps be recognized by its motion, although the change of
place among the stars is very small,

Occultations,

On the 10th of December, the meon's path will lie among
the small stars of the Pleiades, and it will pass over or oc-
cult some of them by coming between us and their light, As
the moon will not be full, and the stars will dissppear be-
hind the dark limb of our satellite, the phenomenon is easily
seen, can be watched with anopers glass, and affords to the
young student an excellent opportunity for learning the
moon's rate of motion inorbit. The first occultation occurs
about midnight

Sun Spots,

The report is from October 21 to November 16 inclusive. On
October 16 the two elongated spots, mentioned in the last re-
port, appeared to have united, and before the next photo-
graph, October 25, had passed off by the motion of the sun
on its axis,

On October 25 two lsrge spots, surrounded by penumbra
aad followed by faculw, were seen coming on. No change
was observed till October 28, when one of thy spots seemed
0 have separated into two; but on October 31, seen through
the telescope, these two appeared to have united again.

The photographof November § showed that the two large
spots, first observed on October 25, had changed into ono
huge one; and near the center of the disk, a small spot was
seen, which had not been observed before. On November 4
the large spot was seen near the odge, and faculm wore again
visible. As this spot probably passed out of sight on Nov
ember §, If il retarns, it should reappear about November
18, and should be seen totraverse the disk. The small spot,
near the conter, had changed into two when seen on Novem.
ber 4, and after that date could not be found. From Novem-
ber 5 to November 16 no spots have boen seen.

Ox the last page of this paper will be found an advertise-
ment of & new recipe book, just publishied, which will be found
useful companion for reference by every one,

Scientific dmerican,

Teosting the Fatty Olis,
The value of & fatty oll, espocially olive oll, as a lubricant
depends greatly on the amount of acid in it. The quantity
of acid in the oil determines this valus not merely on necount
of its destructive action on the journals and boxes, but be.
enuse othor qualities, such as fluldity, durability, purity in
general, and lubricating power, vary with the degree of
acidity. Burstyn, chemist in the naval arsenal at Pola, has
published & mothod for determining acidity volumetrieally,
which has been proved by long experionce to betrustworthy
In judging of table oils, the process gives a numerical ox.
pression for the degroo of rancidity, whereby the quality can
be measured, The method s as follows: A tall eylindri-
oAl vessol, provided with a ground glawsstoppoer and haviog
two marks on it to Indieate respectively 100 cubie contimetors
(61 cuble inchos) and 200 cuble contimoters, is filled to the first
mark with the oil to be tested and to the second mark with
88 to 00 per cont seohol. The cylinder is then closed and
well shaken, Equal quantities, other than 100 cuble conti-
meters,can bo employed without any othor change in the pro-
cess, Aftor standing 2 or § hours, the oll settles, and the
clear alcohol, which containg in solution the free acids and n
little of the oll,rises to the top perfectly clear; 25 cubic conti:
meters of the clear alcohol i taken from the top by menns
of a pipette. A few drops of an aleoholic extract of tur
wmerie s added, and the acid determined by means of a stand-
ard solution of potash, as in acetometry. The change from
yellow to brownish red takes place with great sharpness when
neutralization is reached. The number of cubic centimoters
of potash employed multiplied by four gives the quantity of
the normal solution requisite to neutralize the free acid in
100 cubio contimeters of oil. As itis not an individaal acid
but & variable mixture of acids, it is not possible to caleulate
the percentage of ncid present, These numbers, however,
may be taken as degrees of acidity. For instance, an oil of
three degrees of acidity is one which contains enough free
acid to neutralize 3 cubic centimeters of normal alkali,
If we assume that oleic acid predominates, which in most
cases is the fact,one degree of acidity corresponds to 028 per
cent by weight of oleic acid. The olive oll of commerce has
an acidity ranging from 0'4” to 12°. The first passes as very
fine, and is called free from acid or salad oil, while the lat-
ter is known by smell and taste as strongly rancid. Oil that
has 4 to 6 degrees of acidity has been found by experiment to
answer very well as a lubricator.
What relation there exists between the degree of acidity
and an injurious effect upon metalsis shown by the following
experiments: Fourshallow vessels of sheet brass, having a
surface of 40 square centimeters (about 6 square inches) ench at
the bottom, were filled to the depth of 2 millimeters (078 inecn)
with oils of different acidity,and exposed to the air at the ordi-
nary temperature. The vessels were soon more orless covered
with green fatty salts, and the oil too acquired a green color.
Oil and vessel No. 1 were the only ones in which no change
could be perceived. At the end of twelve days, the vessels
were cleaned with ether and weighed. The following table
shows the amount of action:

Vessel No. 1, filled with oil of 0'8 degrees, lost 0:03 grain.

“ “ s . «“ “ 4.6 “ “ o 22 m
“ “ 3 “" “ -8 ““ “ 036 m
“ “ ‘ . " “ 88 ‘“ “ 04 m

The quantity of metal destroyed in equal times and under
equal conditions increases with the acidity of the oil.
This volumetric method of determining the amount of aci
extracted from the oil is so simple that & person who is not
chemist can with a little practice perform the operation if h~
can obtsin from a chemist the normal potash solution. Ther
is, however, a still more simple method,invented by the same
person, which depends on the fact that the more acid has been
taken up by the alcohol the heavier the latter becomes. It is
only necessary to be provided with two cylinders, a sufficient
quantity of alcohol, and a delicate hydrometer or alcoholo-
meter. In one cylinder is placed the pure alcohol employed,
snd its specific gravity is taken; In the second cylinder the
oil and alcohol are shaken up together, and when they have
separated the hydrometer is transferred to the supernatant
alcohol and its specific gravity taken. The greater the differ-
ence in the specific gravity found,the larger is the percentage
of acid in the oil tested. There must, of course, be alcohol
enongh above the oil to flost the hydrometer without its
touching the oil. The hydrometer must be very delicate, so
as to rend to the fourth decimal place, and the scale need
only extend from 0 825 to 0°850.

Burstyn Is engaged in prepuring a tablo to show the acidity
corresponding to different readings of the hydrometer for
aleohol of 88 1o 90 per cent when the acidity ranges from 05"

to 12°. The following table shows & few of his results:

on Acidt ) g

No. u:lnnl:u:!;lll) ‘:‘c:t;(('l‘ﬂ(r" ;mle?l(; :lr:-;l’.:,’l
wash alcobol employed,

B e -] 0.8324 0.8300

e & 08328 .

Kk s o 28 08330 L

VS 00i4e 08336 1"

Voevan st D LLELNE 1

VIS s 08 08346 "

1f some of our numerous and ingenious Yankee bhydrome.
tor makers will put a suitable instrument in the market, with
large bulb and short seale, wo may soon expect to see this
quick and simple method of testing olls Introduced into prac.
tice. It will not only prove very serviceable to the owner
of machinery by easlly and quickly informing him whether
the oll in question can be used for lubricating, but it will

also be useful to dealers and producers, becauss it enables
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themn to judge, without special difficulty of the value of their
wares,and to know whether the process of refining has gone
far enough

It will searcely be possible to mix adulterants with the ofl
#0 88 to conceal the acld and render this test invalid, because
the substance added for that purpose must be lighter than
nleohol, must be soluble in alcohol as well ay in oil, and fres
from odor, three difficult conditions to fulfil.

-

Irresolution,

An editorial under the above title, which appeared in a re.
cont issue of the Philndelphin ZLedger, hns attracted our at-
tention s possessing sound readoning on n very common
falling among business people, We make the following ex-
tracts

““There are few conditions of mind more painful to en.
dure, and more fatal to efficiency or success, than irresolu-
tion. Most of us can recal occasions when we have been
thus afllicted, hesitating anxiously between two opposite
courses, preferring first one and then the other, as their sev.
oral advantages present themselves, becoming each moment
more confused and uncertain, and,though vexed and ashamed
of the delay, yet utterly unable to end it by a decision, We
may be happy, if such a condition is rare and exceptional
with us: if our ususl habit is to think deliberately, decide
rosolutely, and act firmly.

**The irresolute man is continually wasting energy. The
power that should be economized for action he consumes in
anxious alternations of opinion. Does he propose a journey,
n business enterprise, or some change in his mode of life, he
is torn with conflicting thoughts as to its desirability. The
inducements to carry it out appear in glowing colors, and he
thinks his purpose is settled; then possibilities of failures
and fears of disappointment bear on him so strongly that he
almost renounces it. Again convictions of its benefit press
with renewed force, and he oscillates most painfully between
the two courses, not having sufficient firmness either to un-
dertake or relinquish the enterprise. Meanwhile the delay
itself frequently settles the matter: the time in which he
might have chosen for himself passes away, and he is forced
to accept what fate has left him without any reference to
his judgment or preference. Directly the power of choice is
removed, all the advantages of the opposite plan rush upon
him with tenfold force; he is sure that that would have been
his selection had the opportunity been prolonged ; and con-
sequently, acting upon compulsion, without heart or faith,
and, indeed, against what he now thinks his better judg-
ment, his failure and his discontent are both insured. In
the smaller details of life, this irresolution, if less disas-
trous, is even more vexatious and annoying. To waver
about trifles, to hesitate, and doubt, and balance probabili-
ties upon every little matter that presents itself for immedi-
ate decision, is a lamentable waste of power, distressing to
one's self, and irritating to every looker-on. It is better to
msake some mistakes, we should all declare, than to thus
constantly lose time and force in debating the jroand con of
each petty action.

‘“ A habit of self-dependence is one most important ingre-
dient in & resolute character. He who, either from inclina-
tion or the force of circumstances, has always leaned upon
others, can hardly be expected to show much energy in de-
cisions, or much inflexibility of purpose. It is just here
that freedom becomes so palpable a blessing, giving to every
man and woman the opportunity for acquiring a self-reliance
that nothing else can supply.

“Itis perhaps hardly possible for one who has attained
maturity with a vacillating, irresolute nature ever to become
a decided and resolute charscter, Still there are various de-
grees of this valuable quality, and it is within the power of
each individual so to discipline himself as to strongthen and
increase it. A thoughtful survey of every important sub-
ject on which we are called to decide is necessary to this end.
There is & time for deliberation as well as for action, and
when the former is crowded into the latter a wise decision 's
impossible. All aids to this end should be warmly wel-
comed, not as props to support our weaknoess but as means
to correct our judgment. The inflexibility that refusesto re-
ceive such aid and only seeks to enforce its own will is ob-
stinacy, not decision. When, however, we have brought all
foreign helps into connection with our own judgment, and
have thus formed the best conclusion we can in the time al-
lowed, we must, as far as possible, dismiss further consider-
ation and proceed to immediate action. In the less impor-
tant details of daily life, we shall not greatly errin forcing
ourselves to an immediate choice, though we may still ques.
tion its wisdom. This self-compulsion will be most salu-
tary, especislly if we cultivate the habit of revising our ac-
tions with a view to avoiding in the future the mistakes in-
to which we may have fallen.™

e —— —

Henn Krurp, the famous cannon founder of Germany, has
just astonished the British Government by a positive refusal
to sell one of hix great guns o England, romarking that he
was willing to contract for the arming of as many forts and
ships ns England wanted, but he must decline to part with
specimens for experimental purposes. *‘ Considering tha
Herr Krapp has, in a great measure, learnt the art of big gun
making from England,” we do not see, says the fronmonger,
*“why he should be so Arup when asked, out of compliment,
to send one of his big imitations to us.”

For trulng an ordinary oilsions for sharpening planes,
take & sheet of glass paper No. 2, and place It on the bench.
Rub the stone over it. In this way the stone can be trued in

one quarter the time required by the ordinary process.
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MISCELLANEOUS USEFUL INVENTIONS,
We salect this weel, from Knight's ** Mechanical Diction.
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punch mark Indicatos the station of destination (14 in the [ The Indications of the lever are registe
pire red as follows: A eyl
engraving). I'he strap holds the parts of the case togother. [inder, C, is revolved by clockw:r‘k, and makes one uvocl’u

tlon per week. It carries blackened paper, against which the
Fig. 7.

]LHJMLL“LUJJ

"e
ary,"* engravings of an intereuting sories of machines rola- |2 has a dial plate and pointers, which indicate the stations of
Fig. 6.

ting to the gaging and setting of axles, We also give illuy.
trations of a variety of baggage ohecks, from which a good
iden of the many ingenious devices, which have been invented )
for insuring the safoty of baggage, may bo gathered, Two ’
novel forms of awning, a conple of useful instruments, and
some tools complete the list of inventions here prosented.

AXLE GAGES
are represonted in Figs. 1and 2, By these implemonts the
spindle is 8o adjusted in rolation to the axletreo s to give

the required swing and gather. The swing is adjusted to { j
glve the downward inclination, and the axle is bent to con- '

{

form to this guide. Thoe gather is given by the ndjustable
standard. The swing is the outward inclination of the top of
the wheel, and is to meot the requirements of the conical iy o i
Fig. 1. . S ~t
Wiic il | ) i o ‘
- 1'\ e L A
3 l ﬁ 3;2: LazyTongs-Extension Awenina,
| .; 7 point of & spring attached to the lever rests, tracing a white
e Tl line on & black ground. At the end of esch week the paper
Stratton's Axle- Gage, 3 13 changed for s fresh ome, the record on the old one being
axle, so that the bottom edge of the spindle shall ride out Fig. 8

horizontally. Were the spindle destitute of swing, the wheel
would ride outward, bearing heayily against the linch pin or «
nut. The gather is the forward inclination of the spindle
relatively to the general line of direction of the axletree, Fig,

Fig. 2.

Baggaze- Checks.

departure and destination. ¢ is a metallic disk with radial
TR slots and corresponding numbers. The strap is so rove
e i through the slots as to give the required indication, The

AWNINGS,

shown in Figs. 6 and 7, are made
in two forms, In Fig. 6 the lower
edge is attached to the boards
which are secured to the side ex-
tensors, which are made in toggle
sections, operating as lazy tongs.
The upper edge is coiled on a roller
held by & pawl. A spiral spring
keeps the arm extended. In Fig.
7, front and tapered side slats slide
one beneath the other, and are con-
nected by plates with headed studs
which work in slotted plates affixed
on the adjacent slats. The end
slats collect like the folding parts
of a fan; the roof slats take posi-
tion in vertical parallel series when
closed. The

ALLOY BALANCE,

Robert's Alloy Balance,
protected by a coat of yarnigh,
AWL HANDLES
are represented in Fig. 10. The first is a locking pliers,

2 shows a gage in which the concave end of the sliding gage
is placed on one spindle and the other spindle is set by ad- Fig. 6.
justable bars, The
AXLE SETTING. AND ADJUSTING MACHINES

are shown in Fligs. 3 and 4. The first is for setting the spin-
dles true on the ends of the axletrees, giving them the re-
quired set and gather. The uprights, A C, on the frame, B,
are andjustable to any distance. The upright, C, has a jointed

Fig. 4.

Freack Barometrograph.

whose jaws are adapted to hold either of the tools; those not
in use are inclosed in the hollow handle when the latter is

Axl-Adjuster.

bar, D, projecting from it, which rests on a screw rod, E.
This bar is a straight edge, to show the taper of the axle; for

Arched Aiening.

when the same is placed on the uprights, and the stop, F,
brought up to it by the screw, the taper will be given by the
gage, G, shown in dotted lines. If the axle
does not touch the stop, F, it is too high on
the end, and must be brought down by the

whose proportions are stated decimally, being constructed on
Fig. 8.

blacksmith, If it touches at the end and not
at the shoulder, it is toolow and must be treat-
ed accordingly. The axle is then turned end
for end, and the operation is repeated. The T

end on the frame is to set the T foot of the gage w0 )

against, as shown. The angle of the gage is
obtained by setting the gage foot against the =
spoke, and putting the straight edge, H,
in the axle box, as in the smaller figure. A
more portable form of the same general cha-

racter is shown in the axle adjuster, Fig. 4. Tt

consists of & bar hooked to the axle tree in

two places, The bar is fastened by theclamp,

M, and fulerum block, F. The eyebolt is

hooked over the end of the spindle, and the m—

adjustment of the latter is accomplished by
the serew, S, and set nuts, J K.

BAGGAGE CHECKE,

In Fig. 5, a shows a label holder of two me-
tallic portions, which serve as u frame for a card, on which 15
inscribed the destination. b is a lock-up case for several of
such cards, any one of which can be exposed as desired. o
hias two series of numbers on wheels, and the places of de-
parture and destination are indicated by numbers sgreeing
with the schedule of stations, ¢ has the places of departure
and destination on the sides. Either reading may be hidden
by the strap. On the return trip the other side of the check
i8 shown by the inverse reeving of the strap. o has a disk
with & circumferentinlly numbered margin, A number agree-
ing with the schedule numbaer of the station for which the
baggage Is bound is exposed at the opening on the plate. By
an armpgement of the strap, the latter is made to hold the
disk 80 a8 to securo the requirsd presentation of the figure,
/ has & series of station numbers in o row; the strapis 8o
rove through the slots us to indicato the station (20) at which
tho buggage is to be put off, g 18 nmotalllc case inclosing n
card with the numbers of the stations printed thereon, A

o Pubillsbiod I numbers by Masars, J. B, Ford & Co,, New York elty.

Gorton's Alessetting Machine,

tho principle that weights in equilibrio are inversely as their
distances from their points of support, The polnt of sus-
ponsion, a, of the balance s adjusted until the arms are
respoctivoly a8 the two stated proportions, sny 17 tin to 88
copper. The hulf of the beam isdivided Into 60 equal parts,
numbered from one end; and the point of suspension being
adjusted proportionally, the welght, v, Is brought to a posi-
tlon where it enables tho beam of the empty balance to stand
in equilibrium, A quantity of copper belog then placed in
the scalo suspended from the short arm will be balanced by
the proportionato quantity of tin in the other neale,
THE BAROMETROGRAFIL,

Pig. 0 is a sell-adjusting barometer, The pressure of the
atmosphere affects four mewllic boxes having undulated
fncos. In each of these a vacuum exists, and they are at-
taohied together, so that, for an equlvalent variation of pres-
sure, the movement is four times greater than for one box
only, A strong steel spring, R, acts upon the boxes agalnst
the atmospheric pressure, and controls the lever, I, at B)

represented in Fig, 8, is intended for weighing those metals | closed. A boss on the end of the handle forms s hammer,
The figure shows an elevation -epen, and a section closed.

The eye-pointed aw], also represented, intro-
duces the thread. Fig. 11isan
AXE TESTER.
The axe to be tested is slipped upon the bar,
Fig. 10.

Awel- Handle, Lasting-Asel.
C, toward the standard, B, until it fits tightly.
The gage plate, E, is then allowed to descend
upon the edge of the axis, D, when, by placing
the eye over the slot, the slightest variation in
shape may be detected.
Fig. 11.




. - METHOD OF GRAPHICAL STATION. By A. J. Du Bois, C.E.,
D. With Sixty Hiustrations, New York city : D. Van Nos-
~ tmnd, 28 Murray and 27 Warren streets.

" In this book, Dr. Dubols calis the attention of the profession of enginoor-

~ yoi to the valie of the graphic method of solving problems in statics, the
study of which will enable tho reader to lnyestigato many practical ques-
tlons. The method I8 of general application tn rosolving the direction of
forces, and in detormining the center of gravity and moment of Inertia of
arcas and solids, The first chapter elucidates Professor Clerk-Maxwell's
method of dlagrams, found on the parallelogram of forces; and elsewhore

In the work, Culmann’s method of the equilibrium polygon recelves much

attention. The suhject, howevor, Is a very large one; and although the

ANLHOr states that o does not sttempt even to outline fts complete develop-

ment, he has succeeded In giving an (nteresting presentation of thix valuablo

wystem of ealoulation.

T Use or Steen vor Coxsrruorive Purroses: Mothod of
Working, Applying, and Testing Plates and Bars. By J. Barba,
Chief Naval Constructor at L'Oriont, France. Translated from
the Frenoh, with a Preface by Alexander L, Holley, C. E. Price
$1.0. New York city: D. Van Nostrand, 28 Murray and 27
Warron streets.

Steel 18 rapldly superseding tron for all purposes where durability s the
chlel essontial; and the and 8| Martin processss are giving
s stoel at an advanoe on the price of wrought tron which becomes nominal
when the superfority of the former metal {s taken tato consideration. The
most important Koglish raflroad has for some time bullt its locomotives of
Bessemer stoel, the wheols belng the only Important parts that are made of
fron, M. Barba's work contalns some very interesting descriptions of war
vessels bullt of steol, espocially three large vessols bullt in 157 by M, De
Bussy, an eminent Frenoh naval engineer. The French government, belng
ontirely satiafied with the work, has ordered three more to be forthwith
constracted, In which steel will be used for all parts not (n direct contact
with sea water, The book 1s an exbaustive treatise on {ts hranch of Indus-
trial selence, and will deservedly meet with an extensive sale.

Tue MAINTENANCE OF HEarrn, a Medical Work for Lay Readers.
By J. Miloner Fothergill, M.D,, M.R.C.P. New York city: G.P.
Putnam's Sons, Fourth avenue und 234 street.

This work Is one of the most senaible troatises on the subject that we have
ever read, and it 1s almost the only one 1n which some pet nostrum or wild

heory of the author does not find a place, Dr, Fotherglll does not deal In

panaceas or fanatical fdeas as to diet and regimen; but hoe has succeeded In
giving & clear ana complote history of all that bears on man's physical well
belng, and he has done this in & foreible and accurate style. The book de-
serves o become & standard suthority with those who rely on the teachinga
of Sclenze, while lts moderation and good sense will commend It to the
many who are nsuseated with the flood of quack litersture which tsannually
ssuad on this subject,

SEWERAGE AND SpwaGE Urtnizatios, 0y Professor W. H. Cor-
field, M.A,, of the Upiversity of London, Author of “ Water and
Water Supply.” Price 50 cents. Now York city: D, Van Nos-
trand, 28 Murray and 27 Warren stroots,

This excellent and well writton treatise Is No. 18 of the publisher's

Science Beries,'"

Tae JmIGIN O Livk AND Specres. A Now Theory. Pittsfleld,
Mass. : W, H, Phillips.

Recent American and Loreign Patents.

NEW AGRICULTURAL INVENTIONS,

IMPROVED COTTON PRESS,

Daniel 8. MoBryde, Good Hope, Miss.—The object here is to
aford simple mechanism and considerable power in direot line.
The press consists of longitudinal supporting sills and guide pieces
for the rods of the follower blocks, which are moved forward by
the gearing of pivoted gector pieces, with eccentric segments of a
ceatrally pivoted lever.

IMPROVED FEED CUTTER.

Bobert J. Wylie, Marissa, I1l.—This inyentor combines eccentric
gearing with the shaft that carries the knife, and with other por-
tions of the machine, so that the construction Is simplified and at
the same time groater power exerted in operating the knife.

IMPROVED PORTABLE COTTON GINNING, ETC., MACHINE,

Julins L. Toole, Williston, S. C.—This is a portable power appara-~
tus for driving a gin and condenser (also applicable for other pur-
poses). With it the iaventor, in an Ingenious manner. bas cum-
bined a gin, also & condenser and a press, which is attached to the
machine, 50 a8 1o recelve the cotton from the condenser ready for

IMPROVED CORN MARKER,

Thomas B. Kirkwood, Bentonville, Ind.—This inventor offers a
new and useful agricultural implement, In which a cutter board
swinging from the axle carries cutters on Its under side. The
ehovels are centrally slotted and seated over the cutter, and the lat-
ter presents the polnts of the shovels for catohing on stoves, ete.
The guide-marking pole may be swung to either side of the main
board without necessitating the detaching of the pole when the
gulde-marking board Is L0 be used at the opposite side.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMROVEMENT IN MAKING PATTERNS FOR CASTINGS,

Willlam E. Cralg, Indiunapolis, Ind.—This {5 8 new and doubtlces
useful idea for making elaborate patterns for ornamental iron
work, etc., and one that s caloulated to ensure constderable ceon-
omy in time. The workman first models the form of the article in
potter's clay. From this he takos u plaster mold, on which he casts
& back mold also In plaster. In the last ho casts u pattern mado of
A composition of beeswax, red lead, and resin, This is put back on
the back mold, using it as a follow board, and on it is made another
wold from which the sand mold Is produced.

IMPROVED CAR COUPLING,

Jumes B, Smith, Hepworth, Canada.—This ocoupling s so con-
Structed that, whon the drawbars approach cach other, thelr front
hooks pass alongside of eaoh other, pressing tho drawbacs sidowiso
untl the hooks strike the slde spiras (noting as buffers) back of the
sume. Guard springs are then called into action, bearing on the
:'I'M ol't:.oppodu pling, o us to pr the secure In-

ocking of hooks, and prevent the un I I
with the side spum. P coupling In connection

IMPFROVED GAS APPFARATUS,

Charles Lord and Bernard J. McCabe, Shelbyville, Ind.—These
faventors propose a new means for tonverting crude or refined coal
and natural olls Into more permavently fixed gas than they can be
Io the ondinary rotorta. The essential novelty is a contrivance by
which a olay retort can be used for this purpose without injary by
the ofls, which, when coming In coutact with the clay, saturate and
dislateyrato It, %0 ax to destroy It In & short time. This is ncoom-
plished by Nest vaporizing the oil o the feed pipe, and then dis-
charging it into the froo retort, where the vaporizing process 1s
contioued, s 84 to destroy the penotratiog power, and then dis-
charging it Inw the clay retort, where It W subjected Lo greater
heat thao the motal rotorts aro capable of sustalning, and is theroby
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converted fnto fixed gas. Tho fron retort is so construoted that
any oll that may flow Into it cannot escape until it is vaporized.

IMPROVED WATER WHEEL,

Adam W. Hung, Fleotwood, Pa.—In this invention the novol fea-
fures consist in a spring which throws the points of the gates into
notohos in guides when thoy olose, to shut gaid gutos tghtly ; also
{n cams, contrived to hold the rings and buckets shut; a V-shaped
rib, which pressos Into the flow of the penstook, to pack tight and
provent leakage; and a shaft bearing in two purts, seoured together
by a ring.

IMIPROVED IHHORSE POWER.

Willlam I, Grant, Magnolin, Ark.—This is o method for attaching
tho sweeps to the shaft or king post of the ground wheel by a
framo attached to nems radiating from the shaft. The sweeps are
thus supported on tho opposite sides of the shaft ot considerable
distance therefrom. An (noreased levernge (8 obtainoed, and the
king post 18 made very firm,

IMPROVED I'oMp,

William Young, Easton, Pa.~The pump barrel I8 attached to a
vuloanized or galvanized gus pipe, which passes (nto n base plate
and also into the handie bracket, In both of which it s adjustable.
A waste valve attached to the pipe {s arranged to close by the pres-
sure of water when the pump Is working, and I8 provided with a
spring which opens it when the pump stops, thus allowing the
witer to run out, and so proventing freezing,

IMPROVED TURBINE WHEEL,
Thomns H. Clark, Helenn, Montann Ter.—This whool recelves
tho water horizontally upon the upper part of the buckets, through
stationary chutes surrounding the same, and disohnrges it verti-
cully and rearwardly. The novel features are a vertically adjustable
gute with the apparatus for operating it.

IMPROVED LATHE FOR TURNING OVALS,
Louis K. Scotford, Burlingame, Kan, ~In this machine, revolving
cone pulleys turn on a stationary center, and have a face plate fit-
ted on the face of said center so as to slide freely forward and
backward. This slide, which is to carry the work, has n slot which
works on a stud, projecting from the stationary center, so that it
can be shifted toward and from the nxis. This causes the plate to
glide, more or less, necording to the distance the stud is located
from the center. The arrangement I8 a very simple one for oval
turning.
IMPROVED VENTILATING APPARATUS.

John C. Bates, Cold Spring, N. Y.—This inventor proposes an
apparatus for ventilating rooms by introducing any desired
amount of fresh air in such o way as not to produce a draft, and by
which the foul air may be expelled from the room, thus causing a
circulation and keeping the room thoroughly ventilated. A hori-
zontal pipe communicating with the outward air has 4 drum plerced
with flues {nterposed between the register and the hot air flue,
The said inlet pipe 18 combined and communicates with a vertical
pipe, which delivers the air into the room in a yertical column far
enough above the heads of the occupants to relieve them from the
bad effects of a draft,

IMPROVED PARALLEL PLIERS.

Heunry R. Russell, Woodbury, N. J., assignor of one half his right
to Tsaac 8. Russell, New Market, Md.—This relates to pliers, vises,
oto,, in which the jaws are constructed independently of the plvoted
bandles for working them, and are go pivoted to the handles and
provided with guide pins that they alwaye work parallel to each
other, while the handles turn on a pivot. The device consists of
open-ended grooves in the jJaws for the guide pins, so contrived
that the gulde pins may be permanently fixed in the handles before
the Jaws are attached, and then be enguged with the jaws when
they are applied by sliding into the open-ended grooves. This con-
trivance allows of fixing the pins in the jaws more permanently
than they can well be when the pins bave to be put into the han-
dles through slots, and of dressing out the grooves to make them
true und smooth by & milling tool.

IMPROVED RAILROAD JOINT.

James G. Holliday, Pittsburgh, Pa., assignor to himself and Frank
E. Hutchinson, same place.~This inventor has devised a plate for
binding the rails on the ties, arraoged under a shoulder of the fish
piate, and contrived to form a look for the nuts.

IMPFROVED METAL SHEARS.
Thomas C. Livesay and Henry H. Black, Montana City, Kan.—In
this device we have a novel mode of appiying the movable and
statisnary cutters to the bed of a lever-shearing machine. An
odgo-curved cutter Is made fast to and ralsed diagonally above the
bed, and the lever-cutter Is pivoted to the bed at one end of the
stationary cutter.

IMFROVED BULL WHEEL FOR OIL WELLS,

John Schellkopf, Tidloute. Pa.—This invention relates to the
construction of the wheel commonly termed the “bull wheel,"
usod In derricks for ofl wells, and around which passes the rope or
chain by which the Implemont used In the well is holsted out of
the same. It is proposed to mako the wheel of sections attachable
und detachable from oach other and the hub or shaft by means of
fastening bolts.

IMPROVED OAR VENTILATOR,

Archibald Hance, Now York olty.—In this devico a sories of plv-
oted ventilutors or valves are connocted at one side by moans of a
strap, 80 that thoy may bo opornted simultancously by moeans of a
ourved pivoted raok bar, Anothoer (nnd the muin) function of the
valvo-connooting bar 1 to nol as n stop for the vilves when
opened,

IMPROVED PFUMP BUCKET,

Eugone J. Dunbar, Romulus, Mich.—This ¢ a bucket for suction
pumps, 8o constructed us to fill the cavity of the pump oylinder at
oach upward stroke, and to open at each downward stroke. The
dovice Iy made of Indin-rubboer, In eylindrical form, with a bell-
shaped cavity in it lower end, and with longitudinal holes through
It. Thero Is a confonl fron valve, und & rod for Umiting the action
of thoe snme,

IMPHOVED PINTON PACKINGS,

Claistopher R. Jumes, Jersey City, N. J.—This inventor proposos
A series of paoking rings tapered on the (nside to correspond with
a spring, and so placed that the spring presses thom out agninst the
oylinder, and also mguinst the piston and follower, thus tightly
packing the jolnt.

NEW WOODWORK AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED METHOD OF CONSTRUCTING JALLS,

John A, Seober and James C, Oroxton, Rockwall, Tex.—One of the
most important subjoots brought to the consideration of the Prison
Congrossos latoly held in Eogland, and to which the Prison Associa-
tion and other philanthroplo bodies are giving much atteation in
this country, Is the propor construotion of Jalls. The present lnven
tors offer & new plan of constructon, mainly directed to onsuring

¥ood ventllation, Tho intormediate space of the double 00or ls con-
struoted with diagonal channols, running from the outer walls to

the center of tho bullding, with grated openings In the walls, and
gimilnrly grated openings at sultablo polntsof the upper part of the
floor. The difforont compurtments are thus supplied continually
with fresh alr entering from the outslde and passing to the inside.
The outer walls serve for the purposo of vantilation and security in
the game manner as the loors, and are alvo provided with afr flues,
having grated entranoe and exit openings nt differant puints, for
supplying alr without the possibility of communiention with the

outside, 20 that no tools, ete., can be Introduced. The different sto-

ries are ventilnted io this manner, and the bad alr carrled out

through the grated inglde doors.

IMPROVED EAVES TROUGI,

Otis W. Stearns, Johnson, Vt.—This caves trough may be conven.
{ently put up, and may be made of any dosired loogth. Tt isformed
of semi-oylindricul sections, made with half ring tenons upon their
ends, nnd seml-oylindrical couplings, made with half ring sookots in
their edges, and provided with spikes for seouring them to the wall,

IMPROVED DUMPING WAGON,

Albert A, Hooh, Reading, Pa.—This In n new form of that clnss of
dumping wagons which are provided with chutes or troughs to fa-
oflitate discharge of their contents, Tho cssentinl features nre a
hinged door and hinged side guards, arranged and connected with
a hinged chute and the wagon body. The whole forms a very sim-
ple and doubtless effective devioe.

IMPROVED WEATHER STRIP,

Franocls A, Bradshaw, Lebanon, Mo.~In this we have a wenther
strip for doors by which no water is allowed boetween the door and
the threshold strip, and the deip water I8 carried off in effective
manner. An ndjustablo elastio weathor strip fits on the threshold
strip, that is provided with a groove and outwardly inclined mor-
tises for the drip water. The groove Is covered by a perforated
metallic plate.

IMPROVED LAMP CHIMNEY.

George M. Bull, New Baltimore, N. Y.—~This Inventor patented a
lamp chimney on January @, 1672, and now proposes to make it shm-
pler in construction and less expensive. To this end, around the
edge of a reotangular plate is formed a nurrow upwardly projecting
flange, whioh covers the outer side of the lower end edges of the
trangparent plates.  Plates of thin sheot metal are bent lon-
gitudinally nt rvight angles, the lower onds of which fit into the
angles of the flanges at the corners of the plate, and are designed to
receive the side odges of the transparent plates, The upper ends of
the angular strips are Inclined Inward slightly, giving to the chim-
ney the form of a truncated rectangular pyramid. Novel devices
are added to enable the mica plates to be put in and taken out, as
may be requirad,

IMPROVED CRADLE

Fredrick Voit, New York city, assignor to Feust and Rice, of same
place,~In this invention the conneotion of the bed posts with the
connecting maln frome s made in a strong and substantial manner
without the use of fasteniogs or othor hardware, and a rigid Inter-
locking of the parts Is obtained, together with an easy detaching of
the same.

NEW HOUSEHOLD ARTICLES,

IMPROVED WASHING MACHINE,

John Henry Conaway, Nelsonville, Ohio.~The mechanism of this
washing machine is so constructed as to wash the clothes by rub-
bing them In o manner analogous to hand-rubblog. More or less
pressure may be applied to the clothes, ns may be required, and any
desired part of them may be rubbed.

IMPROVED SASH HOLDER.

Hiram Torrey, Philadelphia, Pa., and Darius Lyman, Washington,
D. C.—The invention reiates to a device designed for application to
& window sash for the purpose of arresting and supporting the same
by frictional contact with the jamb. The chief elements of the de-
vice are a movable or adjustable elastic wedge, and an elastio roll
mounted on a fixed pivot, the former being connected with a plv-
oted spring lever and so arranged as to adapt it for insertion, be-
tween the roll and Jamb, to lock the sash.

IMPROVED WASHING MACHINE,

Irvin A.Shaw, Grand Meadow, Minn., assignor to himself and
John E. Joslyn, of same place.—This {s an ingenious combination of
mechanism {n which rollers, springs, and an endless apron play the
principal part, the effect being that the clothes arcalternately drawn
through the water, and then between rollers, and are thus wushed
clean very quickly and without being injured.

IMPROVED KEY HOLE GUARD,

John La Blanc and Xavier St. Pierre, Ophir city, Utah Ter.—In
this we have a little plate made to slide over the outside key hole of
s lock by & knob on the inside. The knob works the plate by a
crank and connecting rod, turmng them down below the center of
the crank oo astop pin, when the slide covers the hole, 50 as to effec-
tually prevent the slide from belfog forced back except by the knob.
The sliding cover i8 secured behind an outer case, S0 a8 not to be
wrenched off,

IMPROVED WRINGER ATTACHMENT TO WASH TUnS,

Androw W, Caldwell, Gainosville, Ga.—Laundresses unprovided
with mechanical wringers have no oasy task in wringing out by
hand large articles of clothing, eto, The prosent Inventor suggosts
an Ingentous way of nasisting them, whioh consists in o strap passod
through a loop of the tub and caslly ndaptod us to length, By this,
one end of the artlcle Is tghtly held, while tho othor is twisted in
the usunl way.

IMPROVED FIRE DOG,
Draton 8. Hule, Estillville, Va.~In this invention the fire dogs
are so constructod as to keop the fire hold up against the back stiok,
They are made with & wide open hook at thele upper ends, and tholr
lower parts are bont downward at right anglos, and formed elther
with or without an offsot. Racks are combined with the dogs to
hold them in place,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED TAILORS' DRAFTING APPARATUS,

Matthow C. Ten Eyck, St. Paul, Mino.~This is a conformator and
ransfer or soarf for drafting gurments to fit the upper part of the
bhuman body, giving the true pitoh or slope of the shoulders and the
true balance of sl other essential polnts with the same, thereby
Insuring an acourate At

IMPROVED GUN s1auT.

Willlam M, Treadway, Port Honry, N, Y, —Mr. Troadway suggests
that & bottor alm cun be taken with a ritlo, and that at the same
time the plece may bo more socurmtely kopt at the same elovation
for overy shot, by placing an adjustable spirit lovel ncrosd the ritle
and betweon the sights,

APTARATUS FOR CLEANING LOCOMOTIVE ASH PANS,

Paul K. Dealy, 8t. John, Can.—The novel feature hore is the com-
bioation of the steam boller of the locomotiVe (by a steam and wator

pipe) with the ash pan, the plpe extending through the ash pan and
branching out Into a number of lsulng pipes, that olean effoctunlly
the nah pan by means of water or stoam, as required.
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For bost Prossos, Dies, and Frult Can Bliss
& Willlams cor. of Plymouth and Jay, Brooklys, 8. Y,

For Solid Wrought-iron ot

w MO advor-
Usement. Address Unlon Iro: 1 e
e ey n Mills, Plttsburgh, Ps,,

ioar wheels and Index plates, all sizes, mado to
-F;:gl. :mq'-.uc.w‘:’., Chicago, 1), a

Vo 25 per oent of your fuel, or get samo amount
extra power, by applying the R. S, Condenser, T, Saunlt,

s Engineer, General Agent, Now Haven, Conn.

early ovory ndvortiser, who makes advortising
PAY, contracts througha n.'u-lblow. oxperience
baving taught them 10 avall themselves of the services
Of those who have made the business a study. The
Agency of Geo, P. Rowell & Co., No, {1 Park Row, New
York, is the most comp In the Y. and many
of the largest advertisers make all thelr contracts
through them, —{ Exchaage.)

The best Varnishes m the market are those made
by the London Manufacturing Company. They have been
tried and tosted, and tn every ease have been found supe-
rior to all others.

Palntors aud Grainers, send at onco for Sample
and Catalogue of the Cole?:ud Metallle Gralning To«?ln
wﬁnmn use, Addross J, J, Callow. Cleveland, O,

nnted—Boring Mill for Oylinders and Wood
Shapioug cl;uhlno. Address 1,0, ’l"ox 2142, Now York,
Launch Machinery Wanted, new orsecond
from 2 to 6 H.P. Morgan's Bleun'bon Worka, b;‘nnr‘l‘l.:‘?,?'
Wanted—Addroess of the pergon who makes dumb
walters for honsos, J, L, Alberger & Co., Buffalo, N, Y,
My time 15 closoly taken up—Hence I will soll two
usetul Patonts, Addross D. Munson, Indianapolls, Ind,

How to lay out the teeth of Gear Wheols, Price
% conts, Address E. Lyman, C.E., New Haven, Ct,

Good Patent for Sale—Wm. H. Rishel, Agent
for Patonts, Chambersburg, Pa. e

Wanted—A Kettle Moulder—Kottles ono half to
1wo Bbls, Address Gillett’s lron Works, Lake Otty, Minn,

2,000 feer leather Fire Hoso, Cheap; warranted
to stand W0 1bs. Address £ M. Waldron, Providence.R.1.

Wanted—Second Hand Milling Munohine. Send
full description to P. 0. Box 611, Providence, B, 1,

Sow. Mach. Stand Castings—Machinod roady to
ran; 400 sett,very cheap, Hull & Belden Co Danbury,Ct,

Wanted—The best Powor Matohing Machine in
the market, Send oirculars and oapacity of machines to
Melenday Bro's, Nashua, N, H,

Wanted—A first class Pattern Maker.
Smith, Smithville, Burl. Co., N. J.

Single, Double, and Triple Tenoning Machines
of suporior construction. Martin Buck, Lebanon, N M.

Gothic Furnace, for coal and wood, heats houses

& churches. Send for book. A M. Leslay. 226 W.2sd st N.Y,
Double-Entry Book-Keeping Simplified. The
most succossful Book on the subject ever published,
Cloth, §1. Boards, 75 cts. Sent post pald. Catalogue free.
D. B. Waggener & Co., 424 Walnut St. Fhlladelphla, Ps.
Muin Driving Belts—Pat’d improvoment. Address
for ¢ircular, Alexander Bro's, {12 XN, 8, Philadelphia, Pa,

Boult's Paneling, Moulding and Dovetalling Ma-
chine 1s & complete success, Send for phlot and sam-
ple of work. B. C. Mach'y Co., Battle Creok, Mioh,

For best and cheapest Surface Planors and Uni-
vorsal Wood Workers, address Bentol, Margedar . & Co,,
Hamilton, Ohlo.

Patont Scroll and Band Saws, best and cheapest
{n use, Cordesman, Egan & Co,, Cinclnnatl, Ohlo.

Small Engines. N. Twiss, New Haven, Conn.

Hotchkiss Alr Spring Forge Hammoeor, boat 1n the
market. Prices low. D. Frisble & Co . New Havea, Ct,

“ Pantect,” or Universal Worker— Best combina-
ton of Lathe, Drill, Ctrcular, and Scroll Saw. E. O,
Chase, 7 Alling Street, Newark, N, J.

To Manufacturers— Pure Lubricating Oll, Sample
Package (3 gals.), §7. Send to Geo. Allen, Franklin. P,

Hotohkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
1o order, Job work sollelted.

Por Sale—Second Hand Wood Working Machin-
ery. D, J. Lattimore, 5ist & Chestnut St Phila,, Pa,

Price only $3.50.—The Tom Thumb Electric Tel-
egraph. A compact workiog Telegraph Apparatus, for
sending m Xt the electric light,
i ving alarns, and various other purposes. Can be put In
operstion by any 1ad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on re-
ceipt of price. F.C.Beach & Co., 36 Canal 8¢, ,New York.

Peck’s Patent Drop Press. Still the best in use
Address Milo Peck, New Haven, Conn.

All Fruit-can Tools, Ferracute W'ks, Bridgeton,N.J.

American Metaline Co., 1 Warren St., N.Y, City.
Genuine Concord Axies—Brown, Pisberville.N.H.,
For S8old Emory Wheels and Machinery, send to
the Union Stone Co., Boston, Mass,, for clrenlar,
Faught's Pawent Round Braided Belting—The
Hest thing out—Manufactured omly by C. W. Ay, 18
North 3 5., Palladelphis, Ps. Send for Clronlar,
Dismond Tools—J. Dickinson, 64 Nassau St., N.Y.
Magic Lanterns and Stereopticons of all elzos and
prices, Views (llustrating every subject for Parlor

Amusement and Publie Exhibitions. Pays well on small
1 fren, MoAlllster

H. B.

Tomples and Oflcans. Draper, Hopedale, Muss.

Water, Gas, and Steam Goods—New Catalogue
m-’nmw«u , or malied on recelpt of
elght stamps. Balley, Fi 11 & Co., Pittanurgh, Fa.

The “Sclentific American ** Office, Now York, Iy
Bited with the Miniature:Electric Telegraph. Ny touch-
Ing little buttons on the desks of the WADAZOTS, AlEnAls
MUMMDMnMUmntAoIIM
establishment . Cheap and effoctive. for shops,
offices, dwellloge. Works for any distance. Price 86,
with good Battery, ¥ O, Besch & Co,, 206 Canal 8¢, New
York. Makers. Send for free linstrated Catalogue.

For best Bolt Cutter, at greatly reduced prices,
sddress i, B, Brown & Co., NewHaven Conn

The Baxter Bogine—A 48 Pago Pam oon-
talning detall drawings of all parts and full partioalars,
now ready, sod will be matied gratis. W. D, Russell,
1§ Park Place, New York.

Bdmn.lh Presses and Jacks, now and second

_ Lathes ana Machinery for Polishing and Humng
Metals, E.Lyon, 4% Grand Streat, New York,
Rings Superfor Quality—Whitins.
e Whitnaville, lu‘:

Riog Co.,

Solid Bmery Vuloant Wheols—The Original Solid
Mon—Unr name ts stamped 1n full on all our best Band-
ard Delting, Packing, aod Hose. Buy that only. The
best s the New York Belting sad Packing

Company, 71 and ¥ Park Row, New York.

I

A. J. will find directions for stereotyping
on p. 363, vol. 30.—J. T. can blue stoel articles by
the process given on p. 123, vol, 3L.—J. K. will find
an explanation of the theory of the crank on p.
112, vol. 31.--R. J. T. should consult a physician.—
J. F. ls informed that etohing on glass is described
on p. 49, vol, 31.

(1) W. B. G. asks: At what angle should
mower knives be ground, s0 s to give the best
and most desirable edge? A, It dopends npon the
material to be cut,

(2) W, K. says: Inasmuch as the question
whother sparks of eleotriolty can be dischargoed
from the body of aworkman inn powder mill, and
onuse an explosion, s ngitating the minds of
solentists, I send you an nocount of an (noldent
whioh came under my observation a number of
yours ago. On a bitterly cold wintey day, o friend
and myself started in n slolgh to make a yisit. On
rotiring at night, my friend, after having ro-
moved an entirely woolen gurment, throw it care-
lessly over hisarm. Having laid it down, bo ap-
proached the said garmont with his other hand ;
and upon so doing, he was amazed to seoan Im-
mense number of sparks all over the garmont, as
if it were on fire. This was sccompanied with a
noise similar to that produced by a voltalo bat-
tery. He withdrow his band, and the sparks were
gone, then reapplied {t, and the same phonomenon
was observed, in a loss striking manner, however,
Reapplying his hand for the third time, but a fow
sparks were seen, without any noise whatover,
Where did the sparks proceed from? A, Tho sparks
weore onused by friotion, They are often observed
in removing woolen olothes In winter, espocinlly
whon the ale is very dry.

(3) R. B, B. asks: What would be the prao-
tical difference betwoeen cutfing off steam nt jth
stroke, and throttling the steam until just } of
the full working pressure s realized ? A, To out
off the steam at 14 stroke would be the more ooon-
omical, there belog in that case less loss from con=
densation,

(4) A. M. asks: How can I produce a fine
high oolor on gold jewelry? A. Boll 8§ ozs. salt-
peter, 4 ozs. alum, and 4 ozs. common salt to-
gother in a poroelain or other fireproof vessel (not
metallic), in barely sufficient water to dissolve
them ; add 9 ozs. strong muriatic acld to this solu-
tion, and filter. This quantity will be sufliclent for
coloring 4 0zs. of work at a time, and should be
kept in & well stoppered glags bottle when not in
uso, Another reolpe (s: Boll 10 ozs, saltpeterand
%4 ozs. common salt together, (o a porcelain dish,
in & quantiey of soft water barely sufficient to dis-
solve them, and 4 ox, nitrate of silver (lunar caus-
ti0) and 934 oxs. muriatic acid; fiiter. This quantity
will be sufficient for coloring 4 oxs. of work at a
time, and should be kept in & well stoppered glass
bottle when not In use. To color with either of
the foregoing mixtures, anneal the work twice,
and boil it, each time after annecaling, in a pickle
eonsisting of § parts water and | part sulphuric
acid. Then pour a sufficlent quantity of the cnl-
oring mixture into a porcelain dish, and beat it to
about 150° Fah. Hold the work in this for about
two minutes, then take it out and rinse it in clean
water. If not sufficiently colored o suit, repeat
the process until the desired color is obtained. An-
other and more common method among Jewelers
is to make a kind of paste, consisting of 2 parts
saltpeter and 1 part each of slum, sulphate of zinc,
common salt, and a little water. These ingredi
entsare well mixed in a mortar, and the articles
to be colored are covered with the paste, lald up-
on an iron plate, and heatod over a clear fire
nearly to a black heat. They are then suddenly
plunged into cold water and well washed. This
{nsures a beautifal high color.

(5) F. H. D. asks: Will alocomotive, stand-
ing still on an up grade, move or start as easily up
thograde when the crank is on a line from the
axle to the point of the wheel which rests upon
the rall as it would if the orank was at either side
of this line? A. A locomotive should start equal-
Iy well with one orank in any position , for if one
{# on tho absolute dend conter, the other is in & po-
stion to exert its maximum foroe.

(6) H. J.E. aska: 1, How much sulphuric
acld must put to a gallon of water to take the
soalo from castiogs that wre to bo used for stove
pattorns, and how long should they remaln (0 the
acid? A, About one of aold to fifteen to twenty
of water. 2. What kind of a bath should the cast-
ings be put into aftor thoy are taken from the
acid? A, Wash with clean water, aod keop ina
quantity of water Ing a Hitle potash or soda
in solution until required. & How should wax be
applied for waxing iron stove patterns? A The
wax is applied by simple friction with the metallic
surfaces. This [ncroass the tomporature sum
clently toimpart 8 fine oven coating to the metal,
{. How can 1 make good yarnish for wood pat-
terms? A. Use shellao in wloohol. A Hitlo gum
sandarac is sometimes added to this,

(T) W. B, M: neka: How can ongraving
tools be hardened 7 1 am greatly nonoyed by thelr
broaking. A. Use Stubs' stool, beat It to ulow
rod heat, and temper Lo & straw oolor,

1. What is the best way to koop o boller when
pot in use? 1bave ooe under my oharge that s
not used for severnl months in full and winter, 1

yun the water all out. Isthat the best
w k it? A. Yes. 2.1 blow off & fow
l‘:‘u wt :”u.o. never blowing out entirely when

bot. A good many around here biow their bollors

Aumerican,

out while hot, and this of course has a tendency
to cake the slush, eto., beld In solution, on the
plates; at least that s my opinfon. Am I not
right? A, Yoes

(8) W. F. R. says: I claim that s powerful
lamp for heating purposes will give off more heat
1o the room If a ploce of sheet (ron be placed hor-
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MINERALS, BTO.—Specimens have been re
ceived from the following correspondents snd
examined, with the results stated :

W.B. B.—Your boller deposit consists of lme
alumina, oxide of yron, and olly matters.—B, B.—
It Is celluloid.

lzontally just above It than If nothing be placed
above it. My friond says thore will be no differ-
once. Which Is right? A. The amount of heat
Kiven off by the lamp will be equal In both cases,
but the metal would distribute the heat more even-
Iy throughout the room.

(9) A. H. asks: How can | cement emery to
onst fron? A, Coat the fron with whits lead paint,
mixed thickly ; and when dry and hard, apply
omery and glue.

(10) T. D. asks: How can I obtain the in-
dox of an eogine lathe? I have applied to some
machinists, and I purohasod scrow outting tables ;
and although T onn strike some threads, still I am
unnble to asoertain the propor method,ns my gears
all ran differontly from those described in any
published systom. My lending sorew (s an 8 thread:
my genrs aro 28, 8, 85, 42, 40, 60, two 63's, 70, 77, 84,
01, 18, 105, 112, Tho gear on the spindle (under the
head stook on cone) s 40, Can you glve me any
Instructions 1o regard to flling out an index? A.
Multiply the number of threads to the inch you
wish to cut by any small number, for Instance, 4,
and this will give you tho gear for the lead screw.
Then multiply the number of threads to the inch
in your lead scrow by the same number (4), which
will give you the gear wheel for the spindle. If
the wheols thus obtalned are sizes you have not
ROL, try 2, 8, 6, or any other number nsn multi-
plier.

(11) G. P. says: A rubber belt alips very
much. Some poople tell me to put rosin or it,and
some say pitoh. Wil you give me your advice?
A Use a wixturo of equal purts of red lead,French
yollow, and litharge : mix with boiled linseed ofl
and Japan sufficlent to make itdry quickly.

(12) K. B. snys: We rccently cast s pair of
brass boxes for the orank wrist of an enyine of
100 horse power. The boxes were finished at the
machine shop of the fuctory for which they were
made. After the engine had run about 20 minutes
the boxes became so hot that it was necessary to
stop and cool them ; and they continued to heat
until we were obliged to remove them. The men
condemn the boxes on the ground of being made
of poor metal. The boxes wero made In the pro-
portion of | part block tin to # parts good scrap
copper. Do you consider this a good material?
If so, what was the probable cause of their heat-
ing? A.Your mixture of brass was a good one,
though1 part less copper would have been better.
Tho heativg may bave ocourred from the brasses
not leading true, from the wrist not belog true,
from (ts having too little wearing surface, from
the brngses bearing too much on the sidas of the
box, or from any one of a varlety of similar
causes.

(13) R. asks: 1. Where should I apply for
& place on the school ship Minnesota? A. On
board. 2. Will the authorities take a boy who is
nota native? A, Yes

(14) S. S. S. asks: What is the best treat-
ment to give a Georgia pine fioor, to make it non-
absorbent of water and ecasily kept clean? A,
Apply raw linseed oil, as follows : Tuke a block of
wood, about 10 by 15 inches and 2 inobes thick;
tack woolen cloths upon it, satumte the cloths
with the oil, and rub the toor till yru produce a
gloss.

What is the best paint for a smooth,bard-finished
wall? A, Take best white lead and tone it down
to a gray with a little black and yellow, using very
little of the latter, so as to give only a slight tint
off of the white. The first coats will sink Into the
wall, appearing spotted in places; ropeat the coats
until there is a uniform gioss throughout ; this
may take 4 or 5 coats,

(15).J. W_ 8. asks: How are twisted gun
barrels made? A. After the square bars are made,
they are twisted around a mandrel and then weld-
eod. See No.1of “ Pructical Mechanism.”

(16) J. H. G. asks: 1. Will soft gray iron

do for cores for clectro-magnets? Al
Yes. 2. Will they receive and discharge magnet-
{sm quick enough for cheap telegruph Instrnments?
A. Yes. 3. Is Léclanché's battery a patent? A.
Yos. 4. Which gives the best results with a given
length of wire,n long siim coll or ashort thick

COMMUNICATIONS RECEIVED,

The Editor of e SCOIENTIFIC AMERIOAN &c-
knowledges, with much plessure, the receipt of
original papers and contributions upon the follow-
Ing subjeots:

On a Feat in Saw-Making. By J. B B,

On Large Safes. By 8. H. i

On Life-Saving Apparstus, By B, F.

On Copying By J.C.C.

On Reaching the North Pole. By O, 8,

On Fast Trains, By H. B, €,

On a Marine Goveenor. By P. A. H,

On Interstellar Space. By A. H. MoK.

On Electric Motors. By H. M. P,

On the Locomotive. By F.G. W,

On the Paycho Mystery. By T. M. W,

On Mineral Wool. By A, D. E.

On Electrle Force. By J. P.

On Terresteinl Magnetism. By N, 8. W.

Als0 Inquiries and answers from the following :
R.C.—J.—J.C. B,—J, W.—P. 8, A ~Il, H, H-M.§
J L A-T. M. W.~H.P. G.

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
ibould repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not bo
published here. All such questions, when initinls
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we generally tke pleasure in answering briefly
by mail, if the writer's address is given.

Hundreds of Inquiries analogous to the following
are sent: * Who makes wir and gus engines? Who
sells cheap ice machines/ Who builds windmills ?
Where can native potash be obtained ? Who sells
pumps and water pipes made of glass? Who
makes the best veloclpedes? Who sells engine in-
dicators? Who sells shadow pictures?” All such
personal inquiries are printed, as will be observed.
In the column of “Business and Personal,”
which is specially set apart for that purpose, sub-
Ject to the charge mentioned at the bead of that
column. Almostany demired information can in
this way be expeditioualy obtained.

[OFFICIAL.)
INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted 10 the Week Ending
November 2, 1875

AND EACH BEARING THAT DATE.
| Those marked (r) are relssued patents.)

Alr, devaporizsiog, L. K, Faller,, . seee VNS
Arm pit shield, E. C. PIEE. .. ccovinvmrirines ssen 19, .55
Bale tle, C. H. Chase. ..o . . 3OO0
Bale the, B, Stewart. ... .coonis . assaseese RN
Haltng short cut bay, C, Brows, .. vees ¥BAIS
HBall snd socket jolnt, K. T, Starr... . s
Barrels and kegs, hoad for, K. Foote . . 19,59
Basket. folding, G. Hammenle. . ... cesenerses 1ID08
Baskets, stave, H, C. Jones, ... 100,006, 160,447, 10408
Battory, salvanio C DUBeMm. . ....ooviiiimnen sanens 160,52
Bedstead, table, BRI . ..ooivnns e . s
Belt fastener, W, M, Chapman.... .0 15,06
Belting, uniting the ends of, €. ©, Roe. ", =
Billlard chalk holder, J, Simonton, ... ... 16, 5
Bird cage book, Oaborn & Drayton, ., 169,571
Biind alat adjuster, G, Niehols, ... ...o000 wers 19,500
Boats, machine for traming, C. Bartlets, ... ..... 48,35}

Bobbin, N, J, Hubbard, ......covvianrrrnrsnrirensns
Boller covering, F. )\, Stevens., .
Boller, feed, 8§, Olmatead. .. ...
Boller, steam, T. W Godwin. .. .o
Boller, feed waler heater, W, J, Austin

Books, fireproof covering for, K. W, Glover..... 145,504
Boot-nalling machine, W, Fltagersdd, ... ...ooos 19,45
Boot uppers and soles, uniting, Mckay & Falrfield 168,00
Bottle stopper, A, LAY, . oo iiierimsnsrnsnnnes M9, .
Bracket, adjustable, K. T, Starr,... g
Brake, double sctingatr, N L. Perrine. ... 1.5
Brick machine, C. X, Flsher. ........oon0 Creveang 1,0

Bridie bit for horses, Dellinger, Bolles & Fryer.. 10, &
machine, mandrel, M. Anderson, . ...,

one? A.A thick wire with few convol
the best effeot whon the amount of current pass-
ing through it is comparatively great. A thin wire
with many convolutions is best when the current
{# small but has conslderable eleotro-motive force.
5. Is n cone of hourgluss shape, with broad poles,
any botter or ns good as a straight one? A Some-
what better for equal welghts,

(17) E. C. H.nsks: |, In making the core
box for the pattern of a steamn oylinder, should it
be made exactly the same size as the core prints,
or Is some allowsnco made for shrinkage? A.
Groen sand cores shrink, while dry cores expand
a little. The amount is, however, in olihor case
100 small to render any allownnee necessary. 2 Is
ot steol molted and run into molds, as cast iron
I8, to produce the various articles of a steel diti.
oultto forge? A, Yes

(18) J. M. 8. naks: 1. Will No. 18 coppered
wire do to construot & telegmph line 3¢ & mile in
length? A. Yos, but fron is better. 2. Which Is
the best, & ground or & return wire? A. A return
wire. 4. How many more colls of battory will it
take with the ground than the roturn wire? A.
Threo times. 4. Can & good ground be made by
puwu-woruhohmuﬂlmhlhouhul.
and then filing with soraps of old Iron? A, Yes,
This will be & pretiy good one If the ground is

wot,

glves | B

Buckle, trace, M. T, Burke. ......o00
Barisl case, metalile, 1. M, Gray...
Burner, Hquid fuel, G, 1, Perkiogs
Nurner leos stischment, M. O, Melg
Button feeding deviee, &, Gellhas, ...

Cake making feeder. D, M. LAMeRy. oo 109,54
Can, ofl. N. Peterson, ..., TN
Cane and umbrelts, J, Boyd. ., .1, 08
Cane and whip, O, W, BaxIOn, oo o W00
Carbrake, 8. G, Howe (1), - "
Cur brake, J. N, Savkine 199,500
Carcouch, T. W, NoBb .iiviinn  strseaneavinnns e e
Car coupling, A. Uyr, ’ LM 0
Car coupling, H. V. MeRervey... ... . e

Car wheel, WL PRl . oviiie sniine
Cars, goog for street, W. Gullfoyle .,
Carriage, cartain 0xture, Kulght & Ripple,

Carrlage top, R, ¥, Palnter. ... .. w
Carriage top, Power & Anderson

Carviage umbrells top, L. P, Tibbals, ..
Catarsh, cureot, J. W, Harvey. . ...

Ohatn llnks, beading, J. Balrd. oo
Chatr soats, material for, D 1, Donov
Chomist's test apparatus, O, Fahiberg,
COherry stoner, 5, A, Darmiol, ...
Chiidren (ngclosure for, I, J. Parke
Clgar pipe, K. L Weed, ooviiiinmn cone 100000
Clothes dryer, G, A, Brooks ..o . .51
Clothes Iine reel, U, L Nommedins .
Cluteh, B, F. YOUNE ..o o sonivinn
Cock, stop, K. G. Bmealon. ..

" .-
.

srsansnssrrssacsivinser YD

Caffee roaster, F. Thomas,




Desk, sehool, T, Redmayne ...oooiin R LN o)
D, J, ROush, .oovninnne weo 100,458
Mwmp“:.ﬂdum & Euchenhofer, see 109,007
Door spring, J. M, 0ot i «ou 160,400
Door spring attachment, W. M, Gray.. v 160,851
Draftsman’s fok ssucer, F. Stith,,., woe 100,007
Drawing board attachment, J. C. Hints. woe 100,500
Drilling machine, tripod, J. B. Warlog.. v 100,59
Dropper, potato, Zane & Keanedy. LR
Dryiog apparatus, T. Webber.... o 109,500
Dye, W. H, Seaman......coimminniininn wes 109,078
Barth-horing apparatus, Ruth & Craln,. ... Lo 108,500
Earth-preserving compound, K. A, Suyder woo 169,505
Electricity, lighting by, Viosin & Dronfer......... 169,887
End gate, E. G, Martlo, ... 169,461
Eugine, rock-drilling. G. H. Reynolds... LR

Engine, rotary, 1. Van Kersea..........
Excelstor, making, L. H. Whitaey,.....
Exercising apparstes, J. B, Newbrough.
Rgdemcmhlnc.) J. Allred.........
Fancet, measaring, F. C. Helser (r).
Fence, barbed wire, A, V. Wormley.
Fence post support, H. McKeazle. ..
Fenc, wire, J. M. McClellan .

Fertliizer distriduter, W, H. Cook.........
Fire arm, bdreech-loading, C. E. Blillings.
Fire-arm, breech Joading, H. C, Bull..
Fireblower, J. Reld.... .. coovivveanns sessas caeees 169,558
¥ire plug, C. F. Rapp.
Fire shield. Moore and Bradiey..
Fires, extingulshing, H, Conant............
Floor, refrigenating, Rochevot and Schmidt.
Fluting tron, Fisher and Brown.
Fluting machine, H. Albrecht. .
Fork, barley, S, Snell.........

169,466
109,82
109,491
169,534

Fork, bay. M. M. Cherry. 18,03
Frult Jar, C. R, Carter... .cov vue o0t . 168,300
Pruits, presesviog, F. B, L. C. Sace.. . ¥8.m

Fursace, J. K. Caldwell..............
Furnace, hot air, 8. K, Foster (7).
Furnace, hydrocarbon, P. M, Qvist,
Yurnace, reverboratory, J. Price,..
Furnace, steam boller, J, Enright,.....
Furnace, steam boller, J, A. Locke .....
Furnaces, pustiing tube skelps Into, G, Matheson 169,480
Gar, lighting, Green and Barrow.... 169,552
Gas fitters® hooks, biank for, J. W, Lyon,.
Gas on alr, ete,, enriching, E. H. Covell, ...

.ee 169,423

Gas, regulating flow of, Jecobsen and Murphy... 189,549
o 169,430

Gasclier, drop light, J, Fox........
Gate, J, A. Knepper..
Gate lateh, 8, Cherry.... .
Glam, decorating, J. Budd.......

Glass spheres, blowing, F. Rhind, ..,
Glove, gsuntiet, Latcher and Dunham
Graln dinder, 5, 8, Jackman.......ovvus
Graln decorticator, 8, Dodson. .
Graln drill, feeding, A, J. Martin,
Grin scouring, W, P, Robinson...

Grate, J. A. Buckwalter.....
Gun stocks, recoll eheck for, 1..00
Hame tastener. A. J. Park................ 169,572

169,40
165,518
Hay rickiag apparstes, J. B. HUL.. ..
Horse snd water power, W. S, Watkin
Horse power, J. Smith
Horses in eagine b

Morsesboe nalls, rolliag, G. L. n-n
Hose plpe nozzle stand, O, Edwards..
Hydrast, W. D, Greanelle............
Induction spparstas, R, K. Boyle........
Iron and steel from ore, producing, W. A. Lyt
Ironiag board, W. M. Tobey
Jack, earrytag, A, K. Xorris....
Kaftting machine, C. J. Appleton. .......
Knobs to spindies, sttaching, C. Coleman.
Lamp, F. A, Tader....... aosarsPARNTIIENIPIOE
Lamp extinguleher, Warren and Packard, .

Lantern, H, Beabe........oocvuirsnns,
Lantern, C. H, Lymu.. saesnapsess

Letter box and door bell, J. Lonanlh
Liquids, expressing, L. Breval (r)......
Lock, door, C. L. Bates ...

. 100,40
vee 16O 008
Loom shedding mechanism, 0, W, Knlnon... . 100,852
Loom shatties, D, Wright,,, seerenes 10D lN. 169,506
Loom weft stop mechanism, O. M, Stillman. ..., 169,54
Mafl bag cateher, E. F. Hotehkim,...... cerensness 100,505
Msins, machine for tapping, J. Mancock wee 100,404
Match, safety, E. Haanel........ p vee 100,59
Mattress and coshlon, W, H, Morton......., LR
Meats, preservation of, F. 1. L, O, Sace
Mechanical movement, O, CbiMd,.,,
Millstone-dressing machioe, G, Heydrich
MolMers® plates, opersting, J. T, Peet .
Mowisg machine, A. G, Gray............
Nets, -an!uun of, J. H. Coevort,

Plpss, F, 0 llrrmm
Pipe,cigar, . L, Weed,

...... 189,00
Pipe arilliog machine, ¥, Grinnel), m.\n:
Pipe, sprinklise, V. Grinselt,........... 109,98
Pipe stem, J. W, Flelschmann, 19, %4
Pipe tooge, 5. H. Dickerson. ............ uu:m
Pipes, érilling holes In, F. Grinnel, .., 100,080
Planing macuine primer, . C. Ohambers, 100,500
Planter, chock row, Klar and Dixon, ., .., 199, w1
Plaster, corn, J . Bryer.........cccou.. 18, ¥n

Planter, corn, Gardner and Hayes,,

Plow, rotary gasg, J. K. Underwooyd. .., 169, 0%
Foekat book, D, K. Osbourn, .. ... .00
Postal eards, Silog, P. M, BILEDOOEN. ... 0o 19,44
IR IR AT NOME, .. . e vesernsrrresersoress 1o e

press, oscilistiog; J. L. De Haft. ., 168,500
Pristing press, oscilisting, W, €, Evane 199,59

Seientific

Printing press, oxcillating, Watson and Do Huff., 100,606
Pruning (mplement, Henkel and Ward, ..o oo, 100,09
Rallway, elevated, J, Weatcott, .. ..., oo 100,000
Rallway slgnal, F, Raymond.. co 1004T
Rallway sigoal, eloctric, B, K. lean. . .....ooovan 109,500
Raln water cut-off, I, Wilkios, ... . o 100,000
Rake, horse, W, Alrich 100, Beh
Rake, borso hay, W. Aldrieh.... . 100,008
Ratchot movemont, J. Parr...... LA
Roller for endloss aprons, gulde, J. Pn ceaves 100,078
Roofing composition, L. P. Teed. .. veers 100,080
Dow 10ck, F. D, GRaVEOR...oooiiiniiens srmrrasnninne 169,657

Bad fron, O, Wit .. coivnvinans o 109,400
Safe and vanlt door, M, Briggs.. oo 100,807
fafe, burglar.proof, K. R, Morse wo 100,507
Salesman's seat, 8, D, Sollers, .. <+ 100,80
Balt und pepper box, G, I, Lomax vores 160,808
Sash fastenor, I M. Stoddard... oo v 160,454
Sash holder, Frost & Merrillooooviiiinians < 160am
Saw buck, M, Disston......... . 100,840

. 160,008

Saw.qumming machine, H. mnghmnn -
.« 169,053

Sawing machine, scroll, W. H, Kimball.

Sawing machine, seroll, L. C, Pratt. voe 169,475
Sonlo beam, K, A, Ohameroy...... oo 169,405
HSeallng devies, hermotie, T, Roberts.... ove 109,450
SBeeder lfting dovice, W, A, Van Brunt..... . 169,602

Seeding machine, W. P, Pean (f)....... .. e 68
Sewing machine clamp,J, Dann.......... wee 168,50
Sifwer, Sour, Lintner, Weller, and Kello e 109,80
Sink, L, JOnes, Jr. . oooiviiviiirnsnnne oo e 169,581
Soap-bolling apparatus, )l J,Palmer., ..o 19,472
Splaning frame, J. E, Atwood. ...ooo ceeieenns oo 100,507
Spoke-tenoning machine, H, R, Carmany. o 104U
Stove, G. W, Herrlek (F)... ooviviiverons v 6,
Btove, C. Warren., . ...cooie oo savinnns vee 169,590
Stovegrate, W, B, Hosford........ ... oo 168,500
Stove, heaving, W, B, Treadwell. . ..., .. 18,

Stove, magarine, J. A, Bockwalter e 100,000

Stove pipe drum, E. 8, Blake (r)........0 . 6,70
Swimming shoe, O, G. Ahlstrom...... wee 100,596
Syringe, shield, ete,, E, T, Starr. ., .. 169,894

Table leaf support, J. Wanner........ . oo 189,358
Tallor’s patterns, drafting, J. Bellamy . 1o e
Tallor's pattern, J. H. Nichols, . vee 108,068
Telegraph, electric, R. K, Boyle......... v 169,513
Telegraph, magneto-printing, G, L, Anders,. . 169,506
Temperatures, regulating, A, Campbell ... 169,559
Tenoning machine, H. Brand. . »e 109,8%
Testing machine, W, J. Seott, 169,736
Thlll coupling, T. J. Quick...... s 169,55
Tobaceo cutter, W. H, Poase (r)....... 6,78
Tobacco 1n bags, packing, J. B, Farmr. 109,559
Tool handle, J. W, Miller....oovivivinns 109,067
Toy, automatic, Ivos & PIKIngton. ... 160,047
Toy ball, bell metal,J. C. Clark, ... 169,410
Toy gun and horn, L. Duvall.. Lee 100407
Toy target, J. Poznanski, . 109,580
Transplanter, Johnson & Bowma 169,445
Truck, hand, J. Lugenbell..... e 109,85
Valve, E. H. leckwith......... wee 109,510
Vebhilcle spring, Corey & Neff.,, woo 169,50
Venetian shade, C. Widemann,,........ . 100,000
Ventllation of commodes, R. D, 0. smllh eoverere 100,490
Vise,A. H, Bratnard,.......... . 169,816
Vise, A. O, H. P, Sehorn.. 169,486
‘Wagon box, T. Jenning 160,444
‘Wagon brake, H. Markrud.......... 169,459
Warper, Moulton, Damon, & Rice, eevanns 100,468
‘Wpashiog machine, T. Allen.... . 169,907
Washing machine, A. Hale.. . 160,487
Wateh, J. K, Bigelow, .. .... 169,512
Watch regulator, E. MeNutt .. 169,458
Watchman's register, D. Shive........ 169,558
‘Water Siter and purifier, A, Le Telller,. 10,562
Water meter, W, B, Mounteney........ 169 568
Water-supplying apparatus, J, N. Poage 169,577
‘Water traps, manufacture of, G, W, Wicks 169,592
Weatherboard gage, R. J. Dodd.... ... . 169,527
Weather strip, J. Cleave .. ..........c0 169,420
Well packing, drive, V, F. Thomaeich 169,508
Whips, snapper loop for, H. H. Jones. . 169,550

irneanen

Wrench, A, B, LIPORY ..cccccivsanvssssnossesensenss 10,57
Yarn, etc,, fnlshing, Rhodes et al........covvvveanss 109,554
Yeast compound. J. Pleiffer..... wee 160,874
Yoke, neck, C, Sbuman........ SARDORS RS se s IREEN .o 168,457
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to our improved Wroaght. ma Peams and Girdors (pat-
ented), In which the compound welds betwees the
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mode o mnnlnmnum entirely avolded, Weoare
pared to farnish all sizes ai terms as favorable as oan
obtained elsewhere, For descrt) llw m "
Carpegte Brothers & Co.,Unton [ron Mills, Pa.

Call at Fair American Institute and See
NEW DRAWING PRESS & OTHER TOOLS.
STILES & PARKER FRESS 00 IIMDMO'!. Ct,
S Wil meet parties hy appointment

ITHERDY, RUGG & RI RDSON, Man-
ufacturers of Woodwaorth ing .
and Grooving Hwhll«. ln-m .

Patent m \lo
ing, and n-uw )Ilrhlnfc. lnd &
ehinory ﬁounully. W Hallsbury vax't‘ \‘nmnu (TN

(8hop -mwrlyoooupl hy

L. B, WITHRENY, A LT N l. cunuo:.
$1 " d.r AL home.  Agenta wanted, Outoe and
terma free, THUK & (‘0 .\mﬂ. Malne,
$500 JX SO UIRIG
e Jotnm on O Oa
FAMILY JOURNAL w.ﬂvz Dm'ﬂ'-w

daily,

I PORTANT FOR ALL CORPORATIONS AND
i

RETiNG

MANF'G CONCE) Nl.»ll!am1
me Dotector,

motion of & vnln mAD of u ﬂ

tlons of his for

ng. eon o
clook vmnnu of w
Pat'd Oc

£l
elocks mnu\u on m
ding W law v
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STEAM PUMPS.

FIRST PRIZES, VIENNA, FARIS, NEW YORK,
BALTIMORE, BOSTON,
Bend for circular of recent patented lm&ronmnu.
THE NOREWALK IRON WORKS,
south Norwalk, Conn,

VOLNEY W, MASON & CO,,
BHPRC) Manutactarers of
PAT, Hc;(}TI()N l"II?l.L;Z'Y!:,' Yltll:"rln}l'l,'I.b‘l‘(.'lllm
or connectin iafting and Gearln,
HOISTING MACHINERY ‘;l" EL;V;{"I'UI(“.
Provioexox, 5, 1

ANTED~Wo desire (n overy city and county r
A u..n agent “l’lr the exclusive sales of & staple arti-
L Ty per g g Tyl o
EUREKA M'F'G 0O, w0 Washington Bt'.'.\"m:'"\’:x:z:

‘ C.BN'I‘ENNIAL DRILL CHUCK-—
) l\\:‘r(r;t;!zmllnmrgec: |aml d:ulnhlo. Holds

. on

™ P price. #1.35 Bond for new redaced

1,3
LINt of Chueks,
A, F, CUSHIMAN,
Hartford, Conn,

SHINGLES 1ERDTNG AND ST Vs,

Sale makers of the woll Known [MPROYED LAW'S PATEN T

pETTrIT N

SHINGLE AND HEADING SAWi¥0 MAowIs®, For olrou.
lars, nadross TREVOR & CO., Lookport, N.¥ .

PATENT

OLD ROLLED
SHATFTING.

Weo are also the sole manufacturers of the CxLx
g«;&.uzs"hl?;bﬁogu.wo&nu mml-lv,n'l‘uno,a.u
oY 100 st my
application to » NES & LACOn
treet, 2od and Srd Avenu

S, Canal Street, Chicago, 111,
T thin Shafting in store and for sale by
WLER, DANA & FITZ, Doston, Mass.
o 121 Chambers St N,
G, Mliwaukee, Wis,

]

The fact that this shafting has 35 per cent greater
strengih, s Oner Anish, and s troer r‘:» ngn,n.‘:u any
other In userenders it undoubtedly the most economical,

LAST SEASON cur Agency
business surpassed all others
It smounted 10 a quarter mil-
lica of dollars. Many Agents
l2id up from two 1o three
thousand dullar cach, in

quick. . Send two X, llnn\y:\
for valuable specimens, liberal

terma.do. Address: THEILLUS
TRATED WEEELY, New York,)
Bostoo,Chicago, or Atlanta, Ga.)

NEW & SECOND HAND WOOD WORKING
Machinery, Floorers, Planers and Matohors, Single
and Double Surfacers, Monlding Machines, Scroll Saws,
Suction and Biast Fans for Shavipgs, ete, b ¥
MORE, 815t #ud Chestout St., Philadelphy

UM CARPENTER ™ et c0vsttbraearnivaieem

M.\.\'UFA(“I‘UHPPZ‘R OF FIRST CLASS TAPS,

wiueket, B, I,

0y AND MORPHINE HABIT CURED,
OPIU The ORIGINAL and ONLY Cure
prepared.
$# Send stamp for book on Oplum- eating, to
W. B, SQUIRE, M.D.,
Wortniugton, Greene Co., Ind,

DECALCOMANIE,
or TRANSFER FICTUREN, with teok of
34 pin, piviug full fustroctions in thie new
and bteautiiul art, L poal-pald for 18 cta,
108 ada’td piectures, 0 cta, They are Mo Landecupes, Animale,
Wirds, Insects, Flowers, Autuma L Comic Plowres, Az
They extt bw vanlly trauderred 1o any S oo ua L Iinitate the
et beantitel painting. Alse S beautifel GEM CHROMOS
for 10 cta, ; 58 for 50 cin.  Apents wanied,
Address J. L. PATTEN & CO., 162 Willlam Street, New York.

Materials, Surveying Compasses, Transita, Levels,
Measures, Fleld Glasses, Spy Glasses, Microscopes
Telescopes, Barometers, &c., &c.
JAMES W, QUEEN & CO.,
%24 Chestnut Street, Phlladeiphis, Pa,
01 Broadway, New York
Catalogues, Part 1st, MaTHEMATIONL : Part 24, Orr1-
CAL; Part 3, Maoro Laxrenxs; Part dth, Puirosorn:
CAL INSTRUNENTS, csch len Con

ATENT DOUBLE ECCENTRIC CORNICE NRAKE
Masufactured by THOMAS & ROBINSON, Cineln-
setl, O, Send for Circulars.

I) RAWING INSTRUMENTS —DRAWING
.

OR SALE—The right for the simplest, cheapest, and
best Steam Pump 1n the world, Address
J. 8. FOSTER, Salem, Mass,

1G PAY 1o sell our Runnes PRINTING STAMPS
Termsfree, TAYLOR & HANRFPER, Cleveland, O.

CEMENT PIPE MAC
Four years' litigation decided In fay 3
well Patenta. Territory for sale or to lease in the United

Biates and Canada, by W.STOCKWELL & €O,,
Portland, Me,, U, S, A,

;'INH MACHINIST'S & AMATEUR TOOLS,
o0t Lathes, Pollshing Lathes. Cenlennial Giringd Mones
Taps. Dien, Drilis, Automstic Bortug Teol. Fieetwood
Scrofl Baws Send 6 centa in Stamps for Complete )lius

trated Catalogue. JACKSON & TYLER, I8 German
Street, Baltlmore, Md.

For Machinists, Jowelers, Engravers. Watchmakers

Amateurs, snd others, Also, & fine asortment of Filie
atd stonl Wire Suppiles, a¢ FIRASSE & C0O.°8, & Chat-

bam Streel, Now York,

PATENT
and Matching

" Helf
and Molding Machines, Gray and W 1's Planers, Nel
ml’lnv ;a" iﬂruf', and other wood working mwehinery
S AWOOD'S MACHINE CO_ % Liberty 8t ., N l\

Bend for Clreulars, ets 16, Budbury St Busron

PLANING &MATCHING,
HOUL(A)rNG, MORTISING,
TENONING.RESAWING . SHAPING

BAND & SCROLL SAWS &c¢ &c_4

*FciINCINNATILO.

Steam Cranes,

TO ILLUSTRATE AND DESCRIBE the many |
Interesting themes and objeots presented in the
GREAT CENTEXNIAL INTENNATIONAL EXPOSITION
OF 1576, and also to meot the wants of that large
class of readers who desire an Increased supply
of Sclentific Icformation, particularly of the
more Technloal and Dotalled character, wo shall
18500 8 SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weokly during the Centennial year of
1576, and, perhaps, permanently thereafter. Each
number will have sixteen large quarto pages,
Issued weekly, printed in the best style, uniform
with the SCIENTIFIC AMERICAN, but sepa-
rtely paged.

The SCIENTIFICAMERICAN SUPPLEMENT,
In addition to the special matter pertalning to the
International Exposition, will embrace a very
wide range of contents, coveriog tho most rocont
and yaluable papers by eminent writers in ALy
THE PRINCIFAL DEPARTMENTS OF SCIENCE AND
USEFUL KNOWLEDORE, to wit:
1.—Chremistry and Meotallurgy.—Embm.

cing New Chomical Discoveries, Improvements,
and Procestes, with engravings, New Processes
of Working Iron, Steel, Lead, Copper, Gold, Siiver,
and the Varfous Metals, with engravings of New
Apparatus, Now Information, ete,

2, ~Mechanles and Engineering,—The

latest and bost papers upon Steam Engineering.
Hallway Engineering, Mining, and Civil Engincer-

and working drawings,

Latost Improvements in Telegraphy, Telegraph
Engineoring ; Improvements in Galvanic Batteries, |
Eleotric En lnu. Now and Useful applications of
Electricity In the Arta, with engravings, |
d.—~Architeoture.~Examples of the best New

Struotures, with detalls and drawings. |

tog, M1l Work, Textile Industry, with engravings |

3.~ Electricity, Light, Heat, Sound.— |

85 a year by mail, post-paid- Send 10 cents for Specimen Copy.

S~Technology.—New sad Useful Invention®
and Discaveries relating to THE ARTS: Improve.
ments in Photography, Printiog, New [mplements,
Now Machinery, New Processes, New [ecipea, Im-.
provYements periaining to Textilo Industry, Weav-
ng, Dyeing, Coloring, ~ew Industrial Products,
Animal, Vegetable, and Mineral—with engravings

G- Agriculture, Botany, and Hortlcul-

©.—New and Useful Information (n all branches
of Agriculture, Descriptionsof New Planta, Trees,
Khrubs, and Flowers, New, Useful, and Interest.
Ing Facta in relation to Cultivation, Propagation—
with engravings

7.~-Rural and Houschold Economy,—
The Latest Information concerning Buliding Mate
rials, New and Valuable Reclpes, add s great varie
ty of Miscellaneoous Infc stion pertalning to Ru-
ral and Household affairs—with engraviogs,

S.~Materin Medica, Therapeutics,

Hyglieneo,—~Exhibiting the progress of Medical
Sclence In various branches; New Medleinal pre-
parations, New Health Appilances, and much In-
teresting Information,

S~ Naturnl History and Zoology.—The
Latest Investigations, Discoveries, und most Inter-
esting Information in this department of Sclonce.

10 & 1l1.—Moeteorology, Terrostrinl
Physien, Geography,—Accounts of Interest-
ng Atmospherie and Terrestrial Phenomens, Tra-
vels, Explorations and Discoveries, ete,

12,~Geology and Mineralogy,—The Latest
and most Interesting Geologlcal Investigations
and Reports, and New Discoverfes.

13.—Astronomy.—Recent Intervstiog Discover

fex and Information, with Reports of Astronomical
Phenomena, Frogress, New Instruments, etc,

TERMS (—Sclentific American Supple-
ment, One year, post-pald, $5.00; half year, $2.50 ;
three months, $1.25. Three coples, one year,
£15,80; Nvo coples, $20.00; ten copies, $35.00, " One
copy Of SOIENTIFIO AMERIOAN and opne copy of
SOIENTINIO :}‘MK)UI‘\.\‘ SUFFLEMENT, One year,
post-pald, $7.00,

Address MUNN & CO., Publishers, 37 Park Row, New York,

per day at home, Samples worth $1

$5 t'o $2 free. STiNsox & Co. Portland, Malne.
ize Fletw ot free! A

The TOLL-GATE! E'c:foucgemr!e;o objects to
fnd! Address with stamp, K. C. ABBEY. Buﬂnlo;.\' > &

Brainard il 3 all siyles.
Mlllmg Machines 3.,

A new Unirersal Milling Machina for §200. Also Brown's

Pat. SCHEW MACHINES. and our new Bratnard STFEL
BAR VISE, B, M, M, CO,, 18| MUk 8¢, Boston, Mass.

'TONE SAWING MACHINERY

1 ND AND STE
NT. ALSO,HAND AND STEAN

AVELLERS,

| ) DERRICKS & TR

THOMAS RZSS, RUTLA

Model Steam Engines,

FROM 3 CTS. UPWARDS, FROM GEORGE PARR'S
UNEQUALED MODELS OF

Vertical Engines.

Paddle Engines,

Steam Hammers.

Locomotive Engines

Steam Bollers.

Marine Screw Eagines,

Powerful Engines.

Water Motor Engines,

Fire Enstoes,

Ministure Machine Shop

Miniatare Mechasical and
Comical Figures ano

treular Saws

Steam Lathes

Hortzontal Engines,

Portable Engines,

steam Pamps

Beam Engines

steam Winches

Electric Eagines (requiring

no fuel)

gagines to ran with Kero.

see O or Gas, for do

mMesLic purposes, Saw Mills ran by above

Upright Engloes appliances

Also, Celebrated Amatour's Lathea. Tools and Fittings

af every description.  Inlmitable Castings, for §1,00 per

set and’ upwards, by means of whioh numbers of

above Steam l:n(‘m‘., Lathes, &o., have heen suce

tully made by Amatenrs. Thousands prove the unparal

leled success of the ahove mod and castiugs

For full description and prices of the ahove. togethar

with the requisite tools, see ** Parr’s Technical Gulde,

svo, Eighth edition, Sixty. 8fth thourand, over 150 pages,

with nearly 60 spiendid (ilustrations. giving rull Instrue-

tions In Sorrento Fret Carving, and Scroll Sawing, and

150 Parior Experiments in ( aeu.mr,{ the wonders of Ml

croscopy, the beauties of Model Telegraphy, lhivlh-'r

with ot‘n useful and sclentifie Information; aise all

how 1o bay, how (o use, and how

A free, 3 centa Address

Fools, DufMalo, N X

CLARK &

store Vronis, Private Houses, O

and are endorsed by the leading architects of u.rJ;\y‘n’L a

AGENTH WANTED,

P. BLAISDELL & CO..|

Wercester, Mo, ‘
sanufacturers of the Malsdoll Patent Uprignt Drills sad |
siher et clase Machinie' ‘s Toois

The HOA
PORTABLE STEAM ENGINE,

RLOULATON

AUTOMATICAL CUT ¢
“

SIHLMYS NOA FYTHM TLIVLS

Amateur Workers in

FANCY WOODS

Can o supplied with the following HARD and RARE
WOODS, plased ready for use: ¥, 3-16, . & Inch and
apward  Cash to accompany orders. Rosewood, Satin-.
wood, Holly, Walnut, Mahogany, Ebony, Red and White
Cedar, Bird's.eye Maple, &c.

Geo. W. Read & Co.,

186 10 200 Lewls St foot of Jth & Gth Sta K. RN Y

S Orders by mafl will have prompt andcareful atten.
fon. Inclose stamp for Catalogue and Price-List

Wasmxarox, D, C,.
Sept. 15,1875, §
Jxo. Marnxn,
Treas. Valley Machine Co,, East
Hampton, Mass,

Dear Str: The ** Wright Bueket
Plunger Steam Pump™ yoa bullt for
the Government *‘works like a
top.'" Am sure It has never had Its
equal o any of the Departments,
and [ have no hesitancy in recom
mending this Pump to any one In
want of 3 frst class, nolseloss Steam
Pump. Very Rs'«lfu“".'

3. THOS, MILLEK,
Chief Engineer U. 8. House of
Representatives
Send to us for Catalogue
V. M. COMPANY,

"I!‘lgexrgyxglﬁﬁ‘f.?;';éii;‘niﬁ?‘f;'p';‘.‘r‘.":?,f'?.‘il',’i
uu‘;’ w;)of)\ wogxmoMACHINERY.

CHAS, PLACE, 108 Reade Streel, Now York,

8,000in Use
Blake’s
STEAM PUMPS

for evary possible duty. Send
for lllustrated Catalogue
GEO. F. BLAKE M'¥F'G CO
8 & 5 Liberty Street,
New York,
Cor, Canseway and Friend l 5 and
Ba. . Boston. Mass

COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

! be readily ftted to Store Fronts, Rear Windows ar other opanlogs, making them FIRE AND BURGLAR
|'?(':v(!", and affordin nlm»lulrdmm-r! on; also, WOOD SHUTTERS 1o various kinds of wood, saltable fur

‘h oes, and Sehiool ";lllllulll Ulark s shinttors are self acting, require no machinery
or balanoe welghts, and oannot get out of order.  Thoy are handsome [n appearance. and are the best and cheapest
stiutiers in the world. Are fitted 1o the new Trifune hlllvllnr, Dolaware and Hodson Canal Buliding, Manhalitan
Huliding, Lenox Library Bullding flave beon for yoars In «

Ally wae In every principal eity throughout Europe,

WILNON, Managor, 110 Weat 3th 81, Now York,

abd ot Londan, Parte, Vieans, Beritn, Melbourae, ¢ . &¢

3 -~ INVASTED n Wall Street
s " h., often lends to fortuse 5
- . 32 page Ix . eaplalning
evervihing, and copy of the Wall Strewt

SENT FREE. Sntainit v

Ty
P AND E ERS.
A BoiLgR Fhvncs

0PE & MAXWELL MF©

'l‘n ENGINEERS, MACHINERY MANUFAC.

R | Makers, Patentecs and others—The an
ned infinential and well estal d Arw, carryin
s In Melbourne, the prinet which has ha
re' experience o the Austia Colonies, snd
which has o abd ealended connection, s willing o
ihdertake the sole agetiey (o the adove Colonles for L
sale of all classes of Engioes, Agricaitaral Machioery,
Engineens' Touls, Machanionl [sventions sad Putents,
aidd aleo (o transect evary doscription of busioess ln TRl
laes. Highest referenoes given., DAVIDMUNEO & OO,
13 Queen Street, Melthourne

o)
Moss'

‘Rhoto Fngraving €0

Relief Plates for Book, Newspaper, Catalogue snd
Jircular llustrations ('hc"npvr mb‘np' ood (:t?(‘-u. The

Scientific American uses our plates, sta
[llustrated Circular, = T 2y

IMPROVED MACHINERY for STAVE
llud!nf. Shingle and Handles, Cabinet Maker's Machin-
ery, Halley Gauge Lathe, Durkee's Automatic Saw Mill
Improved), Key Seat Cutting, Pulley Boringand Miling
achines Eadial Drills, Steamn Eogines, and &u:,'- Ve-
teering Machises, Cable and Sheaves for Uransmitel
Power eic tc. T. B. BAILEY & VAlL, Lockport. ¥, Y.

/

HOW MADE IN

Cider, Wine or Molasses, wi hl. l'lo':‘ns 2
% e or Mo . without u n

Address F_I. SAGE. Vioegar )hxrr-.n-of‘lnrlr « Mase,

CELSTP,

Lowost Pond and BEST.™

= Do Your Own Printing!
< = oy :

taznpe (e (ull cata.
wie Manufacturen,
CO,, Merid Conn,

\ JILLIAM HENRY KING—-ALBUMEN MANUFAC-
TURER, 78 & 50 St, Andrew Street, Liverpool Eng.

MACHINERY

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &
&c. Send for Lllustratea Catalogue and Price List.

GEORGE PLACE,
121 Chambers & 108 Reado 8ta. N. Y. City.

BLAKES PATENT
Stone and Ore Breaker

Cruahes al: hard and brittle substances to
any required size, Also, any Kind of
EERSTONE for BoADs and for CONCRETE, &C,
Address BLAKE CRUSHER CO.,
New Haven, Conn.

Munn & Co’s Patent Offices.
Bstablished 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWEN1Y-BIGEY YEARS RXPERIENCE.

FMORE PATENTS bave bomn secured through
this spency, st bome and sbroad, than throagh any otherin
L3¢ world,

They employ se thetr ssalatanta & corpe of the most ax-
pericnced men & examiners, speciiostion writers, sod
ranamen that can be found, many of whem have Deen se-
ested from the raaks of the Patent Office,

SIXTY THOUSAND wmveators bave avaled
eamseives of Muan & Ou's serviom In exsmining thetr in-
ventions, and procuring thelr patenta

MUNN & 00, tn sonncetion with the pabliisation of the
BOIENTIFIO AMEKICAN, w ine In
confer with (nventors, prepare drawings, specifoations, sad
smignmentasttend W Aliing applioations ta the Pateat Ofice
paying the government fees, and watch oach case step dy
sop while pending before the exuminer. This I done
tirough ety braneh offloncorner F and Tih Strects, Wasd-
fagron. They also prepare aid Mo savests, procure design
patenta, trademarks add relsston stedd O rejected cases
(prepared by e Inventor or other stiorneys) procare copy-
righta, stwend W Rterferences give writlen oplaions ea
mattors of Infringemeny, Mrolad coples of patents o fact
sttend o every dranch of patent business potd tn this sad
(n forvign cvustriee.

Patenta obtained 1 Osasda, England, Fraoce, Belgtam
Oermany, Russls, Prossls, Speln, Portogel the Britiad
"wlonles, sad all other countris whare pabals W
granted

Coples of Patents,

PPersona dealring any patent ssusd frowm 15884 to Novem
ber $0, 1567, can bo supplied with officlal coplos st s rea-
sniable cost, the price dopending vpan the satent of draw-
ngn and ength of specifioations

Any patent saed sinoe November 27, 1867, ot which
tume e Patent Uflos cominencad printisg the drawings
aiad speciBfontions may be had by remitiing to this office §1

A copy of the clatmns of say patent lasued alnce 1558 will
be Aurniahed fur §1

When ondering soplen, plesse 10 ot for the sme as
sbove, ad state name of patenton, Utle of lnvention, and
date of patent

A special notion & made in the Bormnvino Axenioas of
all inventiona petented through s Agency, with the
nalue and reed) of e p U Patonta wre 0ften
sok), tn part or whole, W persons altreeted 0 e nveation
by such nolee.

A panphiet of 110 pages, containing (he wws and full &
eotions for obtaining United Btates patenia, Also » streaiap
pertaining exclusively to Forelgn Patonta, stating oos's I
wmah couniry, Ume granted, ste, ol froe.  Addrese

MUNN & OO,
Puldabons SULENTIFIO AMERIOAS
37 Park How, N, ¥.
Basnow Orrv v ~Corner ¥ and Tih Streets,

Wiashiagton, D. O,

s s
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.;.00 n line,
cents » line.
mmmuu the same rate
m~ an he letter prese. Ad-
st be recetved at pubtication offfiee as
@ Frtday morning to appear in next tae,
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O FILES ARE USED ON HOE'S CHISEL
TOOTH IA“ \u -Mu no gamming, no

0 perpiex the or. They mn
.3'... fifty per cenmt fﬁﬂw a
-,

O use thaty the

Diamond Solid Emery Wheels.
EGC YR RIS S i
portoAte hrices. ifw

nlll froe from giazing, they
tre the Dest Rolid Kmery Wbeals. of holes

3 Kt (-lw diatn,

ur order for wheels, 04

luy(:al;& world, Address AME l( A\ TWIS
., Woonsocket, K. 1,

GLASS OIL CUPS

of all kinds. Trass !‘mlun for Stoam, Water and Gas.
HILTRH & ll!\l L .\\lm GOl 8t,, New York,

AMILTON KUDBER WORKS, Trenton, N.J., Man-
ufacturors of Hose, Belting, Packing, Car ﬁprlnn.
and Rubber for meohanical purposes.

lAGNBTS—Pemwont Steel Magneu
y form or sz, made to order by F, O, BEACH
oun L6 Oanal 81, New York. Makers of tho cele
hrates  Tom ums and Minlature Telograph lostre
me
ICHARDSON, MERIAM & CO,,
AManufscturers of the latest improved Patent Dantels'
Woodworth Planing Machines, Matching, Sash and

n llﬂlh
“Twis |l.)l!ll..

Moy ‘l’tllmmnft Mnmulngl Boring. hhn-lnﬁ \eru
eal and Clroular te-sawing Machines, saw Milis,
Arbors. Scrol]l Raws, Rallway, Cat-Off, and {ip

Machines, Spoke and Wood Turnfug Lathon, and YRHOUR
other kinds of Wood.working Machinery Cataloguos
and price lists uvm on applioation. Manufactory, Wor.
coster, Mass, ‘Warehousn, 107 Liberty Street, va York.

Shl.plng Machines

Have novel device for changing

length of stroke while in mot)

also, automatic down feed, 17\3

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

Wood & Light Machine Co.
Worcester, Mass,
Manufacturers of all kinds of
Iron Worklnganchlnory

ulleys, &c.

Shafting, P

Sats DN,

WRINKLES

AND

RECIPES

COMPILED FROM THE

Srientific American

An Mustrated Hand-Book of Practical
Hiots and Suggestions for Mochanles,
Eagineers, Farmers, Housekecepers,
and Workmen generally,

—_———

EDiTED By PARK BExsawix,

s el
Contents.

DEPARTMENT OF MECHANIOS,

Master-Tools, accurately representad. How 1o make
and use them. Valuable soggestions for management of
Machine Tools, Hints for Casting, Forging, Tempeor-
ng, ete. Trade Secrets and Wrinkiza. The whole super-
vised by Josmura Rosx.

DEPARTMENT OF ENGINEERING,

The management, constructios, and repalr of Bofllers,
Eagines, Valves, Shafts, Beits, Paulleys. snd Hangers,
Brief rules for practice, etc., prepared by Mr. B, M,
Buxt. Also, New Faper on Testing Metal, expresly
written by Pror. B. H, Tuvestox, C.E,, who also su-
pervises the entire Department,

DEPARTMENT OF PRACTICAL
TECHNOLOGY,

Sapervised by Fuor. P, H. Vaxver Weyvoe, M. D,
Metallurgical Operations; Cements and Glues; Painting
and Varniahing; Making simple Instruments, etec , ete,
Hundrods of Reolpes for every variety of Industrial
Work

DEPARTMENT OF THE FARM,
How 1o constroct Farm Dulldings. The Dalry. Hints
for eare of Htock, abiont Manures, Plants, Vegetables,

Trees, Farm Machinery, ote,, ete,
DEPARTMENYT of the HOUSEHOLD,

Cleansing Processes of all kinds.
Destruetion of Vermin, Uare of Chins, Glsss, and Fur-
nitare. Papering Wallse, Simple Bemedies, ete,, otc.

The voume comprises 20 pages, Is printed on fine
paper, with giit edges, and Is of large pocket-book form,

Sexible covers, neatly ornamented,

Mailed, post paid, on roecelpt of 81,50,

1 copy Sclentific American, | yoar, and 1 copy
Wrinkles nod Reclpos..................... .. 81,20

Address
H. N. MUNN,

Puntasmes,
P. 0, BOX .
37 Park Row, New York Oy,

Window Gardens,

Frientific

gmnmu.

Geo. L. Burr,

Successor 1o FREEMAN & BURNR,

ohasers s cordinlly nvited,

vancon'l‘u. svln. \|
0\'BIICOA'I'£. 85 to 840, Slrl‘l‘ﬂ. ‘
0\’8!!(‘0‘1’8, ' SI'I“‘ l

Orders by Mail.

For uhn'lnl llul ol
Oter'. Ovens, Hot Biast Pipes,

Rofler nnro Mw&; Heatod ﬂlnm O] Stills, &0

ULKLE 10 N-nnhrlunr,
IR ON

bo
¥ Liverty St New York.
free from Arsenie, In guantities, cheap,

PYRITES,

Rox ¥, Nrock-
F NGINES & DOILERS new & 24 h'd, porfect condition,
“Very eheap, Adaress DINGHAM & RICH O Clty s,

= THE NATIONAL
Steel Cleaner.
VATEN-

JoLy ¥
=D

1,
Adopted and tn use by U, 8. Navy, Forssle by dealors,
Rcud (nr Clreular nE ( HALMERS 8P lth( E CO,
foot E. 9t Streot. N. Y., Agenta for the U

COVERING

CWITH ATR SPACE IMPROVEMENT,
Saves 10 to W per cent, CHALMERS SPENCE CO
foot K. #th 5t., N.¥. .m-h 2ud St., St. Louls, Mo,

paﬂs Book and namples o
llulrbe ofing. Complete
materials for new roof, dige, o ft,
Firo-proof. durable, chmp. Eanlly
| wp\lod with positive satisfiotion,
rito at once and save money.
N. Y. Slate Rooﬂnq Oo.

State where you saw this notice,

This old and popular establishment opens the seaton with an unparslieled stock, to which the stiention of pur

| 810 to 850, BOX¥ iy

ORDERS by Letter promptly flled,

GERO. L. BURR'S System, for supplying PATRONS at adistance,
whieh constats of furniebing Rules for Self-Measare, Samples
of Goeds, Prices, Boek of Fashions, ete,, FREE on application, enabies parties in all parts of the country
to orderiwith the nnnluly of recetving the most Porfect l'll sttainable

MERCHANT CLOTHIER,
WARENOUSES:
138 & 140 FULTON STREET, NEW YORK.

(Esrvantisnxp 1882, )

BO\'B‘ sl’lﬂ,

856 to %20,
BO\‘K‘ SI'ITS.}

Schlenker s Statlonary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y,
¥ Send for Clrenlar., g8

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B FRANKLIN, V. Pres't  J. ). ALLEN, Pres'.
J. B, PIERCE, Sec'y.

HARTYORD, OONN,

DITCHING and EXCAVATION.

RANDOLPH'S PITOCHER AND EXCAVATOR: Shnple
strong, and adapted to all sols reasonably free from
mx or large stones, Wil do the Iabor of 00 men.

ly. ut the cost of ten, Machines of all sizes, out

un from three Inches 'ldo three feet deep, to 36 Inches

e, four feet deep. Extra sizes made to order, Circu-
Inn &c., sent on application to

RANDOLPH BRO'S, 111 Brosdway, New York,

In the Ji[am aclure o

CRESC

To maintaln the rlunr(er and atanding of this bran
secured, and consamers oan rely on uniformity and excel

Represonted (n the Eastern States

MILLER, METCALTY & PARKIN,
Successors to M.'B .. & P.

NT STEEL.

ine tool and die steel; alyo cast nprlngb mhohinery and pl-nllhod clock spring steol,
Bl.\' & WII.I.IAM!C, 1232 m-vkol m., Phll.delphl-, -nd 03 Liberty St., N. l.

" the well-known Brand

d, l mn supply of the best steel lrons known has been
lence. Especial attention is pald to the manufucture of

THE SOUTHERN STATES
AGRICULTURAL AND INDUSTRIAL
EXPOSITION
Wil be Held on the Falr Grounds, at

New one-n-& Commencing Fobruary
26,1 810, Continuing Ten Dayw,
MARKS, PRESIDENT.

L.
SAMUEL \IULLBV GENERAL SUFERIN TENDENT,
Executive Committee,
A. BALDWL\‘.Chnhmn
JAMES 1. DAY, W. B, MIDT,
COLONEL J. D. HILL, JOBS G YLZ)"\G.
It is the alm of the Board of Commissionersto make l:
s tbofou Ex tion of the culturs! and Mechan
cal Products of the Southern S . Mexico, and Oeau-u
America; bat It will beopcn w colnpeuwﬂ'lm

the country, and the general p

all articles eom hended in the fenenl design of an
nduastrial Expodt on lnc!mﬂu special

premiums for nrlcuy Southern prod

DYERS AND MANUFACTURERS.
Thomas's Fluld Tannic Acid, or Blu:k Color Base,

'or Coloring m Onm nd Felt oool. and Tex
tile Fabrics, and or% n* 1. Au
droess NCER ‘mmus Eimirs, N.

T E INJ EC.TOR

For Locomotive and Stationary Bellers.
FRIEDMANN'S PATENT.

Over 15,000 Now in Use Here and In Eurepe.

Throws more and hotter water, with less steam, than

sny othets, ltmm ann.nud!lo-ln and no

movable parta out of order

RATHAR & PREXTUR toojuoguenge,

&~ Sexnd for Catalogue.

OGERS" TANNATE OP SODA BOILER
ALBPRBVSKTI“K JOS. 6. BOGERS & 00,
, Ind. § Send for book on Boller Inorus:

Agricultural

rhc Mechanical Department hss been devised with
great care and on (he’.mon extensive scale. The Pre-
mlcm Lm will be ready for distribution November 20th,
mple arrangements have been perfected for the trans-
pnm on of goods and visitors from every section at re-
auced rates. For detalled Information, address

SAMUEL MULLEN, Gx'L Sur'r,
No. % Camp'St., New Orleans.

DAMPER B n s T AND LEVER

BEGULATORS GAGE COCKS.
MURRILL & KEIZER, 44 Holliday St.,Balt.

Portland cement

From the best London Manufacturers.
JAMES BRAND, 55 cuu:. .
A Practical Trestise on Cement farnfshed for 35 centa,

K.\'Gl\'E LATHES, DRILLS, &c. Send for Price iln,
EW HAVEN )IA!\LFA(“I' ING CO,,

New Haven. Conn

L

LOW-PRI

tion and distrust of a

resuits.
well mounted Emery

could do with file and

ufacturer can affol

lcqr goods, Address

ASKELL'S THREE CYLINDER PUMP-
Hand or Power, Cheaper than s Steam Pump,
{1l outwear a Rotary Fump-—do more work, with less
potet. than any other pump, Not lable to get out of
order. Any blackamith can repair it. Adapted to any
kind of hard work, BSend for Clreular,
OHABE M AC IIIM( COMY* A\\ lk.mm )lno

Dr. Feuchtwnnger's Treatise on

SOLUBLE GLASS.

In all its practioal boarings and manifold appiiostions In
the Arts, THIRD EDITION,

THE HEALD & SISCO
Patent Centrifugal Pumps

YERTIC Ala ¢ HORIZONTA
First Premivuma st Now  Orleans (Inrlnnu
York. "Jhdahi ‘nrl:u Aword,*
American Institate, 1572
Perfect satisfaction guaranteed, T:ccnupeu almplest,
strongest, mtn! efficient and popular Pamp 10 use, for

lnd Now

rmplyln kn, Coffor-dams, otc ,and for use In
Paper Mils, % orice, and Factorles, STEAM PUMP'S
very low, for oking, Imululmi Irrigating, oto, 1us-
trated pcmphlc!. free, Noarly ) (00 referancer to aotunl
customers, 51 on nrulrllulnllnmu) Addrom
lll(A.ql RINCO & OO0, Baldwinsville, N, ¥
NOYE'S
are the largest In the United States, They make Barr

Miilstones, Portable Mills, Smut Machines, Packers, Mil
Picks, Water Wheels, Pulleys and Gearing, speelally

Send for eatalogue

uhplrd to four mills
J.T. NOYE & SON, Puffalo, N. ¥

Made and Introduced b "y |nexper|cnced men. hlw resulted in fallure, dissatisfac-

| mot be sold at a low price), rhen bonxm dlmt from the maker, properly Intro-
duced and treated with the same care as other first-class tools, yield Arst-class
No metal workin
Grinder. Eme
and chllled lron 'blch resist all the efforts of other tools,
erly mounted and used by a skilled man, will doas much work in a day as the man

factory enabled the “!-mrinor to dllpcnn.- with the labor of 90 men. Every man.
lunly with standard mnker_l-‘ and ;I?u bu{ruarlr experience as well s

PUXRES EMERY,

Guaranteed oqual to any In the market, at prices lower than any other first class Emery.

(D EMERY WHEELS

dard and rellable goods (which can

tool in enuenct will save as much money as willa
Wheels will readily shape bardened steel
A Tanite Wheel, prop-

se in a week. The Introduction of 6 machines in one
to buy one Emery Grinder for every two vises In his fac

.

'l(rmuhhlu. Monroe Co,, Pa,

N(}lm AND BOILERS \cw nm Becond. Ilmd
Portable and Stationa; For description, addros
GOODWIN & WHITE, Ol City, Pa,

IRON AND STEEL

DROP FORGING.

Of Every Desoription, at Reasonable Prices,
The Eull & Bolden Company, Danbury, Ot

PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
Bridges, Heservolrs, Hreweries, elo.
Remit ﬁrrnh ostage for Practical Treatise on Cements.
XNOUAXT & Co., 76 South St.. New York,

HOMAS'S FLUID TANNATE OF SBODA-
Never falls to remove Scale from any Steam Ilollm.
mln{x any kind of wator, It isin llnrnll{m
W01L., 4 Bbls, 1261h.  Prico only 10¢. rib, A' ( ’M
h BPENCER '\H()\Q b Eimira, N,

J OG.\RDI‘B PATENT l‘\'l\' RSAL B(‘(‘BN
™

TRIC MILLS—For grinding Bones, Ores, una 0
cibles, Fire Clay, (o::‘mu ‘im Cake, Veoed, Cor B,
Corn and O ob, Tn'wn Sauf, Sugar, Salts, Roots, Splo o8
Coffes, Cocoanut, Flaxsced,  Ashoston, sies, ete.,
whatever cannot be [mnndby othermills. Also for I'd nis,
Printers’ Inks, Pasto Blacking,otc. JOHN W. THOMS ON,
succesmor to .'Alll 8 BOG ‘il)l 8. corner of White and

|Dncnmmn 4, 1875

T Vv ertising Address
Box 79, New \ :lll‘;' - Ageut.

Todd & Baﬂerty Machlneca.

MANUVACTURERS oy

The celebrated Greene Variable Out-0Ofn
Patent Tabulsr and Floe lloﬂml'ﬂuu L)

tionary, Holsting, snd P
;_mdu( k(um l’lm'pt. wll 00'%'1

ow Oakum, lh‘ln pe AX. ola

Agents for th 'hnm ucnuhclm .‘3, s
Ist's Tools; for Judson's Go -k
Sturtevant llln n; and lm' tial 5
WAREROOMS, 10 DARCLAY s'rnm B

WORKS PATE n.mw NEW JE

SOIENGE,REGORD

EF'orxr 1876.

SciExor ReCORD Is a splendid book of 600 pages,
published annually, about the 15th of January.
Niustrated with many engravings. Price M

Tux Volume for 1996 will be published about

ISth. Its contents will embrace the moet lntmtn
Facts and Discoveries o the varfous Arts and Sciepces
that have transpired doring the p year, uhlbﬂ-
ing in one view the (-rnanfl’ronw of World In
!olla--lnu l)t‘plﬂ"mhll
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TH F L k

BOTANY Ahl) ll()lllll l U'RE

AGRICULTUME

LA Koy soomong oy ey

4 Mo HER 1

o T e,

YROLOG
:i:l)?(lu ) lmPNTmAL PHYSICS,
IEOLOGY A\l) MINE} « i

ASTRONOM . ALoat,

lllmal:Al'll\ AND NECROLOGY.

Every person who deslres to be well Informed concern:
Ing the Progress of the Arts and Sclences lbonld I-ve "
copy of ScIExor Rroonn for 1876, 1t will be s most In-
teresting aod Valuable Book, and should hne L) pllcr in
every Household and l.lhr-r)

rmpu#ce Octavo, ll-ndwmely HBound Many Engray
Ings. Price $2,060, Sent, post-pald, on receipt'of price,

All the preceding volumes of Screxoe RECORD
may be bad separately at $2.50 each, or £10 for the
five volumes, 1872, 1578, 1574, 1875, and 1576,

MUNN & CO,, PUBLISHERS,
37 Park Row,
New York city
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For 1876

The Most Popular Scientific Paper in
the World.

THmry-Finst YEAR.

Only $3.20 a year including Postage.
2" Send 10 cents for Specimen copy

THE SCIENTIFIC AMERICAN, now in its S1st
year, enjoys the widest circulation of any weekly
newspaper of the kind i the world. A new vol-
ume commences January 1,15876. Published woek-
Iy. Now is the time to subscribe and to form
clubs.

Tre CoNTENTS OF THE SCIENTIFIC AMERICAN
embrace the latest and most interesting informa-
tion pertaining to the lodustrial, Mechanical, and
Solentific progross of the world; Descriptions,
with beautiful Engraviogs, of New Inventions,
New Implemeonts, Now Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various
arts.

EVERY NUMBER contains sixteen large quarto
pages, elegantly printed and (llustrated with many
engmavings. The yoar's issue contains 532 large
pages, equal to four thousand book pages, at a cost,
Including postage, of only $3.20 a year to the sub
scriber.

Tux SCIENTIFIC AMERICAN will be especially
enriched during the current year by splendid en-
gravings and descriptions of the most noticeable
objects in the great Centennéal International Exrhé-
tion.

Eogineers, Mechanics, Telegraphers, Inventors,

Manufacturers, Chomists, Photograpbers, Physi-

clans, Lawyers, Clergymeoen, Teachers, and People

of all Professions, will find the SCIENTIFIC

AMERICAN most useful and valuable. Its pagos

teom with Interesting subjects for thought, study,

and conversation, and are an unfalling source of

now and (nstructive Information. As an Instruo-

tor nnd BEducator, the SCIENTIFIC AMERICAN

has noequal. It is promotive of knowledge and

progress in overy community where it civoulates.

It should have a prominent place In every House-

hold, Reading-Room, and Library.

§# Specimen coples sent, prepaid, on receipt of

10 eonts,

TERMSIOF SUBSCRIPTIONS -POSTAGE

PAID BY US.

Ono copy Sclentifio Amorfonn, one year, .

One copy Sclentiflo Amorloan, six monthl

Onoe copy Sclontific American,throo months

One copy Sclentifio Amerionn, and one copy
Selentific American Supplement, both

for one year, post-pald. . .
One copy Sclentifio Amcdoun. ono thl’v
and one copy Sclence Record. . SUAR 5.”

§# We make a liberal discount and give advan-
tageous premiums to thosy who form Clubs or
procure Subscriptions, A beautifully Numinated
Subscription List, also Prospeotus and Rates, sent
free, Addross

MUNN & OO.

87 PARK ROW, NEW YORM,
HE “B8clentifio

Klm Bta,, New York

tifio American
onu L'::UJDIIIIOJ&T. 1”.1




