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IMPROVED MACHINE FOR UNLOADING GRAIN,

The apparatus idustrated in the annexed engraving is de-
gigned for use in connection with grain elevators or ware.
houses, and its objsct ia to afford a speedy means of removing
the grain from the cars in which the staple is transported,
The device is claimed to effect a saving of from three to four
fifths of the labor incident to unloading. The large scoop
or shoyel shown in the hands of the workmen in the car is
provided near its lower edge with hooks, to which is attached
the rope leading from the machine. The rope passes be-
tween the sheaves of a fair leader, A, the arms of which are
hinged to a beam on the floor of the warehouse, so that, when
the apparatus is not in use, the portion, A, may be placed in
a vertical position or turned back out of the way. When
the car comes alongside, the fair leader is turned down hori-
zontally, as shown in the illustration.

B is a drum to which are conunected the barrels on which

wind the cord, C, and chain, D, and also the tappet disk, E,
the whole being
loose on the shaft to
which power is ap-
plied by means of
the belt pulley. To
theright of the drum
is a clatch, F, feath.
ered to and revolv.
ing with the shaft,
G is a pivoted bell
crank lever, one arm
of which embraces
the clutch, F, while
to the other arm the
chain, D,and a rope,
H, are secured; the
1 868 over &
_.pu and down
through the floor,
and carries a weight.
The cord, C, is also
similarly arranged.
As represeuted in
the illustration, the
operator is drawing
back the shovel, the
clutch, F, is now
disengaged, the
drum, B, revolves
freely on the shaft
80 as to pay out the
rope thereon, and
the cord, C, is thus
wound around its
barrel ; the chain, D,
by the same motion
is unwound, while
the tappets on the
disk, E, striking
from below against
the pallet, I, on the
latch, J, lift the
former as each tap-
pet passes. When
the workman bLag
drawo the sbovel
back to any desired
distance, he pushes
the edge of the sho-
vel into the grain
and slightly elacks
the drag rope; this
allows the drum immedistely to be rotated in the opposite
direction by the sction of the weight on the cord, C. The
result is that, us the tappets on the digk, 15, strike the pallet,
I, trom above, the latter no lopger ylelds, but is earried down,
thereby lifting the pivoted lateh, J, and freeing the end of
the lever, G ; at the same time the chain, D, being unwound
from its barrel, allows the welght attached to rope, H, to pull
the end of the Jover, (i, outward, thus, as is evident, throw.
ing the clutch, I, fnto gear with the drum, B. The drum
now rotated by the belt wheel winds up its rope, and, in go
doing, drags the scoop, guided by the workman, toward the
edge of the car, and thus hauls o large quantity of grain out
through the door, Mesnwhile the chain, D, is being wound
up, and its length is so ndjusted that, when the shovel has
reached the door of the car, the tightening of the chain pulls
the end of the lever, G, inward, thus throwing the clutch
out of gear; st the psme time the latch, J, falls over the
lever, as before, holding it in place, when the parts are once
more in the position noted in the beginning of the descrip.
ton, and the same operation ia repeated,

The main drom makes, we are Informed, about fifty-five

revolutions and winds up one hundred and forty-five feet of
rope per winute, so that the unloading is nccomplished very
rapidly and with no other labor than that of the single hand
guiding the ecoop.

In large grain houses several machines may be employed
upon one line shaft extending past a number of elevators,
and, where necepsary, the apparatus may be arranged over-
head. Siogle machines, like the one illustrated, may be
uged, or double machines, enabling two workmen to operate
in one car at the same time, as circumstances may re-
quire,

The device is in nse in many of the Jargest elevators of the
West, and, judging from the many commendstory testimo-
nials submitted by the inventor, is a valuable labor-saving
invention.

It was originally patented by Mr. E. M. Clark, in 1864,
and has since had combined with it improvements patented
by Mr. John Beattie, July 6, 1869,
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MACHINE FOR UNLOADING GRAIN.

For further particulars, address Mr, T, L. Clark, Newark,
Licking county, Ohio,

Y

Eloctricnl Gas Lighting,

One mode of lighting numerous gas jets is by the electric
spark, which is the sudden passage of an electric current
through an seriform body, producing heat, light, and gound.
The electricity that produces n spark 1s of vory high tension
—that ig, it moves with much greater velocity than the ordl
pary current from a galvanic battery, snd hence possesses
peculiar powers. This high tension electrieity s generated
chiefly by friction and by “induction,” or the influence from
a passing ourrent in an adjacent conductor, It has lttle
quantity, but great penetrating power, and might be com-
pared to & bullet shot from a rifle, It a galvanic current were
Ikened to & large stone thrown by band. In igniting conl
gas by this meaos, the aparks leap between the points of two
wires that are brought together, but do not touch, at the
orifice of the burner, The hent cf the spark is sutficlent to
cause the ignition of the gas when this ls combined with the
air, but if the spark points be entirely immersed in the pure

gns, unmixed with atmospheric sir, no inflammstion will
ensue when the spark passes, because pure coal gas Is not
an explogive compound, and a lighted candle introduced into
an inverted jar full of such gas, is as effectunlly extinguished
as if dipped into water. When the gas is mingled with a
certain proportion of stmospheric air, or oxygen, it is readily
and powerfully explosive.

The Late Sir Charles Fox.

During the forty-five years of his professional life, Sir
Charles Fox was engaged upon works of magnitude in all
parts of the world. Asa manufacturer and contractor his
works include the bridge over the Medway at Rochester;
three bridges over the Thames at Barnes, Richmond, and
Staines; the Shannon swing bridge; a bridge over the Ssone
at Lyons, and the Great Western Railway bridges. In roofs
he executed those at the Paddington station, at the Waterloo
station, and at the New sireet station, Birmingham, and slip
roofs for several of
the royal dockyards.
In railways we find
him epgsged upon
the Cork and Ban-
don, the Thames
and Medway, the
Portadown and
Dungannon, the
East Kent, the
Lyons and Geneva
(eastern gection),
the Macon and Ge-
neva (eastern sec-
tion), the Wiesba-
den and the Zealand
(Denmark) lines. He
also constracted the
Berlin water works,
in cotjanction with
others. Daring his
practice under the
firm of Bir Charles
Fox & Sons, he was
engineer to the
Queensland rail.
ways, the Cape
Town railways, the
Wynberg railway
(Cape of Good
Hope), the Toronto
narrow gage rail-
way, Canads, and, in
conjunction  with
Mr, Berkley, to the
Indian  Tramway
Company. Ipaddi.
tion to these Sir
Charles Fox & Sons
were epgineers to
the comprebensive
scheme of bigh
level lines at Bat.
tersea for the Lon-
don and Brighton,
the Loadon, Chat-
ham, and Dover
and the London and
Southwestern rail-
ways, with the ap-
proach to the Vie-
torian Station, Pim
lico, including the widening of the Victoria rallway bridge
over the Thames. Iis two elder sons, Mr. Charles Douglas
aud Mr. Francls Fox, continue to earry on the firm of Sir
Charles Fox & Sons, clvil and consulting englneers, London,
In porsonnl obarnoter, Sir ('harlos was of & most urbave and
gonerous disposition, and to few weare these quslitics better
known, and by none were they better apprecinted, than by
those—now to be found in all parts of the world—who have
boon at one time or other in his employ. Sir Charles was
highly esteemed by a large cirels of friends, by whom the
snd nows of his decenso, which took place on the 14th of lnst
June, was recel¥ed with no ordinary sentiment of regrat.—
Engincering,

o
-

A connraroxorst, Mr, E. P, 8., writes from Pakow,
Rusul, to inform our readers that the Menoonites, who are
coming to this country in such large numbers, are not leayve
ing home on account of any rellgious Intolarance, but merely
to avoid compualsory milltary service, from which thoy were

exempt tll the emancipation of the serfs abolished the ln-
equality,
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ROTATIVE VERSUS ROTARY ENGINES,

An engine having a crank actuated by a reciprocating pie-
ton is commonly known as a rotative engine; and one in
which the piston is attached directly to the shaft, so that it
always moves in the same direction, is called & rotary en-
gine. Each style of engine has advantages peculiar to it-
self, bat the controversy between the relative merlts of ro
tative and rotary engines is not infrequently dincussed upon
improper grounds. We are continuslly in receipt of letters
of the same general tenor as the one which lies bofore us at
present,in which the writer aska: ‘““What percentage of power
is claimed to be lost In & steam engine by the piston move.
ment, and what is the probable percentage which would be
gined by rotary motion?” Our resders are doubtless igno-
rant of the frequency with which these queries are sent to
us. Our objeet, in this article, is to givea general answer
on this subject. 'We have no idea of opening our columns
to discuseion on the supposed loss of power in the erank,
any more thao to arguments of perpetusl motion or meth-
ods of squaring the circle. But there are numerous points
of interest in the theory of the cravk, and thorough expls-
nations are only to be found in works which are inaccessible
10 many of our readers, Hence it msy be well to devots a
little space to the consideration of these points; and first we
will endeavor to state with all fairness the argument of those
who contend that there is a loss of power in the use of the

crank as applied to the steam engine with the reciprocati
plston, 7 i =

Lot thecirelo, B G H, reprosent the path deseribed by the
centor of the erank plo, In one revolution of the ongine; Jot
C B be the direction of the crnnk nnd A Bthe direction n; the
connecting rod, &t some given point of the mroke, The
pressure on the platon In tranamitted through the connecting
rod to the erank pin at B, and may be represented ln quanti.
ty and direction by the line, B D, But the only part of this
force which can producs motlon in the crank is that which
scle tapgentislly o the circle at B, or perpendicularly to the
crank, B C. Thin can be represented graphleally by resoly.
jog the force, B D, Into jtx componenws porpendicalar and
pamallel to B O, by the prinelple of the parallologram of
forces ; and this belng done, It appears thst B E, loss than

i | ceding instance.

Scientific Amevican,

B D, roprosents the part of the force on the piston that tends
16 move the crank, while the component, B IY, noting In the
direction of the crank, in npparently loat, an it hnw no effoot
fn eauning moiion, Suppose, for fnstance, that the angle,
B AL batwoen the connecting rod and the guldes, in 80°,
and that the pressure on the piston 1s 100 pounds, Then the
foree tending to move the crank i found (by multiplying the
proasure on the piston by the cosine of 30°) to be only 86°6
pounds, At other pointa of the stroke, the sffective preasure
on the erank pin will be much less, being reduced to nothing
when the direction of the convecting rod pawnen through the
point, C, or when the crank is on the conter; and the only
point in which the effective prossure on the crank pin isequal
to the pressure on the piston in that for which the connect-
ing rod is perpendicular to the crank.  Taking the mean of
the effoctive preasares on the crank for successlve points, it
will ba found that,if the mean pressure oo the piston duriog
a stroke is 100 pounds, the mean effective prossure on the
crank pin will be 63 66 pounds. Hence, say those who in-
sist that there is a loss of power in the crank, we have a
loss of 8034 per cent in & rotative engine, ns compared with
s rotary engine of the same dimensions. This, we believe,
is & fair statement of the argument usually advanced by op-
ponents of the crank, and as far as the facts are concerned
they are correct; it is only the conclusion to which we de-
mur. We will now present our argument, based on these
same facts. An examinstion of the connecting rod, of an
engine in motion, will show that the two ends pass over
different spaces in a given time, If, for instance, in one
stroke, the end of the connecting rod that is attached to the
crosshiead moves through one foot, the end which is attached
to the crank pin, sud makes half a revolution in the same
time, passes through 15708 feet. Now power is something
more than mere force or pressure; it is force acting through

0| space. Suppose that an engine is placed with ita crank on

the center, and steam is admitted: no motion will be pro
duced, and consequently there will be no power developed,
and no expenditure of steam. Bat let the piston make s

%: | stroke : the power exerted is equal to the force or pressure
# | acting on the piston maultiplied by the space passed through,

or it will be 100 foot pounds, assuming the data of the pre-
During the same time, the crank pin has
passed through a space of 1°5708 fest, and the forceor press-
ure exerted has been 63'60 pounds, so that the power exer.-
ed during this time, or the product of 1:5708 multiplied by
63 66 pounds, is 100 foot pounds. Hence there is no loss of
power in the use of the crank, in theory, all the power ex-
erted on the piston being imparted to the crank. The reader
who has pursued this discassion attentively will probably
be able to detect the fallacy in the argument of the oppo-
nents of the crank. It consists in confounding power snd
pressure, forgetting that a small force exerted over a great
distance in & given time may develope as much power as &
lnrge force exertod over a small distance in the same time,

In practice, it is to be expected that the friction of the
working parta will absorb some of the power exerted by the
piston. Mr. Scott Russell, in his “Treatise on the Steam
Engine,"” gives, ss the result of some careful expsriments
on rotative engines, that the work done amounted to 00 per
cont of the power exerted by the pistons. It may be ndded
that this book contains an excellent discussion of the theory
of the crank, as well as & careful comparison of the relative
merits of rotative and rotary engines,

Another stumbling block in the way of many is the fact
that the motion of the piston Is continually stopped at the
end of a stroke, preparatory to the commencement of &
stroke In the opposite direction, Bat it should be remem-
bered that while one end of the connecting rod s subject to
this reciprocating motion, the otlier end hina u rotary motion,
always in the same direction. Now it will be found by ob-
servation that all single rotative ecogines are provided with
heavy parts, such as fly wheel, disk cranke, and ocounter-
weights, which slso haves rotary motion when the piston
is in action. These heavy parts acquire energy during the
stroke to continue the motion past the centers, where the
pressure on the piston produces no effective pressure on the
crank pin;and it would be ensy to show, did space permit,
that, by proper attention to the proportion and arrangement
of these Lenvy parts, all trouble arising from what are known
as dend points can be overcome, Indeed, most of our read
ers must have noticed that this trouble is only imagioary,
and does not exist in practice in the case of & well designed
rotative engine,

Oor readers must not conclude from the foregoing remarks
that we intend to induca inventors to give up deslgning ro
tary engines: we only wigh to place the matter in ity true
lght, If a practical rotary engine can be produced, ono that
¢an compete successfully with our best rotative engines in
regard to economy and durability, the advantages of light-
noss, conmipactness, and capabllity of high piston speed are
#o lmportant as to render its wuccess almoat certaln. We
ouly wish to dissent from the opinion that, other things be-
Ing equal, the rotary engine in better than the rotative be-
cnuno tho latter applies the power by mesns of a orank,
thereby oceasioning n lows, wineo this is not & fact,

THE FABRIOCATION OF ANTIQUES,

Apparently the most thriving branch of manufacture in

the East Is the production of protonded relles of the past,
goms, coine, statues, ornaments, arms, written documents,
overythlog that archm logists ean desire balng turned out in
quantity to meet the lveliest demnad, and so akillfully done
that the expertost Judgoen find it difficult to detect the fraud,
Ono of the most suceensful manufactorios in Constantinople

"_’ devoted entirely to the tabrication of coins of the time of
Constantine and his mother, to be palmed off on collectors
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and tourists by confedernte denlers who profess to obtaln
them from workmen ongaged In pulling down old houses,
A Greek monk in Athens drives a busy trade in spurlous
Greek colos, their composition regulated by such profound
pumismatic knowledge that much lenrning snd great technl.
cal experlence are required to distinguish them from genuine
antiques. Equal adroitness Is digplayed In getting rid of
his productions, which are never offered for pale in Athens,
though it ls known that they are wont by special emissaries
to Constantinople and others of the lnrger capitals of Europs,
Tie most successful agents, howover, are herdsmen and
ghepherds of the provinces, who find & ready market among
tourists and scientific explorers.

Spurious Mahommedan coins and gems are manufactured
throughout the East, particularly in Peraia, with surpriving
gkill and boldness. A coppersmith in Shiraz is said to be
able to supply anything of the sort—genuine,of courso—that
the travellng connolsseur mny desire,as much as forty ducaty
having been paid him fora silver coln made inhis own manu.
factory to represent one struck for the Khalif All, Bagdad
sends forth gems on which Sassanian busts and Peblevi in-
scriptions are reproduced with masterly ekill; their only
drawback is the fact that the characters, though admirably
done, never admit of being reduced to legible words, much
less to sense. The Byzantine colns made at Constantinople
have the same failing. Dr. Mordtmann, who exposes these
nefarious practices at great length in commuunications to a
German paper, asserts—as evidence of the grave dimensions
of the evil and the skill with which even experts are de.
frauded—that the great part of a large collection recently
purchased in the East by no less s connoisseur than the
Count de Gobineau, and described by him in the Reoue
Archaologique, consists of modern and spurious stones and
medals. One of the stones bears an inscription of two words in
Pehlevi characters, in which modern Persian, modern Greek,
and Mohammedan elements are blended to form a pretended
antique! Othersof the stones and tablets are flagrantly evi.
dent copies of well known rock earvings in Asia Minor,

Special warning is given against a spurious gem fabricated
by Persians and now offered for sale in Constantinopls for
the modest sum of 2,000 francs, The fraud is betrayed by
the inscription, which, though handsomely cat, is only a bit
of artistic patchwork. The recent swindling of the Berlin
Academy by a Greek forger, and the repcrted purchase of a
Iot of well made Bagdad ‘‘sntiquities” by the British
Museum for £10,000, are proof enough that the warning is
not uncalled for.

—_——e———————
METEOROLOGICAL AND MEDICAL STATISTICS,

A Boston scientist has observed that a diminutiogofg
mospheric pressure, indicated by & low state of the mercu.
rial column of the barometer, not only increases largely the
goses set free by putrefactive fermentation, but even causes
such gases to be evolved in localities otherwise considered
healthy, often manifesting their presence by & nauseating
odor in the best portions of cities like New York or Boston.
This discovery may be unexpected by some persons; but it
is not by others, who are aware that a similar effect of dimi.
nished atmospheric pressure Is experienced in mines. Evo-
lations of explosive or suffocating gases are always more
common when the barometer is low; while the evolution
is stopped, and even the gases filling some galleries in the
mines will disappear, when the mercury in the barometer
agscends, The increased atmospheric pressure which causes
the rise In the mercurisl column prevents the expansion of
the gases In the subterranean caves and crevices, and may
in some localities, favorably situated for the effect, press
the gas from the mining gallery or shaft back again into
the recossea whence it was evolved by diminished pressure.
All this explains the reason why explosions in mines seldom
or never take place when the barometer is high, but usually
when it Is low; whence some mining masters always recom-
mend specinl care in regard to the use of safety lamps,
ote., when the mercary is descending ; and at very low states
of the barometer, they even stop the working in certain
gulleries of dangarous mines altogether.

Wae see then how dangers may locrease from changes
natural conditions. A change in atmospheric pressure, which
hiore is the inducing cause, is not an isolated illustration of
this class. Local changss in gravitation, for instance, will
also result in the production of unusual phenomenn: such
local changes are constantly being brought about by the
moon, as seen in the ocean tide wave. When at new moon,
the combined sttraction of both sun and moon, scting in
the same direction, diminishes the regular terrestrial gravi.
tation in a certain loeality; and when to this diminished
gravitation, s diminighed stmospheric pressure adds its in.
fluence, the terrestrial crust is more easily ruptured, and
voleanic gases escape, especislly in localities where its weight
is soarcely sufficlent to reaist the upward pressurc of the
liquid or gaseous material confined under the solld shell
which constitutes the terrestrinl envelope. It has indeed
boen observed, in voleanie countries, that eruptions and
earthquakos more commonly ocour at new moon, and they
are onpocially most common when, ut the same time, the
barometer—that is, the atmosphoric pressure—is low.

That diseanca like yollow fever, typhoid fover, fever
and ague, consumption, ete., Are more common in certain
defined regions, and that somo of these are confined within
glven balta of low, moist countries, and that they are com-
paratively unknown in certain dry, elevated plateans, situ-
nted at from 5,000 to 10,000 fest above the surface of the
ocenn, proves that emsnntions produced by exooss of mola-
ture mre powerful helpa for the engendering of minsmu;
while a change of wind hna often had the most striking
effect in arresting the viralence of nn epldemic.
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KITE TAILS AND TELEGRAPH WIRES,

To keep the tolegraph linos freo from entangling alliances
ina city llke New York I8 no easy task, and the chief of
sinners In this respect is the small boy's kite tail, As
though presumiog on the service to telography rendered by
ono of their class in the hands of Franklin, these playthings
—of future Frankline, let us hope—are Incessantly takiog
liberties with the wires, breaking thereby their own conti-
nuity, snd endangering the continuity of the messagos the
wires are intended to convey. To nssist the kite talls in
this mischiovous work, asughty boys tie stonea to strings
and strips of cloth, and then sling them so that they wind
round the wires, and suspend the stones—a perpotual menace
to passers underneath. In this way the wires in many nelgh.
borhoods are made to resemble the limbs of an African prayer
tree, with its burden of rags, tags, and strings huog on by
plous wayfarers.

The eoffect ia not ornamental, nor does it add to the effi-
ciency of the wires, especially on rainy days. Atalmostany
moment on the side streets you may see the telegraph men
climbing the poles to remove the striogs, or reaching for
the nulsances with long rods like stout fishpoles, which they
twist among the stringa until they are firmly attached, then
by maln strength strip them from the wires, sometimes at
imminent risk of the integrity of the wires and their at-
tachments. We never see the operation without wondering
at its clumsiness. Why not burn the strings? It would be
an easy matter to attach a light to the end of a slender bam-
boo pole, #o that the flame could be slid along under the
wire, charring any string or rag it might encounter, thus dis-
lodging the snarls that are so hard to remove by force. The
light could be bung, if need be, so as not to touch the
wire or in any way interfere with the transmission of mes-
sages. A simple hook, or a grooved wheel at the top of the
pole, would enable the apparatus to run along the wire so
that it would be no troubls to guide it.

INFLUENCE OF THE EARTH'S FIGURE ON GEOLOGIC
CHANGES,

The slow oscillation of portiona of the earth’s surface, now
above, now below, the mean level of the sea, has long been
recognized as wn occasion of geologic changes, with their
attendant alterations of climate nnd consequent successions
of living forms. The cause of such oscillations has never
been satisfactorily explained, The latest hypothesis comes
from the Canadian geologist, H. Y. Hind, who shrewdly
suggests that it may be due to the wavelike movement of the
equatorial bulge which gives the earth the figure of & squeezed
orange.

The reader may not be famillar with the fact—which has
been established but a short time, comparatively—that the
equatorial circumference of the earth is not s circle, but an
ellipse, the diameter which pierces the earth from long. 14°
25" E. to 194" 23’ E, of Greenwich being a little more than
two miles longer than the dinmeter at right angles thereto.
This gives on each side of the earth an equatorial ridge
fully a mile high, which may have been much greater in
earlier geologic epochs,when the crust of the earth was in a
more plastic condition.

It is scarcely possible that this element of the earth’s
figure should form an exception to the universal rule of
change, and be immovable. In cage it does move, its iuflu-
ence wounld be felt on the elevation and depression of land,
especially near the equator; on the simultaneous elevation
and depression on opposite sides of the earth; on ocean
currents, consequently on climate, ete,; on the thickening
and thinning of formations to the eust and west; on the flow
of rivers, hence on river and lnke terraces, beaches, etc.
The geology of North America tallies singularly well with
the effects of such & cauge, The successive risings and
sinkings of the continent appear to have always taken place
very graduslly and with a progressive motion from west to
enst and from east to west, us though produced by & vast
equatorisl undulstion, moving, with extreme slowness, east-
ward at one epoch, westward at another,

The latest evidences of this great oarth wave are seen in
the stupendous escarpments which rear their wall-like fronts
above the Ontario, Red River, and Baskatchewan plains,
and in the symmetrical verraces and lake beaches so largely
developed throughout the northern part of the continent.
Mr, Hind looks to it, also, to account, in part st least, for
the changes which diverted the water of the Greai Lakes to
the eastward, sending their dralnage into the Gulf of St
Lawrence, instead of the Gulf of Mexico whither it origi-
nally tlowed, leaviog thelr ancient outlets southward to be
filled with drift from 200 to 600 feet in depth,

Should corresponding effects be observed on the southern
slope of the * bulge,” sad also on the opposite side of the
earth duripg the same geologle perlods, it In possible that
geologista may find In the movements of this (now hypothe.
tical) undulstion the mensure of time which they hsve been
80 long in want of,

OUR SIX LEGGED RIVALS,

It isa remarkable ciroumstance that those creatures which
mimic man most nearly in mental and social development
should be not his nearest allies among the vertebrates, but
members of sn entirely differont order. It is something
more than remarkable that they should stand to their order
—the articulata—precisely In the same relation that man
bears to the order with which Lo I classed.

Though surpsssed in svery detall of physical accompl'sh-
mentby his subordinstes, man nevertheloss oxcels them all
in intellectusl power and capacity for self-lmprovement,
Similarly our six legged rivals, though the lesst of the ar.
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ticulates, are first in grade of development, surpassing the
next below them—the bees and the wasps—as man sur-
passes the lower mammalia. Thia in itself is not surprising;
but it does surprise one to ses them excelling the higher ver-
tebrates also, and pressing hard upon man's prerogative,

Accustomed to find brain power sssocisted with and
measurably related to brain bulk, it Is simply sstounding to
discover a few microscopic specks of nerve pulp—the ant's
cerebral ganglin—harboring & degree of intelligence such as
the infinitely more bulky brain of man alone gives evidence
of,

We have printed a good deal of late in regard to the man.
ners and customs of these interesting creatures, and think
the facts will warrant the position we have taken.

The question is not one of difference between undeveloped
reason and & high order of instinet, but of difference between
instinet and instinet, reason and reason. In the first, which
we are too apt to consider an attribute peculiar to the lower
forms of life, the ant might possibly be accounted our su-
perior, Butants also reason, profit by expesience, make a
judicious use of new means for the accomplishing of new
onds or the overcoming of new oostacler, and in many ways
exhibita degree of quickwittedneas and iotelligence which
we may look long for among many tribes of man.

The completeness and complexity of the social organization
of ant communities, the magnitude and variety of the works
which they plan and execute, the perfection of their military
and industrisl discipline, the evident scope and flexibility of
their language, their sympathetic regard for each other in
times of distress or danger, their forethought and calcala-
tion, have been celebrated by every observer of insects from
Solomon to Belt; and the more they are studied the more
do thelr various civilizations and the motives which animate
the members surprise and delight us.

Now we see them roaming about 88 independent warriors
or hunters—formic Ishmaelites or Indianse—Aferce, vindic-
tive, self-reliant, and marvelously Tertile in tricks and traps
for the securing of their prey. Again they appear in organ-
ized armies, nomadic swarms without settled habitation,
like the Tartar hordes of (Gengis Khan, marching from con-
quest to conquest, sweeping all bsfore them. Others are
pastoral in their habits and more or less permanent in their
habitations. In tewperate regions they rear and maintain,on
suitable plants,herds of hovey ylelding aphides and bestles,
which they tend with assiduous care, transporting them
from pasture to pasture, and defending them from their
ensmies and the elements as zealously as the shepherd does
his sheep; in the tropica the same kind offices are per-
formed for domesticated scale insects and leafhoppers, in re-
turn for the honey-like secretions they emit. Some con-
stitute themselves standing armies for the defence of plants
which yield them subsistancs direcily or by affording pas-
turage for their cattle. Others are a scourge to plant life,
gathering leaves by wholesale to make hot beds for the cul-
tivation of fungi in underground chambers.

The harvesting ant—which provideth her meat in the
summer and gathereth her food in the harvest—has been
proverbial for thrifty wisdom, certainly since Solomon com.
mended her ways to the sluggard: how much longer, we
have no means of telling. Had the wise man enlarged upon
the way some of her kind have learned to secure pleaty
without labor by the enslaving of others—the raiding ants
of our correspondent in Arkansas are probably given to the
practice—his advice would doubtless have been more highly
appreciated by lazy humanity, too many of whom have hit
upon the same expedient without the help of revelation.
But wiser than the common harvesting ants are the agri-
cultural ants of Western Texas—the only Simon Pure and
original Grangers—who have solved the transportation
problem, by bringing not the grain but the grain fields to
market. They have learned—possibly through the gradual
desgiccation of that now almost desert region—that chance
productions are but s precarious support in a climate like
theirs, so they surround their communities with fields of
rice grass, which they protect by killing all rival growths,
and in due season harvest their crops, doing sll by well
timed and concerted labor. Could there bea happier illustra.
tion of thet ideal state of organized industry and mutual
helpfulness, which philosophers have dreamed of and en-
thusinsts labored for since Plato planned his Republic? As
in Sir Thomas Moore’s Utopin (reading ant for man),
every ant has a right to everything; and they do know that,
if care is taken to keep the public stores full, no private ant
can want anything; for among them there is no unequal
distribution, so that no ant is poor or in any necessity ; and
though no ant has anything, yet they are all rich,

‘We have sean how all the common atiributes of mankind
are mimicked by these six legged rivals of ours, to & degree
unspproached by any other class of animals. But man, we
are told, has a faculty higher than thrift, higher than fellow
foeling, higher even than reason. It is the faculty of re-
verence, the basls of religion, whether manifested in the
fetiohism of the Fantes or the faith of the Christian., This
the theologians aro wont to declare is shared by no other
terrestrinl creatare, But hers comes the French observer
M. Lespés, with & story which distarbs our sole remaining
ground for pride of peculiarity, raising the suspiclon that
ants too may have a religion!

In the nests of cortain ants, and nowhere else, there is
found a specles of blind beetles which appesr to be entirely
dopendent on their voluntary guardians for food and shelter,
yot make no material return for the kindly services they en-
Joy. To complicate the matter, some of the communities
of this specles of ants are found to bo destitute of beetles,
which they greedily devour the moment the beotles are ex-

posed to them, On the contrary when the beetles are placed

near the nests of the communities which possess them, they
aro straightway fed and cared for mcat tenderly, and de-
fended as resolutely as the ants defend their own young.
Clearly the strongest of natural instiocts, appetite, is some-
how restrained in the case of these little keepers of asylums
for the blind. What is the restraining influence?

Similar conduct on the part of s tribe of men would be
unhesitatingly attributed to a rude sort of religious feeling;
and Sir John Lubbock wondera whether something of the
kind may not actuste these ants, whether they do not regard
their helpless though relatively gigantic wards with a feel-
ing akin to reverence. Is itpossible that they have srrived
at a stage of development parallel with that of the beetle-
worshipping Egyptians ?

In our pride of bulk, we despise the anta for their little-
peas. Burt suppose they were as big as horses, proportion-
ately strong for their size, s thoroughly organized and as
intelligent as they now are, where wounld we be?

SMALL ENGINES AND BOILERS,

A cursory examination of the correspondents’ column of
the SciENTIFIC AMERICAN will show that many of our
readers are building model engines and boilers. We en-
deavor, as questions in regard to their proper construction
arise from tims to time, to give useful hints; but in the
limited space devoted to the answers, we have not been able
to treat the subject as fully as seemed desirable. We have,
however, taken note of the various points arising in connec-
tion with this subjecs, and it is our intention, at an early
day, to give some general directions and rules for the pro-
portions of small engines and boilers. Many of our readers
can render us valuable aid in preparing a completa article on
the subject, and we feel confident that they will be glad to
help us, when the way is pointed out.

We desire to receive accounts of the performance of small
enginea and boilers, embracing the following data:

Description and dimensions of boilers, manner of setting,
and means adopted for heating the water. Size and descrip-
tion of engine, pressure of steam, number of revolution, and
work performed. Amount of water evaporated by the boiler
per hour, expreased in cubic inches or cubic feet, also tem-
perature of the feed. We hope that those of our readers
who have small engines will take note of our request, and let
us hear from them as soon as possible.

BCIENTIFIC AND PRACTICAL INFORMATION,

EFFECTS OF TORPEDOES.

Experiments are now being conducted at Cherbounrg,
France, in order to determine the effects of submarine torpe-
does. An apparatus charged with 3,300 lbs.powder was suck
to a depth of 50 feet. On explosion & column of water 500
feet in hight was thrown into the air, and & hulk anchored
at a distance of 18 feet from the spot was broken completely
in two. The earth at the bottom was torn up, making s hole
40 feet in diameter and about 5 feet deep.

NEW GLAZING FOR POTTERY,

A kind of lead glaziny is used upon common pottery, the
employment of which often causes cases of lead paisoning
among the workmen. M. Constantin, of Brest, France, has
recently devised & substivute which is said to be much su-
perior and to possess the hardness and inslterability of
glass. He uses silicate of sods, pulverized quartz, chalk,
and a small proportion of borax. This glazing may be col-
orcd green by copper and brown or violet by manganese, It
is already coming into use in many of the largest French
potteries,

WATERPROOFING LINEN.

Professor Kahr gives the following directions for this puz-
pose: Pass the linen first through s bath of one part of sal-
phate of alumina in ten parts of water, then through & soap
bath, of which the soap is prepared by boiling one part of
light colored rosin and one of crystallized carbonate of sods
with ten parts of water until the rosin is dissolved. The
rosin soap thus formed is to be separated by the addition of
one third of common salt. In the soap bath the rosin soap
is dissolved, together with one part of soda soap, by bolling
it in 80 parts of water. From this bath pass the articles fix.
ally through water, then dry, and calender. Made-up arti-
cles may be brushed with the solutions in succession and be
ringed in the rain. Wooden vessels may be employed.

A COMPOUND ENGINE ROOK DRILL,

M. Jules Garnier, according to the Reeus Indusiriclle, has
Intely devised a modification of the compound engine which
he employs with great success in connection with rock drills,
In M. Garnier's engine, the two cylinders are placed end to
end and the two pistons sre attached to the same rod. Two
slide valves are so arranged that one serves to admit live
steam to the small cylinder, while the other distributes the
steam directly from the latter 1o the large cylinder, By this
means the ateam does not become condensed in passages or
reservolrs botween the two cylinders, and hence power is
economized,

The inventor adapts this arravgement to drills which ope«
rate by compressed air. Ordinarily air at full force is used
to drive the drill into the rock, and a second supply is need-
ed to lift the tool back, the latter operation, of course, not
requiring so much power as the down stroke. M, Garnler
uses the air directly from the comprossor to give his power-
ful gtroke, and then exhausts it into a larger cylinder and
uses it over again to lift the drill back. The single plston
rod Is retained working through the partition between th
two cylinders. Further details of the

cduvey an acourate idea of ity mmlanl o look
for with interest. . 4
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THE TRANSIT OF VENUS

On the 0th of December, 1874, tho planet Venus will pass
Dotyween the earth and the wun, and wiil appear as n round
black apot traveling scross {le sun's face. This phenome-
nop s what {s meant by tho transit of Vepus, snd it i
expecied that by its careful observation data will bo obtained
.,,m,..mny speaking, we shall ba able to measure
the distances of the heavenly bodies, their welght, and thelr
dimensions.

As matters now stand, our knowledge of the celestial
world In the above respect is not exact, although a scale of

measurement bas beon approximate
Fig. 1. Iy constructed, The last observed
tranait of Venus, whish took place
in 1709, gave us dats on which our
jdeas of celestial distances are now
based. But errors have been dls
covered in tho observations, owing,
perbaps, to the primitive Instru.
ments used. For example, the sun's
distance, then estimated at about
02,000,000 miles, In now belisved
to be at least 500,000 miles too great,
Naturally, the findlvg of such serl.
ous errors ins caused great anxiety
in the sclentific world to make the
coming observations perfectly scoun.
rate, and hence the transit will be
wittohed with the greatest caro by
some two bundred observoers, sta.
tioned in seventy different places
whare it will be visible: that s, In
Northern Indis, Australia, New Zoa
land, Mauritius, Japap, ete,, but not
in the Unlied States,

Now by means of the transit of
Venus, it is oxpected that we shall
ba able accarately to measure the
distapce between the sun and our
earth ; and with this gage once es-
tablished, it will be a very easy mat-
ter to apply it to the spaces between
the orbits of all the other bodies of
the solar system.

The most direct and valuable
practical resuls of the determination
of the sun’s distance is that which
ensbles us to tell the exact attraction
of the sun for the moon, and bence
to predict the motions of our satel.
lite. Our lunsr tables, by the aid
of which we can determine longitude, will then bs rendered,
m.umd of approximately, absolutely correct. The*result
will be that the moon will become not only our nocturnal
lumivsry, but a reliable clock, from which the astronomer or
nsvigator can read the time with certain accaracy.

When Venus crosses the sun's face, the obeervers on op
posite sldes of the earth will see the planet on different points
of the sun's disk. This will be clear from Fig. 1, where 8
is the sun, E the earth. If three observers, stationed at a, b,
and ¢ on the earth, note the transit at the ssme time, to the
first the planet will appear to be at f, to the second at ¢, and
1o the third at d. In our second figare sre shown the posi-

Fig. 2.

:l:?u of the planet as regards the sun's disk in the transit o
m:lo“d also in the teansit to happen in 1882, At northerly
lonth::i Venus will soem to pssa slong the line c¢'; at
s Y ponts along a a’, and at central points aloog b ',
urrow shows the direction of the motion,

x meu'nro the 'lol;r parallax—that is, the distance betweon
68 @ a" and ¢ ¢'—we shall know the aongle subtended by

Now, if we

::: :::':n:h:neo on the earth’s surfaco at the distance of
g y . ence be given the necessnry means for the
rigonometrieal solution of the trinngles, and the determ|
tiou of the sun’s distancs, 38
“'l;’ooﬂ:: l'hhb:hhhlm. various ways will be used. Observers
™ n n both northern and pouthern homispheres will
mesgure the lnes a o’ and ¢ o/, Thig gives the length of
two chords of a circle, from which it will not be difficult ¢
find the distance between them, This . .

is called ey’
method, Then snother way ia for two vl gl

observers, wldot’
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poparated, to note the exact time when the planet enters and
Jeaves the sun’s disk, The difference in the hour and min.
ate recorded will shiow what effect the separation of the ob
gervers han on the apparent position of the planst, T'his In
the principle of Delisle's plan. Bosidon thiv, the sun will be
photographed, and the positions of the black spot aa wean from
different places can be afterwards compared.” A new instru
ment, called the hellometer, will also be ured to messure
directly the distance of the black spot from the edge of the
bright clrele of the sun

1t in generally admittod that the United States has shoul
dered the most difficult share of the work, not anly in appro
priating the largest sum, buat in accopting the mont difficalt
stations. Of the latter our astronomers take eight-—three In
the northern homispliere and five in the southern. The former
are at Wiadewostock, Yokobams, and in Northern Chins,
the Iatter at New Zealand, Tasmania, sod Chatham Island
on the east, and Macdonald Island and the Crozets on the
west. Our expoditions rely chiefly on Halley’s and the pho.
tographio methods, but Delisle's and the direct plans will
algo doubtless be availed of. The whole transit will be vis
ible at all the stations. We have already noted the depar.
tare of the Swatara, and of the various parties to their dis.
tant posts,

All the English expeditions, excoptiog one, which goos to
Alexandria, In Northern India, In October, are already en
route. They are stationed st Oahu and at Rodenck's and
Falkland Islands.

The Germans send four parties to Palkland, MeDonnell's,
and Kerguelen Islands, In the southern hemisphers, Franco
sends five expeditions—two to Northern Chins, one to Japan,
one to Campbell Island, and one to St, Paul's Inland, Ruosaia
has tweoty-five stations in Siberia, Besides these national
preparations, a number of private observations will be tsken
by parties under Lord Lindssy at Mauritiue, and at the ob
servatories of Madras, Capetown, ete,

Hent and Its Relation to Construction,

The present extensive use of iron in bullding operations
necessitates the careful consideration by architects of the
molecular changes which that metal undergoes, owing to
changes of temperature, and the consequent effect of the
same upon the structure, It is well known that a powerful
conflagration, occurring in an iron edifice, warps and twists
the walls and facings to such an extent as 1o necessitate
their prompt destruction ; while a like casualty, taking place
even in & brick building in which iron beaws and girders
are employed, iz often apt to expand the metsl go greatly
that walls are dragged out of place and thrown down.
Cases have also occurred in which, owing to careless con
struction, summer heat and winter fros s have caused
serious deterioration in iron fronts and have necessitated al-
terations and the application of strengthening devices, in.
volving considerable trouble and expenditure,

The Duilding News of recent dste contains a camfully pre-
pared article on heat and its relation to copstruction, which
embodies several useful hints and suggestions,

It is somewbat surprising, says our contemporary, that
nrchitects and engineers so frequently neglect this expanpsi-
bility of metal in girders, ribs, columns, etc,, and provide
no means for their free movement, Sometimes, it is true,
the bearings of long girders in bridges are made of suflicient
depth to allow for this increage of length ; but even in thess
cages the mere weight of iron and superincumbent losds
upon the points of support reader the intended result nuga.
tory, the weight of the iron girder alone often creating so
much friction on the bearing surfaces a8 to overcome tho
rigidity of the supporting piers or walls, or the cohesion of
mortar at certain points. This immovability of the ends of
iron g'rders and joista is often increased by their being
clenched or fixed by the weight of wall above, which often
lmproperly is allowed to bear upon the top flanges,

To obviate this, some engineers huve contrived movable
beariogs, more or less affective. One simple method we
would suggest. Lot each template be of cast iron of suffi-
cient substance and bearing surface,and let it be placed upon
an under template of ptone or metal, the surfaces being
either left smooth simply or brought iuto contact by = fric
tion roller, of small diameter and of the length of the bear-
ing surface., By this means free dilatation could take place,
provided, of course, the ends of girders are left a free space
of sufficient distance. No weight should be allowed to rest
upon the ends of thess beams, but in all cases the bearings
shoald bo free all round, and may be made as cast iron
sockets, built into the wall, or standing out independently.

The linear expansion a bar of iron undergoes when heated
from the freezing o the boiling point, or from #2° to 212"
Fal., in about one 812th of i.s length; at higher tempern.
tures, the elongation becomes more rapid. Thus the pro.
gressive dilatation of wrought iron, as determined by
Daniell's pyrometer, allowing one million parts at 62°, is ns
us follown :

At 213°, At 002°.
1,000,084 1,004,488

Cast iron In rather loss.

It may be mentioned here, that the expansions of volume
and surfaco aro caleuluted by takiog the linear expansion an
the unit, following a goometricnl Jaw; thus the superficial
expansion I twice the linenr, and the cublc expansion three
times the linear,

Theso figures show Low sepsible a change takes place
when fron undergoon an ordinary varlation of tempera‘ure;
and it muy bo said that in all ordlnnry casen of bullding this
chinoge is quite sufflclent to cause serlous dlsruptions of
parts.  Thus a bar or beam of even 10 feot long and subject

At fusing point,
1,018,878

to sn ordipery change of tempernture, say from 82° to 180°,

will elongate more than § of an inch--a suflicient modleum
to eause tracture in stonework,to snap the thread of ascrew,
or to endanger a bridge floor or roof trume, When wa think
of lengths ten and even ahundred timen thin dimension, the
dangor of uncompensated expansion or contraction s ln.
aronsed a thousand fold, In ordinary eases, the margin of
uafoty is renlly dependent upon the amount of fexibility or
alnsticity of the parts of a bullding connected with Iron, or
to Imperfection of jointa; yet we should not rest satisfied
with such presomptive security.

It would appear that the most promising mode of using
iron Is in combining it with concrete, brick work, and other
materinls; but it appears to us such & combination would be
still more nd vantageous if the iron were completely imbedded
or encased In such materials

It appesrs that there are some subatances particalarly bad
conductors of heat; such are brick earth, composed of & va-
rlety of bodies, and porous: porcelain,asbestos, pumicestons,
chareonl, sand, ste. These substances are, in fact, such bad
vonductors that a red hot Iron ball may be held some timein
the hand if it be first costed with one of them., Such ma.
torlals offer themselves as coveriogs for iron girders,columns,
ete., and wo do not see why compound materinln of a porous
liind, as nnimal charconl and plaster, should not be applied
to such iron work in itz by fiest fillotiog the girder or
column, or surrounding it with a perforated plating of thin
earthenware or metal on which to Iny the coating, which
could be run ag molded work or fiolshed oroamentally, A
lining or casing of such materlals, molded to the form of the
iron to be protected, could also casily be prepared in cast
blocks, rebated or grooved together, the external facing
being molded to any section,

Animal clinrcoal ghould bs one of the Ingredients in the
compound used, as it is one of the worst known conductors,
Fire clsy lumps conld be well trested in this manner,or plas.
tering—which materials have been suggested Iately by recent
English experiments which proved that iron protected with
fire clay can withstand a fierce heat and yet remsin uninjured
in its elasticity, while the brick arching and concrete back-
ing can resist any amount of Lest likely to occur. Wethink,
if an sir space were left betwesen such casiog and the iron,
it would provide a still more effectual barrier, though a few
perforations would be required in the casing to allow the
beated and expanded air to escape If, also, brick earth
mixed with charcoal were used, s still more effectual non-
conducting casing would be obtained, and the iron would be
comparatively preserved at a moderate tempersture, By
thus encasing & good conductor of heat in a bad one, the
evils of expansion and contraction are avoided, or considera-
bly lessened, and we ara thus left the advantage of usiog in
our constraction = material which may aptly be called a
** good servant but a bad master.”

A FOUR-ANTLERED DEER'S HEAD.

The American Sportsman publishes a description of & re-
markable specimen of the deer (corous Virginianus), the
hend of which carries four aotlers, three on one side and
one on the other. The editor of our contemporary gave the
hend a critical examination, and found that the antlers are
located in the'r natural poritions, having a total number of
twenty-one tines—eight on one eide and thirteen on the
other. To the casual observer, no deformity at the base of
oithier is percsptible, although a minute examination and
strict mensurement would revesl a elight variation in diame-
ter at the extreme base. If there is any enlargement, how-
ever, it is indicated, if not visibly shown, above the burr.

The enlargement, if any exists, is so slight as only to be
dotected by the most ekilled eye. At this point of the pedi-
cel thers appear to branch out three distinct antlers with
tines. One very remarkable feature, as will bo noticed in
the engraving, is the fact that on either side of the head
there projects from the burr a small tine, the one on the left
resembling in siz. and shape a large tooth. On the right
nide can bo geen, betweon the burr and the brow antler
proper, an additional tine,

The eograviog very falthfully represents o significant fact
In connection with thess horns, namely : the extreme points
of the brow antlers curve naturally toward each other, while
in other specles they are quite croct,

To Avorp explosions with hydrogen generators, adapt a
safety jot made of disks of wire gauze placed In the delivery

‘ube between plugs of cotton wool,
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MODERN GERMAN ARTILLERY,

manufactured by Krupp, the celebrated founder of Essen,
Prussis, and pow in use in the German nriillory sorvice for
coast defence. The arm ix made of two layers of rings or
hoops over tho barrel, and fires a sholl of 428 pounds, with s
charge of 66 pounds of powder, at 1,200 yards, through an
8 inch armor plate. Tho illustration shows the gun mounted
in a sea fort, and resting on a thick bed of concrete #o as to
fire over an earth breastwork 40 feet thick, the muzsle of the

(NONNV) EHONE 67 d4d0¥¥ ZHI

piece being 7 feet aboye the platform. A tramway, not
sbown in the engraving, rans bebind the guns upon the
terreplain, upon which trucks londed with projectiles, after
being hoisted up from the easemate below the gun platforms
by menns of a bydraulic lift, carry the required ammunition
to the battery. The trucks are so high that the projectilon
can be rolled from them direct upon the platform, where two
davits with tackles recelve them and lift them up to the
breech. In the engraving & shoell is shown just entering,
The srzrangements are sald to be so perfect that six men are

sufficlent to fight a 10 inch gun, and for & long time can fire
Our engraving reprosonts & 10 inoh 22 tun cast steel gun, | once every 1} minutes, or about 40 rounds per hour,

pa— . L5
NEW GEOLOGICAL DISCOVERY,

Durlog the recent voyage of the Challenger, s discovery
has boen made, the significance of which must strike every
one who gives the matter even & pasaing thought; but to
those who possess a knowledge of chemistry or geology thia
discovery is of peculiar interest.

In sailing from Teneriffe, off the west const of Africa, to

Bt. Thomas, one of the outlying West Indian {slands, the
soundings Indiented that the bottom of the Atluntle rose into
nridge about 800 miles west of Teneriffe, and that from
that, where the depth was 1,500 fathoms, it sloped gently
down until, nt 750 miles west of Teneriffe, it had sunk to a
depth of 2,060 fathoms, Irom this point to within 800
miles of Bombroro, the depth was pretty constant, snd for
1,800 miles the explorers aeem to have been saillng over what

the depth and the charscter of the dredgings. When worked
on the 1,500 fathom ridge, the dredge brought up glabiger.
ina oozs, multitudes of minute shells, and fragments of
coral, the whole, with the exception of & few pilicious
sponges, being composed mainly of carbonate of lime, As
the depth increased, the proportion of these shells regularly
diminished, until in the deep water they had altogether dis-
appeared, and the dredgings then consisted of a fine, red
mud which did not effervesce with aeld, This red colored
depoeit of the silicates of peroxideof iron and alumins was
met with everywhere all over this vast submarine plain;
everywhere it had the same unmistakable appesrance; it
could not, therefore, be the fine sediment brought down by
rivers and carried out to sea, nlowly settling in deep water,
for then it must have differed in different localities; the ab
gence of currents, too, as well as the great extent of the de.
posit, precluded this view of the origin. Another remarka.
ble feature of this nrea was the absence of those pelagic
shells which are littered in such numbers over all other parts
of the bed of the Atlantic.

How, then, was this gradual disappearance of shell to be
acconnted for? Why was it that on this red mud area the
shells of those animals that frequent surface waters were not
found, since, when these creatures die, their shells must in-
evitably fall to the bottom? Whence came this enormous
accumulation of impalpable clay ?

Alr dissolved by water is richer in oxygen and carbonic
acid than the air of the atmosphere. The ratio of the car
bonie acid to the total amount of dissolved gases is greater
in water taken from a depth than in surface water.
= If, to the depth of 3,000 fathoms, the amount of carbonie
acid keeps on incressing, relatively to the other dissolved
gases, in a ratio at all comparable with that indicated by
the foregoing analyses, it is easy to see that the water at
this depth, under such enormous pressure, must be capable
of dissolyving u large quantity of those solid substances which,
like carbonate of lime, are soluble in water containing car.
bonic acid. It is clear, too, on account of both the pressure
and the amount of carbonic acid being less, that water near
the surface must possess a much feebler golvent power than
water at a great depth. This being the case, we should ex-
pect to find more lime secreting organisms in the shallower
than in the deeper parts of the ocean; now, as has been
geen, this is exactly what was found by the explorers in
the Challenger.

Under these circamstances, Professor Thomson concludes
that this vast deposit of fine red clay is neither more nor
Jess than the insoluble portion of myriads of shells, the resi-
due, in fact, of a chalk formation now dissolved.

It sppears then that, justas the higher regions of the Alps
or the Andes are buried beneath a pall of eternal snow, so
the higher regiongof the sea bed are covered by a layer of
grayish white ooze, prolific in organisms whose vacated shells
will ona day form chalk; and just as at the edge of the snow
sheet the glacier melts away into a liquid, ocean-seeking
stream, =0, where the chalky covering of the sea bottom de.
scendsinto submarine yalleys, it descends into ocean, leaving
behind it the red mud, like a terminal or bottom moraine.

Suppose, now, that & geologist should come across an an-
cient ocean bed, undisturbed by voleanic eruptions and unde-
faced by denudation: he would expect to find, on the higher
levels, chalk or limestone of some sort, and, as he descended
into the lower plains, that the rocks would gradually lose
their calcareous character, passing from chalk to argillaceous
limestone, from that to a calciferous slate, and finally into
slate containing no lime whatever,

There is every reason to believe that the fine red clay
accumulation ig but incipient alate rock,

If, then, the great bulk of these rocks be removed from the
category of mechanically formed, into that of chemically
formed, or of organic, rocks, it will appear that geologists
bave been in the habit of underestimating the importance of
organic processes as geological sgents. We will no longer
be able to atfirm with confidence, of a single grain of the
commonest materials found on the earth’'s surface, that it
has not at one thne or other been assoclated with the mani-
festation of those mysterious forces which we call living,
Our globe therefore resolves itself into a great charnel house
or mausolenm. Man husbeen called o plagiarism from oxen
and sheep; but his house, whether it be of mud or of mar.
ble, is equally a plagiarism from the deserted dwellings of
the invertebrata,

The tendency of modern geology has been to bresk down
the well marked divisions into which the older geologista
were wont to parcel out past time. T'he old notion, which
in some measure still clings to the terms Devonian, carboni.
ferous, cretaceous, ete., was that of a distinot perlod in the
history of the earth. Each of these opoohs was concelved
to bhuve begun and closed before the sncceeding era brgan,
In this way the world was belleved to have passed through
#0 many stages, in each of which only rocks belonging to
that partieular formation were deposited anywhere on the
earth’s gurface, Thus, all the rocks of the gnelss were thought
to have been formed before the lowest of the Cambrinn began
to be lald down ; similarly with the succeeding silurian and
Devonlan systems, Now, however, thess terms are used
without reference to time, and we think of systews, widely
separated according to the old method, being formed simul-
neously. The chalk age was formoerly supposed to have
come to an end at a period long prior to man's appesrance on
the earth, but the researches of Carpenter, Thomson, Hux-
ley, and others haye ostablished the ‘continulty of the chalk,"
and shown that & fauna, very similar to, it not Identioal
with, that of the chalk, inhabits the Atlantio at the present

goologluts term a plain of marine denudation.
A romarkable relationship was found to subsist between

day. The discovery of thls red clay sesma to point to the
continuity of those ages when slate rocks were supposed to
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hiave attalned » maximum, that is,of the Cambrisn and silu-

ian formations.

M‘mn‘m reefs are, by a process of mets-
motphosls, converted Into cryatalline limestone, and by the
action of soa water even Into dolomite. Granlie and other
#0 ealled primitive rocks have boon shawn to be in many
cases only metamorphosed sedimentary strata, so that we are
upable to say (o what particular line the recorring cyeles of
geologleal operationa began; nor, on this acconnt, oan we
narert, exeopt in the cano of spocien which have become ex-
tinot, that the faunn of any preceding differed from that of
the present age,

When this red clay comes to ba slate, the only traces of
life it can exhibit will be derived from alliea-necreting orga.
nisms of & low type, like those doubtful appenrances in older
slate rooks which hnve beon describad na fossila, 1t in there.
fore altogether unwarrantable to regard this low type as the
gole, or even prevall'ng, form of life during the time when
theso rocks were formed ; nevertheless, there have not been
wanting supporters of thin view.

For aught, then, that geology can gay, while the oldest
rooks of Britain wore beiog 1aid down in 8,000 fathoma of
water, far away sllurian man wiy have been ocultivating
vines on the fertile slopes that flanked the voleanoes of the
period. —A, 8 Wilson,

Correspondence.

Hardening and Tempering Tools,
To the Bditor of the Scientific American :

1t hias been with no Inconsiderable degree of interest that
1 bave read Mr. Joskua Rose's soveral papers, published in
your recent issues, treating on machinists’ tools and their
treatment in forging and tempering for specific purposes,
He prefaces his remarks on tool hardening, in his fourth
paper (in your issue of July 11), with the remsark: “The
degree to which a tool may be bardened is dependent in a
grest measure on ite shape;” and he states what particular
thapes or forms of tool require special trestment, in forging
and tempering, to render them of maximum utility. With
very grest clearness, he seta forth the practice of lowering
the degrees of hardness by watching the hue assumed by the
polished surface of the tool that had been immersed in water
st & *“moderste red " after it had been reheated, or allowing
that part of the tool that had not been immersed to impart
its heat to the part that had been immersed to *‘draw the
temper,” or obtsin the required degree of hardness or tenacity :
while In other specific cases, he states that tools require
to be “as hard as fire and water can make them.” His
several papers have evinced considerable practical know-
ledge, and he evidently writes his experience with great
perapicacity.

1 would not now have obtruded upon youn had I not no-

ticed, in your issue antedated August 1, & communication
from Mr. John T. Hawkins, in which he makes an extract
from one of a series of lectures he had delivered to the en-
gineer class at the Annapolis Naval Academy, in 1808, It
is safe,” e had stated in thislecture, “to say that a cutting
tool cannot be too hard for any purpose whatever, o long as
the edge will not crumble or bresk up. * Mr. Rose, in his
paper, gays: ““It is undoubtedly advantageous to make the
tool as hard as it can be made, 80 long a8 it will bear the
strain of the cul,” and enumeraten the several steels (with
the makers' names) capable of such treatment. Mr. Rose,
treating his subject in quite & masterly manner, states that
tools for particular kinds of work require to be ‘g« hard as
fire and water can make them,” while the temper of others,
for other special service, should be “lowered in temper "
(hardness) “to & light straw color, which leaves them
stronger than they would bs if hardened right out,” that is,
changing the condition of the tool by sudden immersion and
allowing the tool to remain in the fluid until cold or of =
temperature equal to that of the fluid, for he also states (and
correctly) that the  chill should be taken off the water.” Mr.
Rose Is evidently giving the result of his experlence, for the
benefit of those who have not had the varied experience he
evinces in his papers on tools and their treatment under the
elements of fire and water, His language is plain; he makes
the object of his investigation spesk, as it were, in its own
language.

Bteel or iron, immersed in water at s * moderate red ' or
white beat, hardens. In this Mr. Rose and Mr, Hawkins are
agreed ; but Mr, Hawkins states that Mr, Rose makes his
* grentont oversight " in the final operation of drawing the
temper, and adds that to ““ give simply a certain color to n
tool in the Jeast of what is required to be known or ob.
served.” By whatever chemical nction or cause the various
Buss appear, that guide the operative in tempering tools, it
i# doubtless n nutursl law or sequonce, nnd, as such, is sub
Ject to conditions, The different huens will appear, faster or
slower, which alike are subject to conditions of degrees of
temperature st which they commence to evolve, rapidly at
bigh, aod graduxlly at Jow, temperatures, to produce what
Mr. Hawking calls ** films of oxlde,”

1hinve falled to wes where Mr, Rose has made his greatont
oversight. Mr, Rowe states: “ While he who ling been acous-
tomed to the ume of tools propurly forged and hardened
right out, upon outering another shop where the tools are
overbeated in forging and underhardened to componmate for
it, finding be cannot,” ete, Mr, Hawking sayn: * If « ool
be dipped st the lowest temperature at which it will harden
at all, it will be harder when ready for use thun if dipped at
any higher temperature, If required to be drawn at all,”

Scientific American,

tools. Esch seoms to regard the color evolved during the
process of tempering tools as imporiant Sulll while Mr
Rowe spenks of posltive colors, Mr. Hawkios treats of condi-
tlons. Mr. Rose troats thing: as they are and as they appesr
to every observer, and advises the easlest moanns to the end.
Mr. Hawkins writes of films of oxide and conditions necos:
sary to produce them, as if they were negative or absent,
Mr. Rowe, on the contrary,mentions them asever present and
attendant upon the operative for him to avall himself of,
Many tool dressers there are who regard the hues evolved
10 the process of drawling the temper an the wteol maker or
fron mnker doos those evolved or emitted by the spectro-
seope, while watcliing to shut off the biast st the proper in
stant of time: and 1t geems that the hues ovolved In tem.
poring tools in o regarded by Mr. Rone, The hues will ap
pear gooner in a thin pieco of metnl having the pame tem.
pernture as that of a thick ono; but these diffor fo hardness
or tenneity if immersed at the same Instant of time. A thin
plecs of metal will harden more thoroughly than a thick one
and will differ In degrees of hardness. 1 hope that you may
desm my eriticlsm worthy of a place in your paper,
Trenton, N. Y. Juax Parrmox, C, K,

PSP
Steam Onars,
To the Edulor of the Soientific American !

Home months sgo I referred to a short line of thres fost
gago railway which was then being put in operntion between
Worcester and Shrewsbury; and since that time I have
watched with much interest the working of the steam cars
which have been rununing on the line. On account of theheavy
grades, one hundred and sixty feet to the mile, it has been
n pretty severe trial for thess machines, and they have stood
the test remarkably well; but I think that a slight modifi.
cation In their construction would render them far more
durable and efficient. It was demonstrated practically and
in & most thorough manner, seventy years ago, that the
steam engine was applicable to the hardest kind of locomo
tive work. Where Oliver Evans propelled his mud scow,
weighing sixteen or eighteen tuns, over the sand, from his
shops along the bank of the Schuylkill, a distance of some
two miles, by the power of its own engine—which was
about five horse—it was sufficlent proof that the thing was
quite feasible.

During these seventy years sinca that exploit of Evans,
the thing bas been verified in every possible way; locomo-
tives have been constructed in every conceivable form : with
boilers vertical, horizontal, and both combined; with one,
two, three, and four cylinders; with cylinders vertical, hori-
zontal, and slanting, with cylinders placed inside as well as
outside of the boiler, with cylinders of unequsl size, with
oranks between aod outside of the drivers, etc. And the re-
gult of sll this long and costly experience is our present
locomotive, an ideal at once of simplicity, symmetry, beauty,
and efficiency ; and it certainly seems that a model which is
the outgrowth of such an ordeal, and which has proved so
8o eminently satisfactory and efficient for the whole of the im-
mense railroad work of the world, ought to be more of &
guide for those who are engaged in making steam cars and
traction engines for whatever purpose of locomotion.

The great efficiency of oar present locomotive is doubtless
chiefly due to its boiler. It seems to be the only plan which
possesses so perfectly all of the qualities needed for locomo-
tive work, It is simple, compnot, accessible for repairs, hag
vast generating power; all of its parts exposed to intense
heat sre deeply covered with water, and, of couree, it may

is low, and this part is an fmportant item in the construction
of all locomotive engines,

I believe that if makers of steam cars or traction engines
of any kind would adopt precisely this type of boiler for the
foundation of their machines, snd then make and correct
their running gear in ag thorough and symmetrical a man-
ner as is the practice of our best locomotive builders, we
sbould gee far better results in this line of engincering. The
common upright boiler, though an excellont boiler for cer
tain uses, is unsuitable for first class locomotives. If made
sghort, the tops of the tubes are too much affected by the in.
tense heat required to maintain the 120 or 150 lbs, to the
pquare inch,which i necessnry to do the work; if made long,
the center of gravity is too high; if made with an annular
steam chamber above the top of the tubes of sufficlent ca.
pacity, this also brings the center of gravity too high, and
nlso renders the top of the tubes unhandy for repairs. In
oither cage the boller Incks gonerating power,

I bave much confidence, as n matter of economy, in the
ides of muking the cylinders of locomotives of unequal ca.
pacity, say in the proportion of three or four to one, the
small cylinder exhnusting Into the lsrge one through & su.
perheater, but go arranged that direct stoam may be used in
both cylinders whenever an exigency requires, Our present
locomotives might be oaslly arranged in this way without
affecting thelir style at all. In passenger and express work
espocinlly, considerable economy would doubtless result
from this chinngo, I, G4, WoopwaAnRb,

o
The Zodineal Light,
To the Editor of the Scientifio American :

The erroncoun assertions made by one of your correspon.
dents (page 871 of the number for June 18), in regard to
the zodiseal light, ought not to remsiu uncorrected. He
says: ‘' The zodiscal light In not on two sides of the mun,
neither is It all wround the wun; but, on the contrary, it is
over on one #ide of the sun only, his hinder side, if you will,”

Here the gentlemon In question evidently moan the same |ote. This error procseds from the fact that he judges only
thing, nawely, that low temperatures are beat for tempering | from its appearancs in our latitude, whero we seo this phe.

be constructed of any desired strength. Its center of gravity |-
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pomenon distinectly only In April and May after sundown,
and in October and November before sunrise. If this were
the case over the whole earth, his assertion might have some
foundstion ; but as in the southern hemisphere it Is not visi.
ble at the periods stated, but only distinctly ween In April
and May before suorise, and in October and November after
sunset (exactly at the very times that it i invisible In our
northern hemisphere), the assertion that it is only at one side
of the sun falls to the ground.

Batween the tropies this phenomenon shows itself the
whole year round, every morning and evening, with great
splendor. Humboldt states, in his “‘Cosmon,” that in the
highlands of South Ameries he watchied it morning and even.
ing, and observed that it sometimen varied in brilliancy, and
often equnled in luminosity the brightest spots of the Milky
Way ; sometimes it wan wenker, but it was always thers,
whether the observer was on land, or on the mountain tops,
or at sea, on shipbosrd,

Some acoount of the Iatest observations between the tro.
pics were furniabed by Chaplain Jones, of the United States
Navy, who observed it in the yosra'18560-67 from the slevated
equatorial region in which the elty of Quito is situnted, His
observations verified the fact that the light is entirely con.
fined to the region of the zodisc; that it was very strong in
the central band and broadly diffused at the sides, where it
it gradunlly faded away ; however, a boundary line between
the stronger and weaker portions wan quite distinet,

He not only saw the light every night, but at midnight
at both sides of the horizon, in the enst and in the west st
the same time; and during favorably clear nights,it extended
a8 & broad, luminous arch over the zenith, entirely from one
horizon to the other, having a pale white luster, and a
breadth of about 30°,

In high northern and southern Iatitudes it is never visible,
as the ecliptic is too much inclined to the horizon; in the
temperate zone, it is only visible in those periods of the
year in which the zodiac Is as nearly perpendicular to the hori.
zon as porgible. In the northern hemisphere, this is the
case in April and May, at evening, and in October and No.
vember, at morning: and in the southern hemisphere, the
cases are reversed. At other seasons, our atmosphere ob.
structs the diffused light from reaching our eyes, as it is too
far from the zenith, and this is the sole reason that we do
not see it always, as is the case between the tropics. In De.
cember, however, it may be faintly observed, both morning
and evening, even in the latitude of New Jersey.

The diecovery of Professor Wright that it is caused by the
reflection of eolar light from eolid meteoric material, com.
bined with the above observations, proves that this zone of
meteors extends beyond the earth’s orbit, and that the earth
moves among them. It is certain that they revolve around
the sun, so as to counterbalance solar gravitation, and it is
highly probable that, in regard to their orbits and velocity,
they are subject to Kepler's laws. In the course of sges,
their mutusl gravitation causes gome of them to combine,
and so their number must diminish ; while also, from time to
time,the earth, Mars, Venus, and Mercury appropriate others
of them, In regard to our earth, at least, we know that the
fall of meteorites is not a very uncommon occurrence, It is
probable that our whole planetary system has been made up
in this way, and that the different belts of meteors, the zodi-
acal light, the asteroids, etc, constitute what there is now
loft of the material from which sun and planets were primi-
tively formed by the action of universal gravitation.

New York city. P. H. VANDER WEYDE.

The Business Outlook.

In o time of drouth, it is safe to predict rain, because we
know that in the economy of Nature there is an inevitable
law of reaction; and in & period of business depression, we
known that it cannot always last, because the elements
exist which are certain to bring about renewed activity.
These cloments are manifest and vigible all around us. The
groat staple products of grain and cotton, to ssy nothing of
other crops which promise an abundant yield, willin a few
weeks add untold millions to the wealth of the nation.
There is midsummer stagnation now, and dullness prevails
in all dopartments of trade and manufacture; but is it ra-
tional to wuppose that the crops now maturing are to be
gathered in to rot in warehouses, that exchanges and con-
sumption will cease, the reduced stocks of general merchan-
dize remain unreplenished, and the sccumulation of unem-
ployed eapital wait in vain for profitable investment, and
oll because s few railronds have been built on speculation,
and have come to grief for the lack of capital and earnings
to meet their obligations? We admit there is a present
want of confidence in railrond securities which ties up capi-
tal and keeps it in abeyance; but it is & significant sign that,
notwithstanding the Wisconsin imbroglio and the record of
embarrassment and bankruptey of the past elght months,
choice mecurities are more in demand and command better
prices than before the panic. The movement of the crops
which must soon begin will give employment to capital
and also to the roads; confidence will gradually be restored,
the machinery of trade set in motion, and the activity thus
innugurated will be legitimate and lasting. The crippled
ronds will gradually get upon a better basis;snd with the
natural development and incresse of traffic, there is no
reason to doubt that existing lines will be improved, and
new ones constructed wherever they are reslly required. It
this {s n rose colored view of the situavion, not justified by
present appearances and indicatiops, then the history of
previous revulsions in trade and business is no criterion by
which to judge, and any speculation in regard to the future

is of no avall.—National Car Builder
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Concrete as & Bullding Material,

In & puper lately resd before the British Association of Gas
‘Managers, by Mr. J, Douglas, of Portsea, upon the subject of
making gas tanks of concrete, he presents the following in-
formation: “At the London Exhibition of 1851 it was found
that & beam of pure Portland cement 14 Inches long and 4
inches gquare, fixed at one end, bore 1,580 1bs, at the other,
which is about half the strength of Riga fir. The reduction
in strength by mixture with sand was the subject of experl-
ment this year by Mr. Lamb, of Newcastle on Tyne, who
found the following remarkable results.

1 coment 1 comant 1comont
Pare. nud and and

1 8aud. 2 und 4 sand.,
1bs, 14, 1bs.
ABTR: < v s oo aiaesie 830 550 87r it
LIBARYALS Sos Ve ven 1,065 859 580 204
Increase per cent,.... 80 b5 60 200

The inference he draws from these figures is that, seeing
that pure cement at 7 days is ten times the strength of mor-
tar containing one cement and four sand, and at 112 days is
only five times the strength, there is good reason to belleve
the process continues till there is very close approximation.
In corroboration of this, Mr. Colson, of the Portsmouth
Dockyard Extension Works, who has tested within the last
few years about 80,000 tuns of cement, has furnished me
with the following figares respecting the relative strength of
pure cement and one cement to two sand *

1 coment
Puro  Increase lnd Inoresgo,
collg.cnl percent. 2 -:nd per cent,

B R o o e S aaes 1,200 LAl 2
12 months. .1,400 166 404 64-2
P A AR A 1,600 838 1174 8172

These are extraordinary results, no doubt, but they are the
average of many tests, and mosat of us will be able to appre-
clate them when we remember with what difficulty a piece
of brick and cement mortar in the above proportions can be
broken; frequently the brick gives way before the cement
joint. I have at this moment a slab of concrete, 10 feet by 8
feet 6 inches and 12 inches deep, in all 85 square feet, bear-
ing 6 cwt. to the square foot without any appreciable strain.
On the other hand, the resistance of Portland cement con-
crete to compression is greater than that of any of our best
building materials. At nine months old, the comparison
stands thus, upon & block showing 40 inches of surface:

G ) A D e T o D or S A S 47 tuns.
1 ¥ ) A e A e S R e e S R s 50 «
R T T B et s = et eiafa  ata e ahata o s on e 5w s 96 «
) ) | A e e S 1200 '«

Exper'ments were made by Mr. B. P, Smith, the. well
known engineer, for Mr. Hawkshaw, prior to determining
the foundation of the Spithead forts; go that, whether for
resistance to crushing weight or to tensile strain, Portland
cement concrete is stronger than any other ordinary mate-
rials,

Chemicalfiand Galvanic Action upon Teeth,

Dr. 8. B. Palmer,of Syracuse, N. Y., publishes in Joknston's
Dental Miscellany an interesting paper on chemical and gal-
vanie sction upon the teeth and the material used for their
preservation. The author appearsto have conducted extended
original investigations into this curious and important subject,
the results of which will be found below, condensed from the
article above mentioned. He considers that chemical action
and the electric current stand in the same relation to each
other as do electricity and masgnetism—inseparable. This
brings us to consider the action of the force upon the teeth,
We adopt the theory that chemical action, which results
in thedisorganization of the teeth, is stimulated ‘generally by
acids. An investigation of the constituents of tooth bone and
its surronndings warrants such conclusions, and numerous
recorded experiments attest the same. Calcium, magnesium,
and sodium are ingredients of dentine; the saliva in which
testh are bathed isusnelly alksline; the calculi which become
attached to the teeth arealso of thesame nature, having no
chemical action upop the bone or dentine. Having decided that
these sgents are acids, how do they find their way to the
mouth?

Chemically speaking, the oral cavity Is an electro.chemical
cell and lsboratory, in which Nature employs certain forces,
that act by Jaws as inflexible as Nature herself. Mechanical
force for crushing and pulverizingis furnished in mastica-
tion ; heat and moisture are not wanting to facilitate fermenta.
tion,

Saliva contains chloride of sodium and soda; galvanic cur-
rents decompose this compound, the chlorine unites with the
hydrogen derived from the water of the saliva,and bydrochloric
acid is the result. We have gent the current from two cells
of Danlell’s battery throughlitmus paper wet with saliva,and
been able to write, in acid, characters with the copper wire
forming one pole of the battery. Hydrochloric acid is the re-
sult of decomposition of saliva by the current, The singalar
combinstions of nitrogen and oxygen ss satisfactorily explain
the manner in which nitric acid finds its way to the teeth,
Abundant material is furnished in the lodgment of meat fiber,
rich with nftrogen, also in other articles of food that are per-
mitted to decompose between the teeth.

The galvanometer teaches that the filling and tooth in
which it is inserted, or an approximate tooth, are sufficient
for two elements,the saliva of food forming the third ; or, by
union, & more complex current may be established. We take
gold fofl as & unit, or negative element for our experiments;
with itand tin, we make a test and pronounce tin positive to
gold, or, in chemical language, it is an electrolyte, n substance
that is oxydized, or, if & compound, that is decomposed,
We find tooth bone, also an electrolyte, or positive; thegold
will remain & nogative. Between the tooth and the gold, the
action of the needle will be slight ; between the tin and gold,

very grent The Mnlh pnrt of a grnln nl om'h wlll dnﬂevl the nee-
dle fifteen or twenty degreos, Tooth bone and tin foll are both
below the gold,and both positive to gold, therefora olectrically
nearer to each other than either is to gold, The trinl of tin
nnd the testh shows but a slight difference,the tin occupying
the place of gold, still throwing the action and consumption on
the side of the tooth,

Substitute alkali for acid, and the current ig reversed ; the
bone now occupies the negative, and the tin the clement
oxydized, There Iu less gnlvanic action between tin foil and
tooth bone, than between gold and tooth bone, In other
words, a loose porous tin filling would be better in & tooth
than & gold one in the same condition. If the saliva be
alkaline, the tin might be blackened and wasted away, while
this action would throw the tooth into the slectro-negative
condition to be preserved. In an acid saliva the tin would
be oxidized upon the surface, snd by thatmeans form an
insoluble compound to greatly lessen further action.

Gold, being go far superior to tooth bone, throws the latter
into positive relations with itself,be it in a poorly applied plug,
or in approximation to another tooth, or In a clasp for the
support of an artificial denture, In the Iatter case we need
not look for base golder to prompt the action. The only
remedies to correct the evils thatarige from this source are
cleanliness and perfect filling. A'gold filling so imperfect as to
show discolor will in time enlarge the cavity.

A tooth containing an amalgam plug has in it the ele-
ments of a minute yet intense battery, capable of decompos-
ing not only the plug, but the tooth around it; this is in
accordance with s law of chemical affinity. The moisture
in the tooth bone is sufficlent to communicate the current
which exists in the plug, to the tooth, and thus enlarge the
cavity, or diminish the plug, or both.

The galvanometer shows that the intensity of a current
between two elements in & battery incresses as the metals
approach each other, inversely as the square of the distance
from one to four. In the amalgam, the elements are in the
nearest possible relations, The smallest possible particle of
gold and tin or amalgam, even the dust that may be taken
from separating files used for those metals, shows decided
action, by turning the needle., Oa separating the elements
a phort distance, no action is perceived. Thus minute sur-
faces,excited in close proximity, equal larger ones at a dis-
tance. Agaip, a current, if very feeble, continued for a long
time, ig equivalent to an intense one for a short period.

In view of the above statement, the importance of thorough
amalgamation of the compound, and cleanliness of the
mouth, cannot be ignored. Amalgam should be resorted to,
a8 the physician resorts to other mercurials, to arrest & vio
lent and threatening disease. A tooth,that would be speedily
lost without it, is a proper tooth to be preserved by it.

———
Iron Dams.

The Elmira Gazette urges & new depsarture in the method
of constructing dams, It saya:

Masonry Is but & little better than earthwork when op-
posed by rushing water. What is needed, it seems to us, is
material which will not crumble or break up when attacked
by rushing water. A dam might be constructed with a frame
work of iron, held by subterranean guys anchored beyond the
reach of the water. The foundation could bs planted in a
rock bed, or, in the absence of rock, against a system of pil-
ing, soas to be absolutely immovable, Thus strength would
be attained. By plankiog the iron frame and covering the
latter with earth or cement, tightoess would be secured.
This system would achieve one end, st least. In caseof a
break in the dam, no disaster could follow to the region be-
low, because only & small portion would give way and the
water would escape comparatively slowly., The anchor
could be so disposed as to render complete giviog-way im-
possible, or at least improbable, The matter of cost,and the
process of rendering the iron durable as against rust, are
matters for engineers and iron makers to consider. We be-
lieve that, for dams as well as bridges, iron is destined to
come into use,

[We have no doubt, as the Gazeite suggests, that dams of
almost absolute security could be made of iron. The only
difficulty is the expense. The intereat on the outlay would
in many cases pay or nearly pay for the fuel required to
produce an amount of stesm power equal to the water power
furnished by the iron dam.—EDS, |

How to Tell a Goose from s Gander,

In sorting out a flock of geese for home breeding or to
make sales, it is often difficult to distinguish the males from
the females, A correspondent of the Fuarmers' Home Jour
nal, Ky., thus delineates the difference :

“The goose hns always a feminlne appesrance and the
gander the opposite. Her head is smaller and her beak
shorter; knot on forehead smuller and not o polnted ; hor
neck shorter and more delicate; the black streak on back of
neck not so high; colored ring around head not so bright;
her nock comes out of her body more abruptly (this Is oocn-
sioned by her having a larger bresat than the gander),glviog
s gquare appearance to the body, The volce of the gander
is keener and louder; coloring about head more brililant;
eyes keener and always on the lookout, Witn wuch marks
plain to view, avy practical gooseman can resdily distingulsh
ons from the other,”

o

Tugk British steamer Tagus is now taking on board, at the
Jersoy City wharf,opposite New York,ten large locomotives,
built at the Grant locomotive works, Paterson, N. J. They
are for a Russian rallway and are to be delivored at Taganrog,
on the Sea of Azof. They are said to be splendid examples

of American mechanism

New 'l'hoory Comeotws,

The following novel theory of comets in proposed by a cor-
respondent of fron: * Comets are supponed to connlat of thin
vapors of gages, held togethor by the mutual attraction of
their particles. Like all bodiea go clrcumstanced, they neces-
purily assume the spherical form ; and therefore the common
notion, that they consist of & compurativaly small and bright
nucleus and an immensgely long and Muminated tall, evi.
dently derived from their appearance In the heavens, cannot
for a moment be entertained. That their spherical form, as
ghown by the reflected light of the wun, would searcely be
discernible at the distance of our earth, even though the
comet were as dense ag the densest cloud of ouratmosphere,
would not be surprising; but if thelr attenuation, as degcribed
by Bir John Herachel, be considered, all wonder ceases, Sir
John Herachel says ‘that the most unsubstantial elouds, which
float in the highest regions of our atmosphere and geem at
punget to be drenched in light and to glow throughout their
whole depth as if in actual ignition, without any shadow or
dark side, must be looked upon as dense and massive bodies
compared with the filmy and all but gpiritusl texture of a
comet.” Owing to this extreme tenuity of matter, the rays
of the sun’s light, as reflected by it, are nbgolutely invisible
to the inhabitants of the earth; but the other rays, penstrat-
ing into the center of the comet, are refracted by this power-
ful lens of twenty millions of leagues diametar into the focus
which forms the nucleus of the comet, where there is, per-
haps, & greater concentration of rays of light than anywhere
else, not in the body of the sun. Hence this large body of
concentrated light, streaming in a narrow path through the
remaining balf of the comet, in & direction opposite to the
sun, forms that splendid appendage called the tail.

It seems scarcely necessary to point out«that this mode of
viewing & comst accounts for the circumstance of the tail be-
ing always in opposition to the sun, whether in advaneing or
receding. Algo for the wonderful celerity shown by the tail
in turping round the sun when the comet is in perihelion,
and for the rapidity with which the comet darts out its tail
after the perihelion passage. It explains, also, on the prin-
ciple of the aberration of light, the bend which the tail of
gome comets haye towards the region they have left, also the
abgence of a solid nucleus, and the non-obscuration of the
stars by the body of the comet. If the conjecture be correct
that the nucleus of & comet is near itz center, and that the
comet extends in every direction round the nucleus to as
great a distance, at least, as the length of the tail, then it
followsa that at this present moment the sun is feasting on
our comet, and that when it emerges from his embraces, a
few days hence, it will have suffered some diminution of
size.”

Coating Cast ¥Yron with Copper.

The Society of Forges and Founderies of Val d'Osne bas
recently opened in Paris an exposition of their curious pro-
ducts, consisting of objects of art in cast irop, some of con-
siderable volume, which are covered with copper by the
Gaudoin process. Thisoperation admits of the deposition of
copper upon cast iron without necessitating any previous
coating of the latter. The difficulty of accomplishing this
has been the scouring of the iron, the batha of chemicals
hitherto used being incapsble of thoroughly cleaning the
metal. M. Gaudoin has found that very acid solutions are
necessary to remove tis oxides of iron which escape the scour-
ing; but at the same time the acids do not attack thesubjacent
metal. Sach a solution acts continually on the points upon
which the copper is not deposited, and ends by dissolving
the oxides and allowing the deposition to taka place. A large
number of organic acids have been found suitabls for the
purpose. The oxalates of copper combined with the quad-
ri-oxalates of eods are said to give excellent results. An
electric current is employed to secure the fixiog of 2 thisk
layer of copper.

Moles,

W. 8, N. says: “On page 60 of your current volume,you have
sn {tem about moles;and I would like to give you my exper-
fence with them this spring. I planted some sweet corn inthe
garden very early ; and after waiting longer than the proper
time for it to come up, I examined it to see what the cause
was, and found that a mole had taken every grain in four rows
of corn, across & garden three fourths of & square acre, not
only onco, but two more plantings after the first. On the
roar end of my farm,ina plece of ** new ground,” they fnlshed
balf of an elght acre field. I would like to know what
Monsiour Flourens would say to that? The negroes in this
soction always plant several hilla of caster oil beans in their
gardens to keep the moles out,”

Powdering Camphor,

Q. T, Eborta,in the Pharmacist, says that the methods and
suggostionn for powdering oamphor and retainiog this refrac-
tory body In ita powderod state, have not alone been numer-
ous but curlous.

Qlycorin Is the simplost and moat efficlent wubstance to
keep esmphor in a finely divided state. Take camphor 3
ounces, aleohol 5 1. deachwms, glycerin 1 11, dmchm. Mix the
glycerin with tho alcohol and triturate it with the camphor
until reduced to a fine powder.

Frexon RAILWAY Cans. —Some of the double deck cars
which are quite common upon French roads, exhibit & most
extrnordinarily small proportion of dead weight. “ne on
exhibition at Vienns, with a capacity of 00 persone, wlﬁ
only 1176 tuns. Frelght cars welghing bat 10,000
carry 20,000 or even as much as 80,000 pounds.
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YOUNG'S WATER MAIN TAPPING MACHINE

This invention, an evgraving and description of which we
presented in the SCIENTIFIC AMERICAN of Jane 7, 1873, has
recently been the subject of several improvements. Theeo

- conglst In the material used in the construction, the
maln bar being made of cast eteel, and all other portions of
stoel or brass, thas avolding oy difficalty from sprivging
while In operations The two parts of the drill case, A, are
olamped by bolts and receive the drill, B. At the ond near-
ot the pipe Is & detachublo washer, in a socket baving a con-
cave face 10 be clamped against a packing’gasket in order to
make a watertight joint. Instesd of making this packing
intwo parts as formerly, it {a now formed eolid and a round
stop cock employed, over which the packiog is pulled when
the machine s removed, The handle at C
communicates with & cock within, to close the
sperture when the drill is removed, sald cock
baving a noteh to allow of the passage of the
tool. After the hole is drilled and the point
of the implement drawn back beyond the cock,
the Istter Is turned =0 as to close the orifice,
The conmecting pipe is then substituted for
the driil, the cock turned back, and the connec-
tion made. The hose at D perves to copduct
away chips blown out. The drill is operated
by the ratchet lever shown and fed by the
screw, E

The apparatus as improved msy be adapted
%01, 3, 4, and § inch pipe, by substitating ditf-
ferent drills,

This inventor has also patented, through the
Sclentific American Patent Agency, April 1,
1873, an extra improvement on his device, by
which s disk of glass, F, Fig. 2, is substituted
for the stop cock usually employed and left
baried in the earth, thereby decressing the ex-
pense and simplifying the process. For the
purpose of keeping the water back while the
connection s being made, the service pipe is
constructed in sections coupled together by a
union and having betwesn their exds the glass
plate. As soon ss the work is done, one of the
sections Is screwed up tightly, thus crushing
the glass and permitting the water to flow. The pieces are,
of course, quickly washed out.

Farther particulars regarding these devices may be ob-
tained by addressing Mr. W'lllam Young, Easton, Pa,

IMPROVED DUMPING WAGON.

The action of the dumping wagon represented in the an.
nexed illustration is in one sense automatic, inasmuch as, in
order to dump the load, it is merely necessary to back the
vehicle up 10 the place of deposit. The construction is such
that, when the wagon is thuw situated, the rear axle and
wheels remain stationary while the front axle and wheels
are moved toward them, esusing the wagon body to alide
over the rear axle and finally to tilt rearward. The reverse
operation—that is, imply starting the draft animal shead
—pulls the wagon body back into its place.

The mechanism and its mode of operstion are as follows:
Under each side of the wagon box are two longitudizal tim.
bers, each of which is made In two parta
hinged in the center. The front ends,
A, of thess timbers are connected by
the foot board and are secured to the
upper part of the fifth wheel, while
Jie rear portions, B, are permanently
fastened to the wagon body, On the
vides of the rear hounds are plvoted
alides, C, which fit over and move on
guides atiached to the inner sides of
the parts, A, of the bed timbers. Jost
forward of the rear axie, and suitably
connacted thereto, Is s shaft, on either
end of which are adjusted rollers In
eccentrie fournale. To the latter are
sttached handles, D, by pressing down
which the rollers are thrown in action,
Hftieg the wagon body clear of the
axle,

Bapposing the wagon to be first in
the position of the dotted lnes In the
engravisg, It ls evident that, the rollers
being turned Into sction and the front
axle and frame bwing pushed 1o the
reaz, the wagon body will alide
over the rollers untll the hisge of the .
losg timbers under the bed le reached. -
The weight of the load will then bear
the rear end, left assupportsd dows
ward, and the contants of the wagon will necessarily be dis.
eharged. The vahicle is represented In our Must ration while
in this position.

It wil) resdily be understond, withoat further explanation,
how the spplieation of draft 1o the pole or shafs of the
wagon speedily pulls the front sxle forwsrd and eausen the
body ta fal) back In ite former position. A longitedion] hay,

E, baviag & borlasstal projection, sad which passss throngh, |

& keeper la the rear hounds, le thes tarsed by means of the
bandle, F. The projection, sseumisg as upright posttion,
Just forward of the crone plece of 1he rear hounds, prevents
the ssme from moving forwasd and Jocks tha parts In place
The rear lovers, D, are also tarned up, thae allowing 1he
body to reet directly upon the sxle. The forward end of the
bex 1o aleo secured by ploe passing thowagh rspies, 6, which
enter slota is the body timbers. The rear wheels are pro.

Scientific Dmerican,

vided with suitable brakes, and the goneral construction of
the veblicle is of strong and durable description. Weo are
nformed that the invention is now in use in Loulsville, and
has proved both etfictent and useful.

Patonted August 10, 1878. For further partioulars ro-
garding sale of rights, ete., address the patentee, Mr, Daniel
D, Smith, 876 West Jefferson strent, Loulsrille, Ky,

_— e e
The Philosophy of Welding,

In order to find a true snalogy to welding, wo noed go no
furtber than the vulgar ** sticking together "' of two pisces
of cobbler’s wax, pitch, putty, or clay. Theso are in a vis.
cous or semi-fluid condition, and they cohere by an action
gimilar to the transfusion or intermiongling and uniting of

two liquids. Iron and platinum pass through a viscous or
pasiy stage on their way from the solid to the liquid states,
and the temperature at which this pasty condition occurs is
the welding heat. Other mezals are not weldable, because
they pass too suddenly from the solid to the liguid condition,
Ice, slthough it fuses slowly, in consequence of the great
smount of heat rendered Istent in the act of fusion, passes
at once from the state of a brittle crystalline solid to that of
a perfect liquid. It passes through no intermediats pasty
stage, and therefore is not weldable, or does not cohere like
iron, ete., at a temperature below its fusing point,

It is usual to cite only iron and platinum, or fron, plati-
num, and gold as weldable substances, but this, I think, is
not correct, Lead should be included as & weldable metal.
The two halves of n newly cut leaden bullet may be made to
reanite by pressure, even when guits cold. This is obviously
due to the softness or viscoaity of this metal.

Outslde of the metals there is & multitade of weldable

e e :
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SMITH'S IMPROVED DUMPING WAGON.

substances, 1 may take giass na o typleal example of thess,
Ita 'aldnhﬂi\y deponds upon the viscosity It sesumes at
bright red heat, and the glass maker Inrgely uses this pro
perty Whes bie attaches the handle 1o a claret jug, or jolas
the stem of & wine glane 10 Its cup, he performes & truo weld
Ing process,

The chia! practioal difficulty in welding iron arises from
the fact that at the weldieg heat 1t Is lable 10 oxidation,

| asd the oxide of Irom Ia not viecous like the metallic iron

To remedy this oxidation the workman uses smod, which
combines with the axide and forms & fasible silieste. If he
In & good workman he doss pot depond upon the solidifica
tion of this Blm of silicats. ae the adbhesion thus obialned
would be merely & soldering with brittle glass, and snch
work would resdily separsts when subjeet 1o vibratory vie

lence. He therefore beaty or squesses Lhe surface together

YOUNGS WATER MAIN TAPPING MACHINE,

l
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with sufficient force to drive out from between them all the
liquid silicate, and thus he secures a trae annealing or actual
unlon of pure metallic surfaces,

Cast iron or steel containiog more than two per cent of
onrbon cannot be welded. Whyt I think | may venture to
roply to this oft repeated question by stating that the com.
pound of iron with so much ecarbon is much more fusible
than pure iron, or than steel with less earbon, and that it
runs more suddenly or directly from the solld state into that
of allquid, and hence presents no workable range of weld.
able viscosity,.— W. Mattiew Willinma, in Iron.

Fishing by Means of Explosives,

At a recent meeting of the Californin Academy of Sclences,
Mr, A. W. Chase, of the U, B, Const Survey,
read a short paper on the capture of fish by the
explosion of cartridges by means of fuses under
water, which he has practiced with much suc.
cess. He says: “I have found that the ordinary
waterproof fuse will burn about one fool to
overy twenty-five seconds, and by experiment
that a cartridge will explode In from four to six
fathoms with from three to four inches of fuse,
I have, however, made no exact experiment on
the subject. The shock of the explosion is
most gsverely felt downwards, as the resistance
is greater; and the different varieties of sea fish
found near the rocky shores of the islands asa
rule being found on or near the bottem, it is
desirable to explode your cartridge about mid.
way between the surface of the water and the
rocks beneath, as you thus reach both the deep
lying fish and those, like mackerel and smelt,
which swim between.”

The modus operandi adopted by Mr. Chase
was to take a small skiff and row out to the
kelp beds surrounding the island. “Here, in six
or eight fathoms of water, the bottom is dis-
tinetly visible. When an unusually lsrge
school of fish would swim by, I would quietly
light the fuse and drop the cartridge into the
water gently. If the water was, say, eight
fathoms deep, I would graduste the fuse for
exploaion at four. The cartridge would slowly sink—gen.
erally in a spiral—and s few bubbles of air or smoke arise
to the surface. When the fire reached the fulminate of mer-
cury, there would be a sudden white flash, then = quick,
sharp detonation, the blow striking the bottom of the skiff
as if some one hed struck it with & hammer. Then,ina
space of time varying from eight to ten minutes, every fish
within a radius of forty or fifty yards would slowly come to
the surface. Those within the immediate vicinity of the ex-
plosion, of course, were killed by bursting the bladder and
injury to the large intestines, and had to be speared up from
the bottom. Those, however, at & greater distance would
be simply stunned, and could be taken in with a net. Care
had to be taken to avoid touching those only slightly stunned
until the net was fairly around them, us the slightest blow
would arouse them from their torpor.

I am now about to relate what will, perhaps, be ealled a
genuine ‘fish story’; but as I bave, in addition t~ my own,
the testimouy of my men to the faot, |
give it as it occurred :

1 had brought up by an explosion a
number of yellow bass fish, we'ghing
about four pounds each. These are do.
licious in chowder, and so instead of put.
ting them in alcohol I had them cleansad,
which was done by sealing, removing the
intestines, and caotting off the fins and
tail. The head, however, still remained
jolned to the back bone. These fish, from
the timo they had been taken from the
water up to the time of cleaning, remalned
spparently lifelesa. Nor did the removal
of the intestines arouse them. They
were then taken up to the old barmecka,
where 1 was temporarily camped, and
hung upon nails driven in the clapbosrda.
Some 1ittle time after they had beon thus
disposed of, one of the men came In and
asked me to go out 10 Jook at the fish, 1
did wo, and found every lrdirvidusl bass
slapping around In as lively a manoer as
I ho bad been freshly caughit and hung
up. They had, In fact, recovered from
the oxplosion, and procesded to die In
the common fashion, 1 took one down
and broke the backbone whers it jolned
the head. Its stroggles consed instantly,
thus showing that the vital force had boen arrested in the
norve centers and hraln at the time of explosion, and, when
the effect had passed away, that the fish had resumed s gal-
vanle life. It was probably about bhalf an hour from the
time of explosion whon this sccurrence took place. 1 have
not been able wines, however, 10 secure the same result, al-
though | munst state that the only time since then that | bave
tried the experiment was on the Oregon cosst, where I
brought up & schosl of salmon, all of which were pickied for
Agnssls.  These fish were, howver, too close 10 the sxplo.
slon, aa they were killed outright,”

Rrsmny ron INaper STinos.—M. Deuverne says that 50
o 40 graine of quicklime dissolved in water I & therough
remedy for the stings of inseots, and far suparior to amme.
Ala or any other alkall,




Ty

~ A

N b

AvucusT 22, 1874.]

-

Scientific Amevican,

119

THE WESTERN LOCUST PLAGUE,

We supplement the description recently given of the lo.
custs, which are producing such widespread destruction to
the Western crops, with an engraving representing the
fnsocts devastating a grain field, An estimate of the dam
age dono to the haryvests of Towa and Minnesota durlng the
present your places the valuo of the vegetation destroyed for
the former State at $2,000 000, and for the latter at £8.000,.
000. It s also said that about 4,000 peopls In both States
will require Lelp to the total extent of some $300,000.

The present belief Is that the locusts originate in the great
pralries, and, when fully developed and able to use their
wings, become carried off by the wind, Thelr lnstinet com.
pels them to alight upon the first fiolds of young crop en.
countered, which they speedily strip of overy leaf. If they
remain long enough to deposit egge, the following year will
soo the plague resumed with even greater severity, Professor
Humiston, of Worthington, Mian., who has studied the
habits of the Insects with eare, describes the process of egg
Inyiog as follows:

The tail of the femnlo looust conslsts of n hard, bony,
cone-shaped substance, capable of being thrust into the
ground from one half an inch to an inch in depth. Just
above this on the body of the insoct, and attached to it, is the
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ogg cell. The grasshopper is able to push its conical shaped
tall down into the ground, snd to leave it there with the cell
contsining the eggs. The warm sun in the spriog causes
tho egge to hatch, and the fleld Is covered with millions of
young grasshoppers, not as large as a kernel of wheat, just
when the tender shoots of graln begin to show themselves
above the ground.

A correspondent of The Tribune, writlng from Minnesots,
states that many farmers know last fall that their land was
full of these locusts’ egge, and anticipated that, unless they
could be destroyed, the crops would be greatly injured again
this year. Professor Humlston and others concelved the idea of
plowing deep and thus covering the eggs with a layer of
earth so thick as to postpone, at least, the time of hatching,
Much of the land in which theso egge were deposited was
the pralrle which had just been broken, this being only the
pocond year that a crop has been ralsed there. Sowe of the
farmers ¥ back set” the land 1o the fall—that Is, turned the
nod back again and covered It with a thin layer of earth, Inone
of Professor Humiston's wheat flelds, a part has been treated
in this way, while part has been sown among the locusty'
ogge. The coptrast is wonderful, The part that had been
“back sot” will yield at least four times se much wheat to
the acre as the otber, The youog locusts that hatched on
the fleld appeared later and in much smaller numbers, In

fact, had the matured locusts let it alone, it would have
The theory is
that turniog the eggs well under prevents many of them
from hatohing, and delays those that do hatch so long that
the crop hias a chance to get a good start,

The locusts generally begin to fly each day between 10
A. M. ard noon, and alight about 4 P. M, If they alight in
a wheat or oat field, they are generally so thick that there
are from three to ten locusts on every stalk of grain. In the
cornfields they sotually cover the corn that is three or four
fost high, and in many cases bend it down to the ground
with their welght., Neither flax, potatoes, garden vegetables,
nor any other crops escape.

One of the most effectual means recently employed for
saving the grain of Minoesota farmers was to ‘‘ rope” the
flelds—that Is, to hitch each end of & rope 200 feet long to a
horse and drag it over the grain. This disturbed the ‘“ hop-
pers” and brushed many of them off the heads of the
grain upon the ground, where they would remasin until the
swarm got ready to fly, and doing little damage. Others
would return to their work of destruction, but would be
allowed to remain but a few minutes before they were again
disturbed, This “ roping ' was continued until the locusts
became disgusted snd flew away, BSowme farmers found

yiolded more than an average crop of wheat,
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LOCUSTS DESTROYING A GRAIN FIELD.

smoking very effectual. When the locusts were flying, they
placed damp prairle grass on the windward side of their
fields and set fire to it, The locuswy either did not alight, or, if
they did, did not stay long. But this was not alwaya sue-
cosaful, One farmer who tried it states that at first he
thought the ** hoppers " about to leave; ho went away for a
freab load of grass, and when he came back ho ** found the
rascals roosting on the fence and warming their feet by his
fires.” Aftor that, the hotter he made the fires and the
denser the mmuoke, the better they seemed to like it

Chine Making In Dresden,

The fashionable mania now existing in Europe, and espe-
clally in England, which is also extending to these shores,
Is for old and surious chins, and for odd and rare specimens
prices aro given which are ridiculously enormous. At an
suction anle rocently, & professional china dealer paid $50,000
for n ainglo pair of vases, aftor u very sharp competition,
nnd sevoral Instances have happened whers sums of nearly
equal magnitude have been lavished by the wealthy in
gratifying this pecullar taste, Tho old Dresden china is ex-
tremely valusble, more from its quaintness and richness of
doesign thau for the mothod of its manufacture. The latter
at one time was kopt a profound secret, but, like many other
trade secrots, this one eventually leaked out, go that the true
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materisl came 1o be produced in wany German towns, Ios
report by Mr. E. Locke, an expert deputed by the English
Society for the Promotion of Sclentific Industry, we find the
following description of how the china Is now made at the
Dresden Royal Works:

The material of the porcelain body Is found nesr Meolssen,
and it 1« washed on the works, It has the appearance of
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being of a loose, sandy nature, The fine particles are floated
away, and carried with the water along s series of spouts
till deposited in tanks of alate, after which the water is
gradually drawn off. The thick slip is then put in bsgs
about two feet long and eighteen inches wide, which are laid
on their sides upon wooden hurdles plaited with wickerwood.
Several layers of hurdles and bags are put upon each other,
a fiat board is placed on the top, and & screw is brought to
bear gradually, till all the water is squeezed out, The clay
is then ready for tempering. The plates and round dishes
are made upon the thrower's wheel, and are then blocked
upon 2 mold on the wheel, the foot upon it belng worked
with a roll. When it has left the mold, it has to be hard-
ened and the back turned on a wheel, to give the finished
outline to the foot. The bottoms of all the plates and dishes
are raised up about s quarter of an inch, to allow for the
dropping in tle firiog of them. Another man does the fin-
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ishiog of the edges of the plates and dishes, for there isa
clear waste upon the plate of half an inch, lovel with the
edge, and that bas to be cut away with a knife, The figure
makers have their Iabors divided. The figures are all made
very thick, and the bodies of some of the figures are all
pressed solid ; and to get the molds close they are put under
a screw press. The parts of the figures are then taken to
the finishers, who have to go over all the sutface with their
tools, and every fold and embossment Is retouched; itisa
great wasto of labor, The wmolds are all very dull, and the
lines of fine drapery hardly Lo seen,

The plaster of Paris used for the’ molds seemed very
hard, with a gray look, and beavy in ita gravity, The cottles
used by the mold maker were of a vory rude description,

and those for the square molds were made of plaster bats

fustened at the corners with twlsted wire ; the plaster seemed
to take a good finish,

The figures are burned the first time, lald upon their backs,
with short props dipped into ground quarts The kiln is
divided luto two parts by a low dame about wix feet high,
with a hole, in the center, of two feet. The clay ls placed in
the bottom part and the gloss ubove, and all the saygers are
luted, Tho ware fired in the bottom part of the kiln is
hardly out of clay, and has done soarcely amy contractlon;
it 1n a8 porous as an earthen plece in the blsoult state, It is
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afterwards dipped ; and the glaxe balng in n very thin state,
the gotn It on the plece very aqual and thin, They
do pot use & wash for the bottoms of the mggers, but a thick
ud?w.wlllnwo! sand in It, and it seemn t0
Angwer well.

From this it will be seen that the plece of ware has to do
almost all il contraction in the second burning with the
glsse upon it, and with no support at all.  Mr. Locke was
told the contraction was one sixth; but, from what he anw,
he thought It about one sighth. The glase is composed of
felspar from Norway,good clear quarts, and s limestone, of a
bluish gray color before it is calcined. The clay with which
they mnke the saggers is found in the nelghborhood of Mels-
son; it is not & fire clay, but more after the nature of & ball
olay. They use the ground grog and a sand mixed with it
Qonl is obtained from Bohemin; it Is of & very dull looking
black, and the cost must be considerable trom the distance it
has to come.

The Henderson Wrake,

This Improvement has lately baen subjected to a practioal
trial with much sucoess, on the West Chentor and Philadel-
phin Railway, the train conslsting of engine, tender, and
five cars.  On & level, speod 85 miles por hour, the stop was
made in & distance of 1580 yards in 194 seconds ; bollar press.
ure, 120 1bs. Trials on grades were made with equally fa-
vorable results, all showing that the brake has no superior,
Tta construction and operation sre as follows: Botween the
wheels of each truck there is placed a aylindrical vessol of
oast iron, whose ends sre formed of two dish.-shaped flaxible
diaphragms of india rubber, secured to the drum, sand ma-
king an airtight joint at the periphery by flanges bolting
thereto, Two rams working in opposite direotions are fitted
sgainst and into the hollow part of the diaphragms; their
outer ends are attached by rectangular flanges and bolts to
the brake beams eurying the brake shoes. The several
castings are simply bolted together, with the diaphragms, as
they come from the foundery,without recourse to the usually
expensive mochanical fittings,

When pressure comes betweon the diaphragms, it simply
forces them apart, projecting the rams, which act immedi-
ately on the brake beams, spplying the brakes: and when
the pressure is relieved,the atmosphere reacts on the ares of
the rams and foroes them back, assisted by the tendency of
the disphragms themselves to recover their normal condl.
tion.

The peculiar construction of this device, it will be seen,
possesses all the requirements of s cylinder and working pie-
ton, as well as recoil springs. Al piston packing and stuf-
fing boxes are dispensed with, and no lubrication is required;
theinterior is sealed from dust, all complioations of levers
and rods and attendant lost motion is done away with, and
its oparation is free from all connection with the usual hand
brake gear, which remains as efficient as it was before,

The power is derived directly from the boiler of the loco-
motive; we have therefors at our command the same power
to stop the train which is used to impel it forward, The de-
vics employed to transmit this power, to the pressure boxes
just described, consists of a hydraulic press, operated by &
double acting steam cylinder, the valve of which is worked
by the hand of the engineer, There is a piston in onch;
steam actustes the one to foroe the water from the other,
thus oreating hydraulic pressure on the pressure boxes, and
to withdraw the same to releass the brakes. An air cushion
is provided above the press piston to prevent striking the
heads when coming back light. The press receives water
from & tank, which may be the engine tank or a special tank
provided for the purpose, through s pipe furnished with a
check valve opening townrds the press cylinder, in such man-
ner that the finid cannot return to the tank; the sapply is
srranged o feed sutomatically; any excess or leaksge past
the press piston is &t once returned to the tank. For low
temperatures, & mixture of equal parts of glycerin and wa-
ter is used in liea of water, which is safe to 30° Fah. below
»ero. Iron pipes sre used under the cars with flexible hose
between them, furnished with hydraulic couplings, which it
is obvious must be tight both with and without internal
Ppressure, & peculisrity possessed by this coupling alone,

Vaporizing Metals by Electricity.

The following simple resuits, communicated to Nature by
G. H. Hopkins, obtained by frictional electricity may be of in
terest,perbiapstoo of use in the investigation of certain miner.
als and the action of intense heat upon them.

The description of & characteristio experiment is all that
will be necessary to explain the process and to show how
similar results may be obtained from other wubstances,
A very fine thread of sheet platinum, of about an inch in
longth, is placed botween two microscope slides of ginas,
snd two pleces of thin sheet copper with rounded ends are
placed In contact with the extremities of the platinum, the cop-
per belng any of convenient length and breadth, so as 1o oxtend
beyond the glass slides,bat not to be as broad ; & charge of oleo
srieity from about eight square feet of Leyden Jnr in pussed
through the metals; the offect of the hout from the charge in
, Yo vaporize the platinum, which is instantly condensed in
transparent layer apon the cold glass, The Inyer can be inves.

tigated by a microscope, and employed in various ways to de.
termine the characterof the metal and ita effect upon refiocted
ortransmitted light,

Copper, tinfoil, tnfoll amalgamated with mercury, gold
and rilver, can be usod In & similar manner,but they produce
layers very dissimilar In sppearance, To act upon finely
ground substances, such s vermilion, sulphate of antimo.
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Srientific mevicin,

the chiarge bo passed throughin the sme way as through
theplatinum,

Part of the vapor escapes from betwaon the slides, but this
can be oauily condenwed upon each of two pieces of glass
placed In such a way sa to Intercept the vapor as 1t prases from
between the two slidos ; it is then condensed in & long but nar-
row line,  The manner in which the glans in affocted by the
heat,and the concusslon produced by the expansion of the va.
por, are worthy of notiee,

Conwlderahle difficulty will be found In vaporizing copper,
doubtless from its being such an excollent conductor. Bome
of the powdered substances appoar to require a small spark
to be passed through them before they allow a larger charge
to pass, an If the particles nooded polarization,

Patented Car Tmprovemonts,

Thore ware one or two points in the procesdinga of the Car
Builders' Association, at its Iate meeting, in which a peculiar
sengitiveness was developed about discamsing the merits of
patentod devices. The impression seemed to prevall with
many of the members that such devices were not only innd-
minsible an legitimate toplea for disoussion, but that commit.
toos, in making thelr reports, must not Indorue or recommend
any such devices for adoption, no matter what might be thelr
actus] merits. This, In our judgment, Is n mistake which can
not be too goon corrected; nor do we think that, in order to
do o, any nlteration of the constitution of the Association In
necoseary, That instrument, as it is now, merely forbida the
admisslon of patentess or their agents to advocate their claims
at any of the meetings of the soclety, but does not prevent
the members from freely expressing their views in the regul.
ar course of dlscussion upon any Invention or device, whether
patented or not. To suppress all discussion which respoct to
patents would seriously hamper the Association in the exer-
olso of it proper functions, and so far destroy its usefulness.
It must necessarily be progressive or disband.

It is not the business of the Association to make or unmake
the fortunes of inventors or patentees, orto discriminate be-
tween rival claims, except on the scors of actual merit, and as
the interests of railronds may be affected thereby. If the Mil-
Jer platform or the Westinghouse brake isa good device now,
Jet it be indorsed and approved; but ss soon as cither is
surpassed by something better, let it be condemned. There
is no evading this obvious duty. The Association has got to
recognize patented inventions and pronounce upon their re-
spective merits, so far at least as they apply to railway cars,
or to be exposed to comment and criticism, such as may be
found in the SciENTIFIC AMERIOAN of July 18.—National
Car Builder.

The Fireless Locomotive System.

A correepondent, Mr. Michael Flurscheim, mechanical
engineer, of Gaggenau, Germany, asks: “ Could not the prin-
ciple of the fireless locomotive be applied to coaches, cabs,
and private vehicles? By calculation, I find that a tank of
14 feet diameter and } foot length, jacketed by a non-con:
ductor of heat, would be sufficient to propel an ordinary
wehicle, containing two pergons, on & Macadam or wooden
pavement, at & speed equaling that attained by ordinary
cabs, It seems to me that, in cities like London, Paris, New
York, Boston, and even in smaller towns, large charging
boilers could be kept at each cab stand or in each street,
where, at a minute's notice, a charge of hot water could be
obtained at a moderate expense, which would propel the
vehicle, say, 7 miles, and then another charge of hot water
could be obtained. Horges could thus be entirely done away
with; and traveling would be cheaper, more convenient,
and legs dangerous. A man who now keeps s horse and car-
riage could, at less expense, purchase n little buggy pro.
vided with a fireless engine, and keep it at the boiler stand
in his street. If he wants to drive, he sends his boy or man
to the stand ; in one minute the boller is charged, and the
cab at his door. He need not be afraid of keeping his horses
waiting at his door, as no wesather will injure his steam ani.
mal. If this system were generally adopted, the municipali-
ties would probably bs forced to lay narrow gage tracks
along esch street, connecting with the cross streets by easy
curven; and tracks for longer distances all over the country
would follow, connecting with the city roads and provided
with boller stations, We could then easily come to town
from our country places, or travel all over the country, in
our own vehicles, at very little inconvenience, needing no
one to look after or feed the horses,”

Sensitized Papeor,

At arecent meeting of the Photographic Section of the
American Institute, in this city, Mr. H. J. Newton, Presi.
dent, made some observations on this subject. He sald : The
preparation of a sensitized albumen paper as a commercial
article has not been wuccessful. It has been either too ex
pensive to meet the popular demand, or deficient in keeping
quality. There aro several waya by which paper can be pre-
pared po that it will keep indefinitely; but as a rule, it is
exceodingly diffleult, If not impossible, to make a print on
such papor that would not ruin the roputation of nny photo-
graphor, espocinlly nftor it s o week old. Some time since,
in exporimenting in this direction, I found that, by floating
the albumen paper back down for one or two minutes on a
polution of bhydrochlorle ncld—one ounce of scid to forty
ounces of water—and drying, it would render it capable of
keoping porfoctly for ton or twolve days after sensitizing.
Not only this, but the prints made on paper thus preparsd
wero remarkably fine, and also those made after ten days'
kesping were equal to those printed Immediately after sen.
sitiziog. Paper o propared should not be fumed until re-

ny, sulphur, ete., s line of the powder must be mads and

quired for use. After the paper has beon remoyed from the
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scld solution and dried, it would be well to pack It away
under & light pressure, placing the albumen surfeces to-
gother, #o that when required for use It will be in proper
condition to put upon the sensitizing bath, As It in & great
convenlence for photographers to be able to keep paper for
savernl days after gonsitizing without Ita detorlorating, T
would suggest that some of our many manufacturers of
albumen paper propare some of it in this way, as I am sure
that photographers would willingly pay the extra expense.
In the toniog of thess prints, I used a little tartrate of anti-
mony, and it worked very well, In the first place, the
prints turned red—a very deep, rich eolor—and toned up
from that, I bave not experimented enough to give & relia.
ble formuls, but I would suggest half an ounce of tartrate
of antimony, which Is commercially known as tartar emetie,
dissolved in sixteen ounces of water; for each grain of gold
une hinlf adozen drops of that solution, and increase it until
you get the desired effect,

-

The Rallway Rolling Stock of the United States,

The return of milway rolling stock, ss given In Poor's
Mannal for 1874—0, on the roads of the United States and
Canndnare as follows :—

Passengoer cars of all clagsen, .. .. ...... o 2090
Baggoage, mail, and express cars.. . ... 4,157
Box, merchandizo, and housocars, . ......... 87
Platform, gondoln, and flatears. . ........... 02,108
BLOCK ORI, o+ s5cs s ov v 69t 494 5 9o b v Ry aioisarn) 14222
Conl cars (number of wheels not stated). .. ... 60,887
Four wheel cars (mostly conl).. .ooovviiennis 47 802
CADOORD OATE. « s« s 0 snbvins v esbiseawesanesss 1,540
Ol OREES . 5n e o s su v coswenTarabveressvass o 3,154
O OB cleias's's Ve o lilas oo a ns e SAvEsE e et TS 2,102
LUMDOrOATE. o c caiv e sssionniosesessbeens Kieens 103
Freight cars not classified, ..., ooivveniiis 04,004
Totalin iy O T T 473,060
Locomotive engines.....ccvvsviceiianssnsrs 14,089

Deducting from these aggregates 774 engines and 13,080
cars of all classes as returned by the Canada roads, leaves for
the roads in the United States a total of 14,165 engines and
850,079 cars, exclusive of what are denominated service cars,
and exclusive of narrow gage cars,

Simple Dyspopsin Remedies.

Dyspepsia arises from & great varlety of causes, and differ-
ent persons are relieved by different remedies, according to
the nature of the disease and condition of the stomach. We
know of a lady who has derived great benefit from drinking
& tumbler of sweet milk—the richer and fresher the better—
whenever a burning senssation is experienced in the stomach.
An elderly gentleman of our acquaintance, who was afflicted
for many years with great distress after eating, has effected
a cure by mixing s tablespoonful of wheat bran in halfa tum-
bler of water, and drinking it half an hour after his meals.
It is necessary to stir quickly and drink immedistely, or the
bran will adhere to the glass and become pasty, Coffes and
tobacco are probably the worst substances persons troubled
with dyspepsia are in the hubit of using, and should be
avoided. Regular eating of nourishing plain food, and the
use of some simple remedies like the above, will effect in
most cages quicker cures than medicine.

High Bulldings.

A visitor to our office recently, coming to New York for
the first time in several years, mentioned the prevalent ma.
nis for lofty buildings as one of the most noticeable, to &
stranger, of the changes which have taken place in our city
architecture, It ia curious to remark that the tallest of
these high edifices are situated within the radius of a few
blooks of the ScreNTIFIc AMERICAN office, and our out-of-
town friends, In visitivg the latter, may spend an interesting
hour in making the round of these very imposing structures.
Their hights are as follows: Trinity church, 284 feet; Union
Telegraph building, 226 feet; Brooklyn bridge tower, 223
foet; Tribune bullding, 221 feet; shot tower, near Beekman
street, 220 feet; St. Paul’'s church, 203 feet; post office
dome, 105 feet; Equitable Life Insurance building, when
two stories, soon to be added, are finished, 175 feet.

A Natural Curlosity.

Massachusetts papers report that a portion of Winchendon,
Mass., covered with grass, cranberry vines, whortle-
berry bushes, and over four hundred trees, recently floated
off into Monomonock Ilaske, between Rindge, N. H,
snd Winchendon, Mass. The newly formed island was
first pean near the town of Rindge on May 80, The fol.
lowing day it agaln floated off about two miles down the
Iake, but on June 3 returned to its first place of anchorage.

The Island covers six acres,and is in alake covering an area
of 2,500 acres. It was probably started from its natural site
by the lake being unusually high and & strong southerly
wind prevailing. But it has also been suggested that it left
Massuchusetts for & summer vacation in New Hampahire, to
encapo the effocts of protracted legislation, and that after all
it may only have originated in a Yankee trick for attracting
summer tourists to the lake.

Now Property of Motalllo Rhodlum,

MM, H. Saint Clair Deville and Debray state that rho.
dium, precipitated from its solutions by formic acid or al-
cohol, decomposes the formic acid with a disepgagement of
heat, and reduces it to its eloments, hydrogen and earbonie
acid,  This nction continues almost indefinitoly.

When the action of the rhodium on the formic acld be
comes weak, it is merely nocessary to wash and dry the
motal in contact with air in order that the phenomenon be

repeated with its primitive intensity, disengaging equal
volumes of carbonic acld and hydrogen.
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Agrioultural Life in Missourl,
~ What can be pleasanter, says an exchange, than the life
‘of n Migsouri farmor? At daylight he geta up snd examines
the holes around hig corn hills for cut worms,then he smnshes
coddling moth Iarvie with a hoe handle until breakfast. The
forenoon i devoted to watering the potato bugs with & solu-
tion of Parisgreen, and after dinner all hands turn out to
pour bolling water on the chintz bugs in the corn and whent
fialds. In the evening a favorite occupation is smudging
poach troes to discournge the curcullo; and after a brief sea-
son of family devotion at the shrine of the night-flying cole-
optera, all the folks retire and sleep soundly till Aurora red-
dena the enat and the gragshoppers tinkle against the panes
and summon them to the labors of snother day.

New Fronch River Stoambont,

A large stenmbont has recently been constructed at Seyne,
France, after the plans of M, Dupuy de Lome, for the navi-
gation of the river Rhono, She is 4908 feot in length,
and has 87°1 feet beam.  With her ceal on board slie draws
but 175 inches of water, and can recelve 120 tuns of load
per 8 9 inches of immersion, At a draft of 50 inches she
carrles & load of 000 tuns., The vessel has four boilers and
two inclined compound engines, which drive two Inrge heli-
coidal wheels placed In the stern, each of which has twelve
wings, Each wheel moves independently of the other, so as
to be used for steering. The craft has been tried once, but
without good results, through some mistake in the construc:
tion of the machinery. It was found that a high speed throat:
ened to shake her to pieces, This, however, it is said, will be
shortly remedied.

American Tolegraphy.,

The efficiency of the service of the Western Union Tele-
graph Company is well illustrated by a statement which we
copy from Mr. Willlam Abbott's Monthly Cirewlar for July
1. This statement, which alludes to the perfect organiza-
tion of the Anglo.-American Telegraph Company, says that
messages are exchanged between London and California in
the same space of time occupied for similar service between
London and Paris, the distances respectively being about
5,500 and 250 miles, As the Western Union Company per-
form over two thirds of the entire service between London
and Californis, the exhibit is & remarkable evidence of the
efficiency of that company, and, considering the respectable
source whence it comes, the appreciation is all the more
valuable,.—Journal of the Telegraph.

-
Spiritual Phenomona,

At a private party, given at his London house durlng the
past month, Sir Charles Wheatstone exhibited gome curious
electrical experiments for the amusement of his friends,
which would seem to throw some light on certain so called
‘‘gpiritualistic manifestations.” In a dark room, by a
stamp of his foot, Sir Charles produced a brilliant crowa of
electric Jight in mid sir, while musical instroments seemed
to be played by invisible bands, wheress the sounds really
came from an adjoining room, in which the player sat, and
were made to appear to be produced by the instruments be-
fore the spectators by an ingenious contrivance. A contest
between Science and the “ spirits ” in their own chosen feats
would be almost as memorable as the cslebrated competition
between Moses and the magicians,— Liverpool Post.

An Interesting Discovery.

Some workmen, whils engaged in laying water pipes in
Cividale, Italy, recently encountered a large flat stone. On
raising this, & bed of mason work was revealed, in which was
placed a stone sarcophagus covered with a marble lid.
Within the receptacle were the remains of & human skele-
ton, some portions of which were yet perfect. Beside the
body Isy & sword, lance, helmet, spears, & gold elasp and
ring, s plece of very besutiful gold tissue, and a flask of
water, which was still remarkably clean, The removal of
clay from the bottom of the grave brought out the letters
GISVL—from which archwologists have decided that the re-
mains are those of Gisulf, Duke of the Lombard Marches of
Frioli, who fell in battle in 611, while repelling an invasion
of the Avars,

Tae New Coser.—Professor Parkhurst says that the
new comet may be found, by the aid of o gmall telescope, 7°
eouth of ¥ Urse Minoris,the upper pointer of the Little Bear,
Between 9 and 10 P. M., it will be almost directly to the left
of that star. The distance of our new visitor is estimated at
about 100,000,000 miles. In about a week it will be found
midway between the » and Thuban.

-

Toorgacne Conep vy Evecrriorry.—Dr, Boucbard, of
Paris, says that toothache may be slmost instautly arrested
by & constant battery carrent from ten cells. The positive
pole is placed against the jaw, on a level with the painful
tooth, and the negative pole to the antero lateral region, on
the same side of the neck.

Tue Earl of Caithiness, of whose novel form of ship’s com-
pass we recently gave an illustration, hns produced another
invention in the shape of & machine for cleaning and brush.
ing rallway carrisges. The devieco, we understand, s an ex-
cellent one, and has been adopted by the London and North.
western Rallway Company,

Buccess, says Josh Blllings, doos not consist in never
making blunders, but in never making the sswe one s
second time,

Srientific dmerican,

Tie immersion of hides for houra In a two per cent polu.
tion of carbolic acid,nnd then simply drying them, has been
racently substituted for the tedious and expensive process of
#nlting them for transportation from South America and
Australin, and with most satisfactory results. Bones have
been similarly treated for transportation,

HOW SHALL I INTRODUCE MY INVENTION!

Thik Inquiry comes to us from all over the land. Ouranswer 1s; Adopt
Aol means as overy good business man uses in selling his merohandise or
{n eatablishing any business, Make your luvention known, and If it pos-
scanes any morlt, somobody will want It, Advertise what you haye for
#alo In such papers as ¢lrculate among tho Iargest class of persons likely to
be Interested In the artfole. Sond (lustrated clrculars desoribing the merita
of the machine or fmplement to manufacturers and dealors In the spocial
articlo, all over the conntry. The names and addresses of pergons fo dif-
ferent trades may be obtained from State direotories or commercial regls.
ters, If the Invention s meritorfous, and If with its utllity It possesses
novelty and (s attractive to the eye, 50 much the more likely It Is to find a
purchaser. Inventors, patentees, and construotors of new and useful
machines, implements, and contriyanoes of novelty can haye thelr inven-
tions (lluatrated and described In the columns of the SOIEXTIFIC AMERI-
caN, Civil and mechanieal engineering enterprises, nuch as bridges, docks,
foundries, rolling mills, architecture, and new Industrial enterprises of all
kinds possessing interest can find u place In these columns, The publish.
ers are prepared to execute Hlustrations, inthe best style of the engray-
Ing art, forthis paperonly. They may be copled from good photographs
or woll oxecuted drawlings, and artista will be sent to any part of the coun-
try to make the necessary sketohes. The farnishing of photographs
drawings, or models 15 the least oxpensive, and we recommend that courae
a8 proferable, The examination of efther enables us to determine If it 1s
% aubjdot we would likeé to publiah, and to state the cost of engraviog In
adyance of Its oxecution, 5o that parties may decline the conditions with-
out incurring much oxpense. The advantage to manufacturers, patentees,
and contractora of having thelr machines, inventions, or engineering
worka (llustrated In a paper of such large circulation ns the SorexTtirio
AMERIOAN 8 obvioun, Every lesue now exceeds 42,000 and will soon reach
50,000, and tho oxtent of Its circulation is limited by no boundary. There
s not A country or o large clty on the face of the globe where the paper
does not clroulate, We haye the best authority for stating that some of
tho largost orders for machinery and patented articles from sbroad have
come to our manufacturers through the medium of the SorExTIFIO
AMERIOAN, thoe partles orderiog having seen the article lllustrated or
advertised In these columns, Address

MUNN & CO.,
37 Park Row, N, Y,

Inventions Patonted In England by Americans,
(Complled from the Commissioners of Patents' Journal.)
From July 7 to July 20, 1874, Inclusive.

AMMONIA PROXM GAS.~DB, Silliman, New Haven, Conn.

ARTIVIOIAL STONE~J. O Friel, Brooklyn, N. Y.

Boiree Tuss Scrarze.—J. Collicott, Boston, Mass,

Cam Axre.—G. W. Milt'more, Janesville, Wis., of al

CrEMicAL TELEGRAPH, 2T0—~T. M. Foote ¢t al, New York elty.

Coar Corrive Macurse, zro.—H. F, Brown, Indianapolis, Ind., ef al,

Cop LIvER O1L—J. G. Hava, New Orleans, La,

CoxsrevoTiNG Prems, xrvo.—C. E. Hill, New York city.

Daxriso Parxn —RB. M. Hoe, New York city.

Freriizee —R. A. Chesedbrough, New York city.

Hoxse Snor.—G. Dunping ef al., Waukegan, 111,

LicaTING GAs—E. E. Bean, Boston, Maas,

Maxmxe Boors, xro.—D. Mills, Brooklyn, N. Y., et al.

Maxixo Boorts, ETe—H. G. Thompson, Milford, Coun.

MAxING Gas —W. Elmer, New York clty.

Maxrxa Icx, 2ve.—J. M. G. Beath,San Francisco, Cal.

March IGSTTION SURFACE.—L. O, P. Meyer, Nowtown, Conn,

Poxonrse Tickers, 270, —J. H. Small, Buffalo, N, Y,

RGENERATOR FURNACE.—M. Foster, Allegbany, Pa.

RENDERING FATS, XT0.—H. S. Firman, New York city,

Saw A¥D Hasprx —H. Disston, Phfladelphia, Pa,

SorEw-CUTTING Macmixe.—C, Sellers, Pufladeiphia, Pa.

Srav¥aL LaxTeex.~ Universal Signal Light Company, New York city,

SpINDLE AXD BorstEn.—F.J. Rabbeth, Pawtucket, B. 1,

Steax BorLyr.—~G. G. Lobdell, Wilmtington, Del,

STEAM EXOINE AND GRNERATOR.—E. A. L. Roberts, Tituaville, Pa,

STITCHING AND STARTOHING CroTm.—A. §. Dismore, Boston, Mass,

TUOKER FOR SEWING Macuiye.—J. Barrett, Butialo, N, ¥,

NEW BOOKS AND PUBLICATIONS.

Tae PoeMs oF Virarn, Volume I, containing the Ten
Bucolics and the First Six Books of the Eneld. Price
$£1.75. Boston, Mass.: Ginn Brothers,

A band roprint of ¢l of worldwide famo, edited with care by

Mesars. Allen and Greenough, with notes of great valae 1o the studont and

translator,

Mixixe INDUSTRY OF THE STATES AND TERRITORIES OF
TaE Rocky MouxTAiNs, including Deseriptions of
Quartz, Placer, and Hydmulic Mining, Amalgamation,
Concentration, Smelting, ete. By Rossitor W, Raymond,
Ph. Dr., United States Commissioner of Mining Statis.
tics, ete, lustrated with E vings and Maps, and a
Colored Geological Map of the United States, Svo,, M0

wp. Price $4.50. New York: J. B. Ford & Co., 27
'ark Place,

There 1s little need to inform our resdors of Professor Raymond's ax.
tended kuowledge of the topography and resources of the mineral districts
of the Weat. FProbably no one has a0 thoroughbly explored these regions,
preguant with the fature prosperity of the whole coitinent, as Frofessor
Kaymond, sud certaloly no one can speak more authoritatively on the sub-
Joots of mintng and metallurgy. The great experionce and (nformation of
the anthor have been admirably elaboratod tu the volume befors usand we
weleome It 38 & valuable addition to our st of technical sud statistical
works, Itisexcellently Nustrated, the maps bolng cspectally commenda:
blo for acouracy and clesrness,

STATISTICAL ATLAS OF THE Uxrrep Srares. Part 11—
Viran Sraristics. New York: Jaling Blen, 160 & 18
Park Place,

The third part of this magnifcent publication is ready (o advanes of the
others, snd consiate of charts of the proportional prevalence of yarious
classes of discaso and bodily lafirmities, s» well as of nationslity of (he
people and other valuable atatiatics. The whole work Is 1o consiat of
ffty maps, with explanatory text, the expenditure for whioh has been ao.
thorized by Congross ; and (rom the faltis) section sent uy, we are ablo to
sapert that GO more elaborate or valuable compliation hss ever beon
organized, printed sod published. Wa are ludebled to the Seorelary of
the Interlor for the copy of this work,
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WiILEY's AMERICAN Inox TrADE MANUAL of the Leading
Iron Industries of the United States, with Descriptions
of the Iron Ore Reglons, Furnaces, Rolling Mills,
mer Stecl Works, Car, Locomotlive, Steam Engine, and
Bridge Works, Iron 8hip Yards, Stove Founderies, ete.
Compltled and Edited by Thomas Dunlap., FPrica ‘750
Now Yorlk: John Wiley & Son, 15 Astor Pluace,

The promise held ont in this very comprehensive title Is amply falflled
iIn the book, wheréln Mr, Duniap bas, with great labor, cars, and perspi.
oacity, given ao elaborate sccount of every estab)iahment in the country
which makes or uses tran in its trade, It isa complete directory of our
most fmportant ndustrys and the descriptions of the yarfous mines,
works, and faotories are graphically written, giving the most detalled par
ticulars of every branch of (he subject. As s book of reference, 1t (s Indise
pensable ; and it s also n very Interesting and Iostruciive work for the
goneral reader,

T LANORATORY I8 the name of & new monthly journal of the progrees
of cheminiry, pharmacy, medicine, ete. Price % cents per annum. Bos-
ton, Mass,: W, W, Bartlet & Co.

 Beeent Dmerican and Foreign Latents,

Improved Bottom FPlate for Range Chlmney.
Hamilton C. Garwood, Jersey Clty, N. J.—~This s a bottom plats for
mage chimneys haviog a confeal or pyramidal elevation in the middie por.
tion, with an openlngand valye at the top, and above the top & pipe or fiue
for carrying off the odors, smoke, ete., from the range when cooking, and
for venulating the room.

Improved Burglar Alarm,

Jumes H, Whitelegge, New York city.~Tnis Invention relates to the cone
struction of safety bolts for burglsaralarms; and consists mainly of aspring
bolt 8o constructed and arranged (n relation to a hole In the lock bolt that
when the lock Is acted upon by a key or other inatrumont from elther sida
It stopa the movement of the lock and rings & bell

Improved Joint Connection for Top |[Chords of Iron Bridges
nnd Improved Girders and Columos.

Walter G. Coolidge and Edward Hemberle,Chileago, [1L.—~The first inven -
tion conafsts of & pecullarly constructed Jolnt plece for wrought fron top
chords In bridges having what are known as pin connections, the joint
plece belng made efther of cast fron or wrought lron. This connection {a
adapted for the construction of the top chords entlrely of wrought fron
without necessttating any riveting at the place of connection; it farther
has the adyantage of enabling the conaection of tles and posts with the
pin, belng made independent of the top chords, snd the chord sections belog
put on afterward, which expedites and chespens the Iabor of the erection
of the structure. The same inventors have devised s new form fof fron
bars for columns, consfsting of & plate with ribbed edges. Into the trough
of the sald plate other plates are fitted to form thickening plates at the
endsof the columns. Rolled = beams or plate girders are sttached to sald
plates connecting two together, A plain plate, straight or tapered, may
be employed between two i beams., FPloa pass through the ends of the
columns. The advantagesare superfor strepgth for a given amount of
metal, simplicity and ch of censtruction, and accessibliity of all
exposed parts for fcspection and palnting.

Improved Boller Washing |Machine,

Reuben Wood, Grand Ledge, Mich,—~This {s au {fmproved washing ma-
chine so constructed that the steam and hot suds may be poured upon the
clothes while they are [nagitation and constantly changiog thelr places,
sndmay flow off, carryiog the dirt with 1t, and may leave the dirt o the
bottom of the bofler, so that 1t will not agaln be carrfed up and deposited
upon the clothas. By sultabls coustruction,as s eylindar s revolved, the
clothes will be carried up by the wings and fianges neariy to the top of the
cylinder, when they will give way in the middie of the mass, and fall dack
fnto the bottom of tha cylinder,so that they will be all the Uime ehanging
thelr position, snd all the tims will have streams of steam and kot water
discharged upon them, so that they will be wasbed clesn (o a very short
time, The water,as it flows back Into the space beneath the false bottom,
carries with it the dirt taken from ths clothes, and leaves It there, so thal
very Httle of sald dirt will agatn be thrown upon the clo thes.

Improved Steam Baller.

Carlos A, Clark, Bloomfield, Iowa.—Thls is a boller constructed with
two steam domes connected with each other by tubes, and with horizon-
tal steam-gencrating tubes by vertical tabes. The steam may be used
from the upper tube or from either of the domes, 55 may be found most
convenlent. With this dofler, fuel may be utilized to 3 great extent. No
large body of water s to beh d,and d of expl i3 Jess than
with ordinary bollers.

Improved Horse Blinder.

John W, Keapedy, Central Village, Conn. assignor to himself and
Willtam H. Keanedy, Oberlin, O.—This laveation consists of a dilnder
made Independent of bridle or halter, aod appllcadle t0 preveat horses
from Jumping over fences and thereby escaping from  pasture. It passes
under the eyes, stopping all vision from slde views as well as front, and as
the horse approsches = fence, not seelng It or the ground on tha opposlte
#ide, he foars to and will not leap the fence.

Improved Curinin Fixtuare.

Levi Bradbury, Beanington, Vi.—The brackels are made of wire with one
ormore convolutions to fora springs, and with prongs, so that they msy
be driven Into the wood, and fastened without screws or sals. These
spring brackets are made o press against the eads of tho reller with acy
required amount of friction to hold the curtaln in aay destred position,

Improved Hay Elevator.

Uel H. Shockley, Rlogville, Kan.—~In this bay elevalors carriage ls ar.
ranged (o travel horizontally and earry & bundle of hay ded by the
cord, by whioh movement Is lmparted to the earrlage, The lmprovement
relates to the construction and arraogement of parts, whereby, whea the
carrisge has rosched the place of deposit for the hay, the suspendiag rope
way be swung laterally to free it from hinged doors or clamps, and allow
the load or bundle to descend,

Improved Feed Water tleater.

Richard Garstang, St. Louts Mo, —This nvention consiats of & feed water
boater composed of two cast metal oval heads, with short eylinder attach -
manta, o ted to an int diste eylinder tubes fiting 18t
tube abeots in the cast metal cyltaders. Thls forms s heater Of three com-
partments,lu one of which is a flter,and in another of which the feed water
s supplied (o direct contact with the waste steam, after which It ks forced
by & pump throvgh the other compartments, also through the tabes sar-
rounded by tho exhaust steam, and also throxgh ihe Alter tato the boller
all In & way caleulsted to be very officient In heating tha waler.

Improved Hog Ringlog and Marking Iustruments.
Pailip Listomann, Collinsyille, 11l ~This tayeation consists of piachers
*0 constracted that a semictroulsr ring blank for the hog's nose fa formed,
And the ring blank losorted, The partly faished ring blaok 1a plsced inthe
KTooves of the Jaws, and, tn this posttion, It s alipped on the upper cartilage
of the hog's nose, the Jaws sre compressed, snd the ring dlank is lnserted.
The blade for marking a hog shuts Into one of the levers.,

Improved Machine for Making Hollow Cylinders of
Papor.

Martle D, Keeney, Hookton, 1IL—Tais iuvention cosalsts of s forming
roller, which ta keyed to the free end of a shaft driven by suitadle power,
snd construoted of two semiciroular sections. These are plvoted by thelr
dlsmetrical arms and fulerumed &t same distance from one Jolnt of the
sections, while the otherjolat s aotod upon by & plvoted wedge plece, Ao
4 10 hold the edge of the coatlnuous paper drmly (o the olamping Jolas by
spreading ihe other Jolat, aad form \nen the box or barrel on tha roller.

Improved Jourunl Beaving,

Do Witk €, Clough, Audburn, N. ¥ —~This {uvention consiats 1
box, cant w‘!‘u lnq_ll'::'dlnl aldo grooves or chaunols, extens

shouldors foar the facs parts for producing a Arm bindl

motal Hning cast thereln, R bt
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reiates to pavel for apersiing tho follower of & hay of cotton press,
s g‘;‘immnmum-m
\ of few, And 10 SUADIO the greatest welght 1o be eompresed Into
\he smalleat dulk. ThIs 0ot only produses greater conventence In the
mantpolation of the Dale, It dtminishes the frelght ehargeabls thnrest by

~ Impreved Cooking Apparatus.

Maty A. Scott, Paroks, Ind.~This tuvestion consiets of & metal case cons
tatning & stemm doller, 0vens, sud stesming chambery, adapted (o be placed
OB & 4OYe 0T TRNER, L0 Renerato th steam for hesting the cooking cham-
Dere, 10 18 doatgned Lo Alatribute the heat battar, and (hus utilles 1t to &
groaler xtent than (s done [n the common stoves And ranges.

& v vu and fBean Plaoter.

Qeorge I, l:;h'.;:b::.&.—nn ohJeot of this favantion 18 Lo plaut
corn, beany, ete., tn rows of any width, and to fortilizs and cover the same
18 one operation. 1t conslita i an u(iper (rame contatning the fertilizer
And grain boxes aod mechaninm actuating the same, and & lower or supple-
mental frame contalping openers, pouts, coverars aud rollees attached to
the upper trame by Joky, sud elevated by means of an elbow lever. A
oylinder i the gratn boxos having eavities upon 1ta pertphery Is actuated
By & squared shaftoand as it revolves Inelde w Jacket of sheat metal, an arm
attached to 1ts ond alternatoly opens s food allde AQOULEng the gratn which
A% the cavitios to #a1d cylinder; and the sald cavitios, when lovertod from
{he revolution of the eylinder, discharge thete contents through the sponts
Below. The mechantxn i (he fertilizer boxes s similar to that of the
graln Doxes, except that the Bopper s provided with a stirrer, and the oyl
fnder bas no Jacket, Both graln and fertilizor boxes are Iaterally adjosta.
ble npon the equared shatis, as are also the bars of tho supplemental frame
sapporting the opener, spouts, coverers, ole,

Improved Rolled Meralllo Hnrws,

Reuben . Colton, Gansnogue, Can~This Invention Isanew
ture consisting of tron rods or bars from three fourths to half an lneh In
crom section, rolled from plles or fagots, and provided with edged pro-
Jecting ride paraliel to the planes of piling.

Improved Car Axle Lubricator.

Jokn W. Bollman sod Josn O. Ernst, Baltimore, Md.—This lavention
elates Lo & nove! and economical mode of applylng ludricants Lo earaxies,
nd cons'sts In uAing & spring, One or doth of whoso ends clasp a xide or
{des of the jJournal; whils, on the inner side Of each of these ends fs at-
soned the end of & wick which is saturated with and has part of fts length

resting o the lubricant,
Improved Bedstead,

Stepben P. Leake, Lozgon, Can,—This Inveation relates to the construe-
ton of cribe, cots, cradles, and bedstesds, so that (hey may be made

chesply, durable, sad without the use of metallle fastenings, such as
screws, catches, or hooks : and #0 that the labor, machinery,and expense
of Jetting the fastenings into the frame, and Otting them thereto, may be
entirely svolded.

Improved Thrashing Machine Attachment.

Asa Low, Stell Rock, lows.~Tais lavent! in hegnin
to pass from the thrssher cylinder to an upwardly woving endless straw
carrier mude of leather delts or wooden slats, and then 1o resch the rattle
rake while the graln that drops trom the straw falls upon the bottom of
sald rake, and s carried back where the apron deposits. The grala that is
dlown over the ordinary thrashing machine riddie passes directly to the
riddie of the lnventor’s sitachment ; while that carried away in the straw
4 first dropped through (e veatilators, and then retarned with the straw
earrier oa the Jower £oor of the stacker L0 the same destination.

Improved Stump Extractor,

Bandolph P. Cory, © Can.~Tals !nvention relates to and con-
sists iz mechanloal means for extracting stumps and roots of trees from
thetr nstive soll, in 11{ting heavy bodies, and In transplanting them with
convenience, dispateh, and facility.

Improved Apparatus for Holsting and Tiering Cotton.

James 8. Wendel, Momphis, Tenn.~This tnvention relates to means
whereby cotton bales may be raleed and transferred to soy given position
50 34 10 form & succession of tiers or pfled bales i & bullding,

Improved Stove Grate.

M. Augustus Withers, 'ottstown, Pa.—This invention relates to stove
geates, snd sists (o novel hereby the clinkers may be detached
and removed from one part of the grate without the necessity of Upplog,
dlsarranging, or emptying the whole grate.

Improved Horse Detacher.

Thomas E. West, Nicholasville, Ky.—In tals device the traces are re.
lessed from pivoted levers by pulling & strap and allowing the levers to
turn lato a position at right angles to the whiffietree, to which they are
pivoted.

Improved Railrond Car Stove.

John H, Mahrenbolz, Xew York city,—Rallroad car stoves are usually so
construcied that, whea tho car upsets or the stove Is displaced by a violent
collision or other cause, the car is frequently eet on fire, and the rossting
of the helpless passengers Is added to the other borrors of & rallroad accl-
dent, The fuventor a closed top firepot and drop flue In
s cylioder baving an openwork top, 50 83 10 present a larges area of esting
surface, and o sllow the air free access to the pot and flue on all sides,
and free escape through the top of the cylinder. He slsoarranges a water
reservolr and stesm generator beneath the foor of the car. The stove i
firmly sttachiod Lo the foor of the car, and cannot bo readily displaced. 1t
Ay be turned over or bottom eide up without discharging any fire 10to the
©ar, and Is, therefore, safe (o cases of accident,

Improved Balasced Slide Valve.

Jokn T, Hill, Warrea, Pa~Sllde valvres for steam engines, ax usually
ed, sre sub) d to the full pressure of the steam, and conse-
quently wear and cut on tteir fuces, and frequently become useless. The
objeet of the present 1nvention 15 to so conatruct s valve that it will not
besubjected to this down p e; and ¢ iats In o valve having an
slastic Lop plate or follower confined between flange plates on the sides
sod eods of the valves, The valve sving thisplate thus srranged (s placed
o6 the (ace 0f the cylinder within the steam chest, and the stesm chest
cover put on, which forces down the plate sgalust the pressure of the
springs. The reaction of the spriogs and the action of the stesm on the

1ip forces the plate upward with s constant pressure,

, Improved Table for Vesselw.

Captatn Edward P, 8. Andrews, Havilah, Osl,~This fsan tmproved table
for usre on vessels constructed with sectional top leaves swingliog (o sultable
SUppOrting stanasrds by means of welghts connected to them by plvoted
Jever rods for the purpose of retataing s lovel positlon of the top during
the rolling motlon of the vessel.

Tmproved Blulng Packnge for Laundry.
Alexander M. Van Lior, Now York city, ssslenor to hlmu;’-nd Freder-
SCk . Glilanple, saimne place,—Tuls 16vention relates to the manner of put.
Hng 6p blalog wied for lanndry purposes, and conalsts in perforated
glnes caxing 1n which the Uluing bag 1x enclosed,

Improved Stenm Holler,

Phtlip T. Browsell, Eimirs, ¥. ¥.~This boller has & fine leading 1o fts
smoke Pipe, connected with & sliding fire box, 1o take off the
products of combratlon whes ssid frobox (s withdrawn. The Miding fire
Box1a provided with & lip arranged 1o class the flue when the firebox has
been puslied under the botler, The firebox 18 aleo combined with o plate
binged to the bofler base, eavering tho top of the Srebox when said box 1s
drawn out, and swingiog up out of the way at other times,

Improved Game Apparatas.

Henry L. Crist, Mid llesown, Ps, —1gn PIAying th's game the object 1s to
throw riogs into (he colls of & spriag, 40 as to be euspended, Tuw spring
18 yerticslly fastenod (0 & suliadie standard. [t (s aleo a part of the gatne
10 throw tha rings OVEr plas of the tavle bepeath. The suipended riog
counts acertals number, and the othar (s eneiroling the plos are given
Tesn values.

Scientific American,

Improved Vapor B

Prederiok A. Sawyer, Houston, Texas, sasignor to himself and Addison
. Baldwin, same place,~Tho ofl 18 carried through a wiek tube to the
reservolr.  The burners are stmple perforated tabes, radiatiog from the
cenger, but In communteation with an annular generating ehamber which
forms the base of the reseryolr, The flow of ofl 1o the ehamber I» regu
Jated by means of & valvs. The burner tubes are closed at thelr outer ende
and are provided with pans to esteh the drip. The liguid consumed may be
sny of the light hydrocarbons, as gasoline, naphtha, ete,, and Is carried up
1o the reservolr by eapiliary sttrsotion, snd 18 converied (nto yapor as it
enters the burners by the high temperature caused by the fames

Improved Adjustable Window Reflector.
Chartes Christansen and Oharles Olsen, New York eity ~This Invention
Has fOr [tk obJoot to furnfeh refieotors for windows, so constracted that
1oy oan be readily adjusted to give an Inmate of the room & viow of the
steoet 1 both diyeetions withont belng soon. It consiste fn & dimple ar.
rangement of gearipg h0 constructod that, by turning the knob, the reflec-
1ors may be extendod st any desirod angle, as the obseryer sy destre.

fmproved Frult Dryer,

Judson Allen, Kverott, Mo.~The hot alr ehtors (RO SpREOS At oppo-
alte sides of the drawers. Theso apaces are soparatad from the space
under the lower drawer by plates, Thoy are alvo soparated from the
wpAces betwoen (ho drawers, oxcopt tho npper one, by valves, wnd they are
enclosed below the upper drawor by curved defleoting piates, The draw-
ore are armanged with & passage, alternately on opposite ends, and have
slots or perforations in the bottom, to Kllow stme hoat Lo pass up be-
tween thetn, The hest ts supplied to the drawers mostly from passages
by the valves, which are gradusted »0 that esch ono will take 1ts due mea.
sure, the upper one entirely cutting off the space when necessary. The
hest escaping peyond the upper valve (a all turned In undor the upper
drawer, or the noxt to the upperone. The dampors are connsoted to
lovers outaldo of the cane by luke which are o adjusted as to graduate
the valyes to the alr currents.

Improved Finger Ring.
James Annin, Lo Roy, N. Y.—This lavention constets of & spring flling
plece. to spring iato the ring laside of the fager after It ts put on, to Al
up the slaek space and make the ring it the finger closer above the jolnt,
and secure It agalnst beinglost., The flling plece (s provided with polnts,
to spring 10to sockets tn the riog to hold It In plaee; dr It sy have clips
to overlap the edgos of the ring.

Improved Ditching Machkine.

Thomas ¥, Cocke, St Louts, Mo.—0n the right hand side of & plow is
arranged & wheel the rim of which ta s long endiess belt of plates jolnted
together and runniog up over & sprocket wheel on an elevated frame, and
carrylog bucketa which, in p under the wheel, g0 alongside of the
moldboard of the plow, #0 as to recelve the earth turned over by It, and
carry 1tup and discharge It Into a spout, to be thrown upon the bank at the
sde.

Improved Wind Wheel Toy.
Willlam Gorton, New York city. —This is a toy wind wheel consisting in
a wheel and staff, the former betog provided with a sleeve box snd pia Jour-
oal,and the shaft with one or more ferrules. The wings may be placed at
any desired angle, 80 that when the wheel s moved rapidly through the air
1t will revolve.

Improved Link Block for Locomotives.
Willlam A. Alexander, Mobile, Ala.—~This link block Is pot constructed of
one solid plece, as ordinarily the case, but composed of two longitadinal
parts, whose adjolntag sides are prodvcoed under sultable inelinstion for
the Introdaction and close fitting of & wedge plece; the latter Is adjasted
from time to time, and forces the block parts closely on the lnk, pro-
ducisg equal wearing over the whole surface of the samae,

Improved Washing Machine.

Wililam E. Banzett, Rrooklyn, Pa.—This fnvertion relates to that class
of machines that combine In one apparatus s washer and wringer. It con-
slots of & recoptacle for the water having a concave false bottom, made of
tidged or grooved slats, over which yibrates one or more rubbers attached
1o the ends of & palrof levers containing a wringer, Sald wringer oscillstes
with the robbers when the same are In operation. and when not in use is
folded out of the way In the ptacle. Saldr 1e Is provided with
a doubdle hinged ld, which, {n connection with s pairof hinged leaves upon
the afdes of the washer supported by brackets, forms an ironing board
when the wringer s folded within the machine.

Improved Wheel for Vehicles.

Milledge B, Wever,Johnston's Depot, Edgefield county,S. C.—~This inven-
tion rolates to mothods of adj & the sp of vebicle wheels to the
fellles, and ia & new #nd improved method of doing the same by means of
oval-shaped thimbles terminating o scrow-threaded stems. Sald thimbdles
areattached to the ends of the spokes, and the screw-threaded stem pro-
vided with a nut, The projecting end of the stem passcs Into a socket or
cavity In the felly, snd the nut forms o shoulder by turnlng which the
length of tho spoke 1s incroased and the connection correapondingly tight.
ened, the oval shape of the thlimble preventing the same from turning upon
the spoke.

Improved Hay nud Cotton Pross.

Fielding L. Kirtley, Cledburne, Texas.—This Invention relates to that
class of machines known as bay and cotton presses, It consists In a
strong, substantial box, for the purpose of holding the material to be
pressed, provided with doorsopening on all sldes of the portion of the box
into which the bale I8 compressed, Sald box ls mounted on rollers ap :n a
frame work, one set of which are contained within & pair of Kegpers which
allow the box to turn upon the frame and sssume a vertical position when
thesame I8 to be flled. Securely attached to the box are metallic straps
provided with llnke, one set of which eugage with a ratchet toothed bar
svove and below, and the other set, with s rack, ou cach side of the appa-
ratus. Sald rack 14 contatned within a frame work mounted upon rollers
and moying upon a level with and upon the same supporting frame as the
box. In the same frame with the rack is & shaft, bearlog pintons which
engage with the racks, sald shaft belog driven through cog wheels by a
second shaft whioh {s actusted by & spring-seated lever that cogages with
a ratchot wheel mades fast to sald shaft, As these levers aro operated, the
movable frame ts advanced, and s follower block attached Lo the same In
forced Into the box, there compresslug the material contained thereln loto
A bale,

Improved Car Wheel.
1sanc Dripps, Piilladelphin, Pa,—~Tho wheel is tormed of wood and motal,
thoobject bolug Lo reader 1t Ught, elastie, and yot strong and durable,

Improved Jigger for Sceparating Ores.

Willtam H, Plumb, Mauch Chunk, Fa.—This invention consiats, malnly,
In the srrangemeat of an ore-receiving receptacle with inclined perforated
bottom and central tubolar extension, which Is vibrated rapidly by sulta.
ble meehanism o connection with & eentral perforated diak. The latter s
toglined In opoosite direction to the bottom of the recelving receptaclo,
and provided with vortioal downward extonding gulde lags, and & meohan.
Iam for adjusting the relatiye position of the perforated parts, The een.
tral bottom extenslon of the recelving receptacle Is gulded In 1ts motion
by & sloaye, whilo the upper part of the same s guided tn & surrounding
perforated oylinder, with stmllarly reciprocatiog but considerbly slower
motlon, This slides up and down In the upper wall of the maln casing,
and discharges lntermittently tho Mighter part of the ores whan its perfo.
rated inelioed tim rises above the upper rim of the canlng, sonducting the
lighter par(s off Lo a chiute of sultabls Inclination, extonding sround the
main oasing. The ore or coal Is fed through a sultable nopper to the oon.
ter of tho recolyer, and kKept gontinually submerged 1n the water In the
tank, and acted upon by the currents of t' e same, A piston valve serves,
in connoction with the bottom extension of the recelver round the conlon)
base of the maln cas'og or tank, for the regulstion of the fow of water
from Lhe ¢xXteurion Lo the fnterfor part of the tank where the hoavier par.
ticles sre discharged. An inclined casiug connects with the bottem of the
tapk and (neloses the ore elevator for carrylog up the hoavy particles and
discharging them above the water love) of the tank,
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Improved Washing Muachine. 3

Johkn B, Meaden, Freeman, Mo ~This Invention conslets In combining
with the heatag or press Doard frame, s cover,in sach & manner 'hal the
same 18 free o reciprocate with the beater frame for preventing spattering
of the water, the cover being aleo detachably spplied,s0 ua Lo enable the
clothes to ba readily Inserted and removed,

Improved Candle Holder,

wWilllam Ulrich, Newark, N, J. asiguor to kimselt and F, Haupl, same
place,~This laveation relates 1o & esndle holder for nes on Christines
trees, Spring legs sre soldered to the under side of the socket base, and
pent tn xuoh & meaner that they pass sidewise of sach other and give to
the curved parts. immedistely bolow the polul of Intercrossiog, s spring
setion, so that this part not only fits to the branch of the Onrietinns tree,
but also adheres firmiy to the point to which 1t has been spplied. The
Jower parta of the legs are spread out In tnvertod V shape, sod are detach -
Wbly oonnected by a plece of wire to whiol a welght Is huog.

Tmproved Sowling Machine,

Willlam W, Abbott, Philadelphia, Pa,~The first part of thiv Invention
conslats of & guard attachimont on th= bulged takeup plate used (n connee.
ton with the rotary looper of & machins 1o which & commercisl spool s
uyod for the under throad, to provest the ssld looper from hooking Into
the old loop, The second part consists of an Improved arrsngement of
devicos for sotuating the loop spreaders and the third part conuists of an
Improved arrangerent of dovices for operating the under thread spool
carrler,

Improved Form CGate,

Goorge Hoaklns, Ullead, Mo.—This tavention conaists of & gate which
slidos by (ts double eod plece slong T-ahaped pleces hinged to the matn
post, and Is retalned thereon by plos passing through perforations of the
oend pleces. A lover, pivoted near the middle part of the gato, ralses the
gato by (te pivoted upright rod near the fore end of the lever, while the
roar end of the anmea lookn 1nto notelies of the gates for the adjusting of
tho supporting piox, The adjostment of the gate for the passage of small
stock aboya the suow or other purposes (s enslly sccomplished,

Improved Pill Machine,

Plerre Canhape, New York elty.—~Tuls invention consists of a couple of
sets of potnted hooks (u a Jolnted stock, which opens and closes the hooks
for griplog aud releasing pilis, In combination with a tsble and a holding
bar, for holding the pills s0 as to be taken by the hooks for dipping them
in the gelatin coating bath; also, & socket clamp for taking the pills
from the hooks after tho firat dipping ; and also a spring clamp for taking
the pills from the socket clamp and dipping them & second time in the
coating bath. A special advantage of this apperatas isthat the pills may
be dipped esch time exactly to the center, 80 that the two coats will meet
a0d joln thereat without overlapping, snd thus make the pills uniform.

Improved Horse Shovolng Harness.

Joha Clarridge, Mount Steritog, Ohto,~This invention consists of s
stroug harness with ropes from the breech band to posts near the bhead of
the horeo; aleo, straps from the breast strap Lo the postat the rear; slio,
atraps for fasteniog the breech and breast straps to the floor, for prevent-
fog the horse from golng forward or backward and reariog or kickiog.
1t also conststa of & strong saddie, having & windlsss on 't for raisiog the
{00t to be shod by a rope, sald windlass being adjustadle aloag the top of
the saddle and capable of turning as required for hitching to the different
fest; and 1t also cons'ats of & strong bar on each side of the saddle, for
the suppor: of an adjustable hook, with straps attached, with sultable
ring and buckle for lifting and holding the feet while belng shiod ; also, for
nolding the guide pulley (which 13 adjustable), over which the rope passes
{from the windlass to the {00t to be lifted.

Improved Gate for Railway Crossings.

Elmer Ridge, Philadelphis, Pa., sssignor to hiumeelf, Amos H. Taylor, and
Isasc C, Shallcross, of same place.—Ihis s an Improved gate for reflroad
crossings, isting of bal d folding gates placed parallel to the
track {nto recesses of the ground, and hung to side standards, combined
with connecting lever rod and lateral crank shaft with lever handle, so as
to be rapidly and essily thrown into position on the approach of & traln
for preventing the passage of vehicles or persons over the track, and In
stantly folded out of the way after the train has passed.

Improved Hot Alr Furnnce.

Edwin H. Camp, Jackson, Mich.—The fire box extends horizontally, and
1s made diamond-shaped {n cross seotion, n little larger obe way than the
other, and arranged with (ta grestest diameoter in Its vertical nxis. Fianges
it tho horizontal axis separate the parts below from the part above. so
that the cold afr, whioh {s first admitted to the Jower part,will all be cansed
to pass through the fire chamber by tabes Luto the upper part of the heat-
Iog chamber. The upper set of the horizontal tubes of the radiator In the
space above the furnace (s supported directly over the top of the furnsce
by twoshort Qaes, discharging the smoke and hot alr from the furnace into
it, The othertubes are suspeaded over the sides of the furnasce by middle
and end flues, Disks are placed on a rod, which extends along the interfor
of the upper horizontal tubo and profects out at the front for a bandle for
working the disks which constitute s damper for controlling the escaping
smoke, hot alr, ete,

Improved Vehicle Spring Brace.

Andrew J. McRay, Alms, Wis.—The rear end of a brace Is connected with
tho rear axle, and Its forward end 1s connected with tho forward bolster. A
rod passes up 1hrough a hole In the reach, through a hole in the brace, and
1ts npper end 18 firmly sconred to the body of the vehlcle. The rod has &
besd formed upon Its lower end to prevent (L from belog drawn up through
tho ronch. By this construotion, the rod and the brace will prevent the
body of the vehicle from belng thrown forward when the wheels enter s
bole, and will also prevent the springs from Jumsing up, so that the springs
will be prevented from belng tojured or brokea by these causes.

Improved Drawling Board, 3

Charles Poore, of Lextogton, 111.—This Is an Improved drawing board, on
which the paper can be placed quickly and hoatly without the use of mucils
age or glne, and without produglog stiif glued edges or ridges, and thereby
an fonccurate working of the T square. The board is provided with
grooves running parallel to and at a sultable distance from tho edgon of the
sawe, The tnnersldes of the grooves are slightly inclined, and the fasten.
Ing strips,of the width of tho grooves, are pressed down over the edgos of
the paper, to bind tuo same 1o the board,

Improved TiHe Maokine.

Tra I, Merwin, Syracose, N. Y. —This invention relates to that class of
maohine in which the pipe s mounted on & vertieal core In u vertioal oave
supported on e baso plate, so that the eoro ean be removed from the molded
Pipe, and the Intter remnoved 1o the mold cane 1o dey, and couslsts of & core
standard or core base for the support of the core, detachably conneoted to
tho Iatter by a bayonet fastening, to allow of tog and al t
Ing them readily ; also, s novel wode of fastentng the core standard (n the
wachine.,

Improved Siok Trap,

Moenry Millor, Johnston, I8, 1., asal to himeelf, George Miller, and
Alfred B, Lrons, snmo place, = The nozzie of the cesspool extends down 20
A8 Lo Afford & constderablo fa)l of water, and discharges 1nto the cup of the
trap. Thonoo the water escapos over the edgo in such manner that small
artioles, falling down the noxslo when the stralner ia ralsed, will not be
oarrled out of the cup and down the plpe. Lugs are cast on the stench
teap, with a bolt cast in for attaching the trap by lugs on (t ta be screwed
Up by the puts, This trap s adapted for the use of revolying scrapers for
olenning (t out, 1f roquired, 1o cane the strainor be sorowed down, the sers
pera bolng fixed on arms under the strainer conneoted to the pivot of &
turning knob at tho top of the strainer, in the oenter,

Improved Paint Compound.

George W, Pond, Brooklyn, N.Y,, assignor to Mary E.Food, same place.~
This Invention ts » patnt which readily drics and bardeos under water
elther salt or fresh, aflectunlly resists tho attack of the feredo ap'ralis,
and In 0onsequently very Yaluablo as s palnt for all marine vessels. It
made from coal tar by combinlog with tho Iatter nitrio actd, resin, and sul
phurie sotd,
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Buginess and Personal.

The Charge for Insertion under (4G Aood s 81 a Line,

Annealer Wanted—To tako clm'(xo of the
furnaces in & malleable tron foundry ; must be able to
¥ive reforence, and state where and how 100g he hias
Doen engaged [n the bustness, Address Joho I, Thomas
& Co., Dayton, Onlo,

To En‘glne Bullders and Boller Makors—
A practioal Pofler Maker desires a looation for a small
shop, or would purchase an Interest In ono alrosdy
ostablished, AddressJ,C,,P.0, Box 2724, 8L, Louts, Mo,

For Solid Wmu%ht-iron Boams, ote,, 800 nd.
vortfsmant. Address Unfon Tron Mills, Piteaburgh, P,
for lithograph, ete.

Engines 2to S H.P, N.Twiss,New Haven,Ct,

For Sale—A lot with building suitable for
o sl manufacturing basiness, In & very healthy, thriv.
ing village, where coal and Inmber are cheap, Enquire
of Nox 804, Canton, Bradford Co., Pa.

No Koys, Key-seats, Set-screws, Bolts, or
Plos usod fast-ulng the Taper-Sleeve Delt-Palloy,
Holds frmly; can't be thrown ont of valance: easlly
moved ; can't injure shatting. One pullay sent on trial
1o any partof the U.S, Address A.B.Cook & Co. Erfe Pas

Wanted—A Good, Cheap Cotton Compress.
Address A, Shortor Caldwell, Rome, Ga.

Steam Air Pump Wanted—A good Second-
Hand Steam Atr Pamp, capable of a pressure of at least
40 pounds, Address J, Baruard, 2)So. 3dst, . Camden,N.J.

C. B. Cotton & Co., Agents for the Sale of
Patents, West Gorbam, Maloe. This firm are roliable,and
possess superior fscllities. Patentees will find 1t for
thelr interest to secure their services.

Clock Movement Stamping Cos., send Price
List to J, F. Rounn, Boston Hignlands, Mass,

I have a small brass (stamped) srticle that
Twan' manufsotwed, 8, K. Seelye, Hadson, Mion.

Button-Hole Worker—Patent for Salo—
Sample worker sent for i5¢. A, W. Webster,Ansonis,Ot,

Bost and Choapest Wind Wheel Wanted,
for ralsing Waterd 1L, Davison & Stlvers, Cranberry,N.J

Belentific Books.—Send stamp for [lustra
ted Caralogue, K. & F, N, Spon, 448 Broome 8t., N.Y,

‘Wanted—Cireulars and Price Lists from
Makers of small Water Motors, sultable for running
Hight machinery. Address Porter Blanchard's Sons

Concord, N, H.

Safo Investment.—For Sale—Big Muddy
Cosl, Tunber, and Fazm Lands, The whole orote Inter-
eat In TUAN Acres of the Big Muddy Smelting Conl Lands,
in Jackson County, Illiools. Veto Sand 6 feet In 80 foet
from surface ; ive improved Farms ,with 36 acres under
fencen: Tunber, vuch as White and Porr Oak, Walnut
Poplar, Ash; being 50 acres. The Timber slone will
pay for the land. The St. Louis and Cairo Raltrosd runs
through sald lands, Lwo miles trotm Murphysboro, the
county seat of Juckson County, (1L, Wil sell the whole
for $15 per acre, and take half or one third Interest,
Address Dobschutz & Abend, Owners of three Mines In
§t. Clair Co., Milnots, Belleville, St. Clalr Co., s

Deane s Patent Steam Pamp—for all pur.
poses=Stelotly first olavs and rellable, S«nd forcirculnr,
W. L. Chase & Co,, 95 & 97 Liberty St , New York,

Models of all kinds made to order. All kinds
of ght metal work, H, B, Morris, [thacs, N. Y,
Tornado Windmill Co.,Elba,Genesee co., N.Y.

Spinning Ri of a Superior Quality—
Whitlosville Spioning King Co., Whitinsville, Muss,
Boud for ssmple and price 1st.

Wanted—The Manufacture of “Specialties”
made wostly of Wood, Sayer & Co.. Meadville, Pa.

The Pickering Governor, Portland, Conn.

Portable Engines 2d hand, th ly over-
hanledat x%ou. Lnll”m Gc:m&?l.f.

The ! Hoadley Cut-off Engine —The
Q‘“‘l’.. . and Most gomlal uun-:o'n in
the Uslted States. Send for circular. W. L. Chase &
Co., % & %7 Liberty St., New York.

Mechanical Expert in Patent Cases, T.D.
Stetson, 33 Morray St., New York.

Gas and Water Pipe, Wrought Iron, Send
for price st to Balley, Farrell & Co., Pittsaburgh, Pa.

Fo?-—(l?n Blast), Portable and Station.
ary. Keystone Portable Forge Co., Phlladelphils, Fa.

Toilers and Engines, d Hand. Egbert
P Watson, £2 01188 8¢, New York.

For Surface Planers, small size, and for
Box Corner Grooving Machines, seud to A. Davis, Low.
oll, Maas,

The “Scientific American” Office, Now York,
is Btted with the Ministare Electric Telegraph, By
touching little buttons on the desks of the mauagers,
siguals are sent 1o persons 1o the varfous departments
of the sstablistment. Chesp sud effective. Splendid
for sbops, ofioes, dwelllogs, Works for any distance,
Price 15, F. C. Deach & Co,, %08 Broadway, New York,
Makers, Send for free llastrated Catalogue.

All Frait-can Tools kerracute,Bridgeton N.J,
cable. W. D. Andrews & Hro., 414 Water $t., New York.

Emery Whosls and Machi A
Jﬁ !Eﬂ!um Stoue Co., l:o-. Mase, for dm.

Lathes, Planers, Drills, Il.l'l‘l'lag and Index
Mactines Geo.S. Lincols & Co., ord, Cosn,
Hydraulic Presses and Jacks, new and sec
oad K. Lyon, ¥ Grand Street, New York,
Dickinson’s Patent Shaped Diamond Carbon
Polnts sud ad) bl ider for w Stoar, dress-
lag bmery Wacels, Grind &c, M N mONLY.
Peck's Patent D Press. For circulnrs,
addiess Milo, Feck & Co., New Haven, Conn
Small Tools snd Gear Whees for Models,
List tree, Goodoow & Wigbuman, 2 Cornmll, Hoston Ms.
The French Files of Limet & Co, are pro.
BOVLOEd superior to all other brands by all wWho use
e, Decided excellonce and moderate cost have made
these g00ds popular. Homer Foot & Co., Sole Agenls
or Americs, W Flact Swreet, Xew York.

Wrecking, P , Drainage, or
m&'unun.?gr ..:3'.','.""3.‘{ ‘3.. adyerilso-
ment, MM"I&’::DI.)MMQ page. 1
Automatic R. R.

Ore, &0, without Trestle Work, No, ueg:’v :u’-'nc?:.‘Y
A F, Havens ts Towns, F)

1elb, 80d Dweilings with Gss. 8§ Dey m:ftt? :l;?-.'r?r:

Beet Philadel Oak Belting and Monitor
Buiehea. G W, » Mauufactarer, 301 & 33 Cherry
SL, ulladelohia, Fa, Beod tor circalar,

Temples & Ollcans, Draper, Hopedale, Mass

Buy Boult's , Moulding,
ulhnllunu. mm m.‘:‘::::
B, 0, Mact'y Co., Battle Croek, Mich., Box &,

Scientific

Amevican,

Engines, Bollers, Pumps, Portable Engines
Machinuts Toole. [ W, Shearman, 4 Cortlandt 8t N.Y.

For best Presses, Dies and Fruit Can Tools,
Oliss & Willams, cor, of Plymouth & Jay, Brookiya,N.Y,

Prico only three dolisrs—The Tom Thumb
Blectric Telegraph, A compact working Telegraph ap
paratus, for sendlog mossages, making magnots, the
sleotrio Hght, RIYINE Alarmon, and vArtous other purposes,
Cap Do put In oporation by sny lad, Includes battery,
Koy and wires, Noatly packed and sent 1o sll parta of
the world on receipt of price, ¥. O, Beach & Co,, M3
Bronaway, Now York,

Rua's “ Little Giant” Injectors, Cheapost

and Dot Hotler Foedor [n the market, \V. L. Uhwao &
O, 00, %, 07 Liborty Mtreet, New York,

H. B. will find a recipo for modeling wax
on p. 5, vol. 2.—A, J. L, can removo stalus of ink and
frult by the recipes on p. 171, vol, 30, —C, A, B, will and
that the construction of paper boats is fully described
on p. 165, vol, 2. —J. D, G, will find detalls of the man-
ufacture of tin plates on p, 577, vol. 20.<E, L. will And
directlons for caunlog green corn on p. 107, vol, 0~
W.R. H. will find a description of an mollan harp on p,
320, yol, .~1. 1. N, will ind directions for making pa-
per fre and waterproof on p. 129, vol. 28.—F. A. M, can
Japan amall tin articlea by the process described on p.
182, vol, 3.—J. E, can Joiupleces of rubber by usiag the
coment described on p. 203, vol, 3. —B. W, B. can keep
elder aweot by following the directions on p. 10, vol. 24,
~F. C, R.can enamel leatherby the process glvenon p.
122, vol, 21, ~P, O, F, and W. R. T. do notsend thelr
addrosses.

0, P. B, asks: What mode of procedure is
necessary Lo provent paint from bllstering and crack:
fng? 1 havo three doors, all facing the east, which
bliater oxcoodingly, from the size of a pea to that of a
Mexican half dollar, ' Ihave had them patated twico in
the last year, oach time with the same results, blister-
ing, scallng, and cracking. They are plneof the best
quality, Would bolling the ofl have any effect? Or
would hot oll, first applied, help the case? Iathe nae
of shellac any sdvantsge? A. The cause of the bils
tering s moat probably & too rapld execution of the
work. After the first coat of paint is put oo, time
should be allowed for It to shrink Into the wood apnd
get hard upon the surfece before the next coat s ape
plied ; and the same for each coat, when there are more
than two. Use spirits of turpentine to thin the paint,
and not benzine,

F.A. H.says: 1, You deny that a solid
body,projected vertically, returns to the earth with the
same force as was used lo projecting, by resson of the
ént of atm: ¢, whereas the atmosphere Las
fust as much resistance one way as the other. A, If
you have any idea that our statement was ingorrect,
you can easlly settle the matter by an experiment, Get
o friend to throw & ball into theé air, as far as he can,
and you catoh 1t as It returns. Then stand off two or
threo foot from him, and ask him to threw thoeball to
you, with all bis force, and agatn cateh 1t; yon will thus
be ablo to dotermine whether the force at starting nod
roturniog srethe same, We donot think that we have
given uoy role for the horse power of steam bhollers,
If you have any lnformation om the subject that you
would like to impart, we ahall be glad to hear from
you.

W. E. D, says: I am building & conveyer
to convey feod and grato and wish Lo turs an angle with
o universal Joint. The angle I8 of 110°: can the con-
veyor be made to work ? A. It would be better Lo make
the conveyor in two parts,

J.J.T.asks: Which will disch the
most water,two §inch pipes or onel2inch pipe? A

All other things belng equal, the discharges of water
from plpes are as the areas of thelr cross sectiona, A 12
fnch plpe bas an area of 1130574, and & & 1och pipe, of
2T, Therefore a 12 lach pipe bas double the capacity
of two 6 inch pipes,

J. E. asks: What will restore the color to
s blsck coat which has been stained by perapiration?
A. Try ammonia,

L. E. A. says: In your issue of July 20,
waxisr ded forsoftentng violin tones, 1n what
part of the bridge should the wax be placed, sud what
waxistho besttouse? A, Use s bard white wax, and
place it on the edge of the bridge where the atrings are
siratned.

B.M. & Co. say: In casting an iron roller
around o cast steel mandrel, the cast fron always bub-
bles up and forwms, aiter coollug, a houeycomo, We
have tried borax, and warmed the mandrel; but we
hadno better result. What will prevent It? A, Dry
the wolds and cast the rollers upright, suspeadiog the
steelaliatt If necessary, and cast the roller rather long
ar than s necewary,. By this means your cestiog will
be sound : and catting off tae top end of the roller, to
bring 1 (o 1ts proper length, will take away the fow alr
Doles that are lable to remaln thero,

J.A. B asks: A freemasons' lodge has a
ball in o brlek bullding, wsing the second atory. The
lower slory 1s used for store and dwelliog; and (n bulld-
tog, the usual wethod of desfening was used, uamely, &
foor midway tn the Jolsts, and then an Ihch or so of
plaster, and tuen the 8007 lald down us usual, But this
falls 10 deaden the sound, In fact It seoms 10 make It
wore hollow soundiog, sud the nolse comes below oo
woch, Our propositioais to lay stirips one Inch thick
O ke fopr, ey | foot apart, and then Al thateven
Wilh mortar, sud lay anotber floor tght on that; will
you plesse Inform us about 117 Would several thiok.
nesses of sheathing paper, tacked down under the car-
put, help 187 A, The deafening was probably put la
with & loamy mortar, which 18 to0 often (he case, and
Das sloco shrank (rom the wood sadcrscked, and per:
haps turned 1o dust,  If It were possible Lo \ake up
Ano Nuor and put in A froab layer ot good Mme morier,
It would help it, If not, two thloknessen of bulldiog
paper lald nuder the carpet would fmprove 1L,

R.M, says: 1. I have & boiler about 16
foohes 10 lougih sud 8 o diamoter. What would be
the beat slae tor & oylinder for sucha boller? A, You

ould use s cylinder of | jpch diameter and 2 luches
sroke. & What gould | best make it of 7 A, Either of
fron, brass, or white moetal. 8 Woat should be the
POWEr L0 the pressure per aquare loch? AL 16 will
equal the presaiire on platons tn pounds, muliipiied by
spa0e passed uver in feot per minote, auddivided by
",

What power s required to run an ordiuary sewiog
machise? A, About one \uirsteth of ahorse power, on

Al RYOIRge,

W.B. P, sayn: | have hit upon s crank
which gives two strokes of the pitman to onerevoln
ton of the orank shaft, | made s model and showes
1o sevarsl macsinisty, snd they all eald that they hae
pever seen of heard of snything ke it. Do yono koow
If such an Invention was ever made? A. A device for
the parpose s quite old,

M. & H, nnk : Will loather last longer than
rubber, If gontinually under sweot wiater, snd bent for
ward and back under & lttle atraln? How long will
onoh Inat ¥ In theroany othor Nexible stuff more dura
blo for thosamo purpose ¥ A, Rabber will genorally be
the more durable of tho two. We oannot suswer your
other questions without konowlug more detalls,

A, B, nnken: Having to renew the firebox to
my hot &lr ongine, having a oast fron bottom with
Mange on tho saame and sldes of heavy shoot fron, I Ano
1 impoasible to draw the ahiget fron to the bottom tight,
although the rivets are only & tnoh apart, Can you tel)
we of acoment that willelose them and withstand the
heat, the hottom belug often of & white heat? The
loaks sro small, I have tried pulverized frebrick 2
parts, with § part plaster of Parls, also Htharge and gly-
cerin. The former Is the best, but fakes under the In-
tenso ieat, A, A well made rust Jolut mey answer,

R.G.T. sayn: I have a spindle of three
inches diameter, and I want to bore s ring out, driving
At What sddittonsl allowance am I to make to get
that rlng to go on, and what Is the specified rule to take
In practieal work of that king? A. Set your outside
callipars to just perceptibly touch the shaft, and your
Toside callipers on a pointed wire gage to barely touch
the poluts of the callipers, and to barely touch the hole
fothecollar, Why do you not try the spindle 1o the
Oollar while the Iatter Is in the Isthe? If the collar s
to be s permanent Axture, why not warm It and then
shrink iton? There v no role ax Lo the allowance on
onliipers for a driving fit; 1L I8 100 fine an opers.
Hon to allow of any practical rule. An expert work:
man onn rely upon his judgment; others try and re-try
tho nt,

B, H. 8. says: I am running an engine of
the followlog d fons: 20x26 Inches oylluder, 195
revolutions per minute, 100 horse power, 7% loch crank
ahatt, and 11,000 1bs. fly wheel of 12 feet diameter,
Therais an opening 1o ateam pipe from steam dome to
cogine of 3 inches diameter, and esst lron steam plipe
18 foet fo all, with Belbows, Lbave Sbollers,24 feetlong
and 43 tnohes diameter,with two 16 ineh flues la each. A
steam drom runs across the 3 bollers at 34 the distance
from the back end of bollers, The dimensions of steam
dram are 19 inches dlamet, r, 14 foet length, and there
Are three 4 Inch openlogs In connection, At certaln
times, Just aftor firing up, we have a severe rushing and
hisslog sound just an if steam were paseing very rapidly
from one boller to the other; this Iasts for Jor § sec-
ondsand Ia then followed by s heavy thumping and
rumbliog nolse and & quick sudden Jarring of the boil.
ers. All of thia probably lasta for 6 seconds, and at low
stages of watorand high pressures of steam: and the
neodlo on the steam gago shakes and trembles, and the
waterleaves elther tho middle botler or one of the side
botlers. Canyountell me what {s thotrouble? 1think
the openlogs fo the mud drom connections are 100
Inrge, and tho water passes from one boller to the
other from uneven firfog, A. The trouble toems to be
eauned by excesn of pressure en one boller, due to un.
aven firlog, Wohave frequently potated out, on form.
eroccadlons, the trouble and danger likely to result
fromthis arrangement of feed pipe. Eschboller shonld
be fixed a0 that {t can be supplied with water fnde.
peadently of allthe rest, and so that water cannot be
forced from one boiler Into the other,

G.& W.say: Sixty days since we put up a
boller of 4 Inches dismeterand 30 feet long, with nine
¢ Inch return flues, to run a 12 x 30 englue twenty feet
distant, and connected tacreto by a steam pipe of 23
inches diameter, with s furaace 13 Inches deep and
bridge wall carried within four inches of boller and ctir-
cular In shape, with side walls 3 ioches from boil-
er. Theslde walls are carried up to make fire lialogs
bigh,and there s & combustion chamber, st rear of
bridge wall, 1§ taches deep, divided by two walls equal
dis apart, and 4 ap Mke the bridge wall; but
1t fired hard and ate up too moch fuel. We changed it
several times with 8o Improvemsent, and now bave the
bridge wall 5 feet 2 tuches below the boller. Wetook
down the division walls of combustion chamber and
Alled It up to within from 9 to 12 Inches of boller;out it
ls not as good s at first, fO¢lng muoch barder and not
keoplog steam soesslly, Wo use shavings fromyellow
Ploe for fuel, We somatimes run thre= planers, besides
aoarpenter’s shop, We require 100 Ibs, steam to run
sverything well, but cannot Keep 1t up now by any kind
of firfng. Oar cbl y 1a 3 foches di ter and 40
feet high, Wa aball awalt your advice before changing
sgain, A, Itmay be that your farnace !s not large
ohough, that your grate bars are of the wrong kind or
tmproperly set, that there s & large Jeak of steam lo the
eugine\bat the bofler 1anot large enough for the work,*
ele, Matters of this kind are beat settled bya good
gineer,after an loapection, >

J. D. asks: 1, Of what horse power should
b sngios be 1o run a boat 35 feet loag and & fect wide,
bullt with » flat bottom (like the Toats on the Misals.
#ippt river) with & depth of 18 Inches, with s 12 Ineh
guardon esch alde? A. From@to® 2. What amount
of tunasge coald such aboatcarry? A. From3to 4, In
cluding the weight of the boat. 3 Would a propeller
or stern wheel be the most efficient? A. Stern woeel,
probably. 4. Waich would bo the cheapest > A There
would not be much differeuce tu cost between the two.

A M, 8 asks: What will be the pressure
o0 11 square feet when the wind dlows agalnst it at the
rate of ® wmiles per hour, 2 miles per hour, snd 10
miles per bour ?

A. Yeloeity of wind, 1n Frenm agalust a per-
m’llv. perhour, pﬂ‘clﬂu ume‘..’:‘u
. ”5&“" vot.
o 1
0..... i

T Would tho prossure bo the same If tho alr was stil),
ANd the plane moved wgalost 16 at the same rate? A,
You,

1o What (s the gost of aluminom? A, About the same
A8 that of allver, 2, Can It bo procured in this couns
ty? A Ys,

N, B, 8, asks: Where was the first railroad
on which the frat locomotive esgine was used, for con:
voylug passougers or frelght, in this country? What
wan the date thereof A, The late Josoph Harelson,
Jr., Atates that the Aret locomotive run 1n America was
the * Lion," bullt at Stourbridge, Esgland, and used on
the Dolaware and [udson rallway fn 159,

A & W, B, C asks: Howecan we soften
Broken olreular saw, 80 LAt Wo ORMG eaxtly cut it up to
use the stoo) for other purposes? A. Make tho steel

rol hot, and leave 1o atiesp of dry sawdust (1 cold,

alrig? A Siogle sl with boom and
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(. D. asks : Suppose s man were stationed
st avery degres, or only fou utes of time spert
around the globe, and & man sbhould start fiom New
York, ssy at noon ou Mondsy sod keep pace with the
van, which station would firet taform him Ihat It was
Tuesdsy noou? A. At 100° from the meridiad from
which time te reckoned. Al vessels keeping Greenwich
time change the date one day elther backward or for-
ward sczording ss they sre moving esst or west,Is
pasticg the place where the Jongitade 1o 150%,

At what place opposite the sun oo the esrth should
ab observation be taken to be 1 & stralght line through
the ceuter of the sun nod the earth at the motment of
peritelion, u order to establish & polnt fn the heavens
at the moment the earth Is nearest the sun? A, The time
of the earth’s perihelion passsge [y given in astronomi’
ca) almanace (o Greenwich tims, and an observer who
wialies to be on thellna between the centers of the sun
and of the earchat that time mast place himaelf on the
morldian of longitude there Indicated,

M. H. R. says: I have a lugo brick build-
tag, bullt of common brick, which am new having
paloted and penclled. Would you sdvise me to mix
any Hquid glass with the lasz coat of flat briek red, or
to put on & coat of llquid glass, after the palnting sad
penetiiog s done? If the liquid or soluble glass makas
« permanent covering, [ thiok It woald be s valuable

sddition to put on & Iast cost of It, as otherwiie Inoa
fow years the oll dries (n and the red will rub off noless
A coating of oflisappiled. Perhaps It m gt be well to
walt ayesror two before applying the glsss. A, We do
pot think the use of soluble glass would improve the

patot it i used montly forlnnide work. If your tulld-
Ing 1a a new one, It woald be better to let it stand as
long as pomible without palpting, to enable the walls to
ary.

P. D,~The problem of & boring bar being
outof true, boring & true or oval bore Iscapable of
threo explanations: If by “being out of true with the
[athe shoars' (s meant that the baris oat of tras as If
In consequence of being bant o fts leugtn, (¢ will bore
a trao hole, providing,asstated, that the carrisge feeds
ap to the cutter. If the term *out of true with the
1atho whears "' meana that a line d awn between the cen-
ters of thelathe will not be parallel, both borizontally
and perpandicularly, witn the shears of the lathe, still
the bore will be true If the boring bar rans true sod the
cutter hoad fecds nlong the bar; If, however, In this iat-
ter case, the eylinder feeds to tha cat, the nore of the
oylinder will be oval. Borlag bars with immovable
neads are not, however, underany circamitances good
Lo0ls Lo use, bacause thelr leagth muost aecessarily be
twicethat of the leagth of thecylindar; henes theyare
not so rigld, and are therefore more lable to jar and
spriog than bars havisg travellog heads, which need be
oalylong enough to allow the head to pass through the
cylinder.

E. L. E.and others: A child is in the sec-
ond year of his age when he has completed the frat,
and so on. 50 thatamanis Inthe twenty-sixis year of
hils ago when he liss completed twenty-five years, tke
twenty-slxth yesr commenciog on the twenty-fifth an-
niversary of his birthday.

W. P. G. asks: Where can I get a copy of
the American Astronomical Ephemeris?  A. Attoe By-
drographlec ofice, Washington, D. C,

J. H. G. naks: What objections are there
to the use of raw gas tar with clean bar sand, thrown
on as applied, for a conting oa an Eaglisl roofiag felt?
Wonldsach acoating last, say,two or three yrars / Gas
tar ls s0ld bere for eleven conts per gallon, Wil it last
loog exough to payfortaeputting iton? A, Gastarls
used as apaint or varalsk of wooden fences, and all
wood exposed to the weather, and Is foand to be beae-
Sclal as & preservative; especially is (¢ used to advan-
tage on the bottom of fence posts la the grousd, to
prevent decay. [t will 30 doadi preserve the feit, sad
we d0 DOt kBOW of any objection to Its use. Bul they
charge you too mueh for It; two ceats per pallon Is
enough.

G. W. S, asks: Is there any device forta-
kiag steam oat of a boller by & tube andcoaveylzg It
underthe grates of ihe Sreplace, to Keep the Sre down
when the engine Iastopped? A. We do not kaow of
saythiog of the kind.

C.asks: How can I blue gun work? A.
Haviog a quantity of charcoal sabes ot a5 (ron plate or
{0 a box. place over the fire and heat slowly., Patthe
articles to be blued In the sahes; and s they hest up,
take out occssionally to observe the color, When the
color Iy & blue, do Dot take theam out, but leave them
aatil they have dbscome white ageln, when theyshould
bo taken out and sllowed to cool, By returniug the ar-
ticles sod re-heatiug, you will have the second blue;
the firet will rub off easily, but the second will wear &
long time,

H. D. A, asks: What isthe correct weight
of cast tron balls of 3§ tnches diameter, made of hard
tron, buch as Is used for car wheels * A Average welight,
abous 21 tbe,

Z. asks: How many Ibs. of steam of
140* Fabh. can one Ib, of tee condense, leaving Its water
Aepositat 1 2 A, Adout (Fi52 in,If there W 0o 10ss by
readiation and conduction. A ltne in our Basisess and
Personal eol will doabil d .o e
your other questions,

H H. H. asks: 1. Can an ne be made
to cutoff at any desired polnt with & cat off valve work-
ing on top of aa ordinary sitde valve, by leagthening or
shortening the cutoff valve rod? A. Yes. 3. If so,
what ts tae relstive positfon of eccentric? A, The
cut-off ecoeatrio should Be sct 30 that the cut-0f valve
has motlon cotncident with that of the pistoa.

W. C.nsks: Will you please tell mo the
usual proportion betw en the high and low pressure
cylinders tn & compound englne? A The low pressure
cylinderis made (rom 25 10 4 Ltmes a8 large as Lhe high
pressure,

Talt dimounlt to determine the horso powor of 4 logo-
motive? A, [twould be neceasary 10 attach & dynamo-
woter Lo the lovomotiye, or Lo tako ludioator dlagrams
from the eylinders,

Is the Science Necord printed every year, and can I
got back numbers? A, Yes,

J. B, payn: L havo seen it stated that, for
acourateshooting, & muzals loader baats a bregen loads
er, Ln this the case? A A good bresol donding ridle fa

botter than & mussle loader,
C M A saysi L, Ina lat \ :
paper you um! . conun-lu:v::mmwtg‘ Im‘

wall oAt #lxteon feet long, to mmnmm.

stxorseven feol beam, aud cat

Would you bave the bost oiinker balls
AOxalksenmod, 0. How far from ‘08 bowa s
widest place b2 A, Frow 854 to 10600k,
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Iho ulnl on u
' hor sooentrios

h l.olld not get
at full strok

up o 10% Inehes and
on the forward center, giving
t. On 1ho back centorabie was
A% wan with tho reverse lever
(WIth the engloe 0ol The valves
atalde Iap and X Inatde 1ap.  Whon she went
wan AquAre Al full stroke. 1 told the foreman
bad divided that i Ineh blind, and
Nineh on each end.  Was §right, and
AL18 Lhe reason we oan et her square only Al vao
Bot ' Would the lnk 1tftars afieot (L any ¥ They are
wery short. A, It tagenerally (mpossible 1o gel equal
aetion of the valve st each and, on soconnt of the an:
of the connocting rod, ete. A valve which I»

HEht when 0old Is frequently very mach outof adjust:
Went when steam s turned on. A trial with the (ndle
eALOr I the surest test, and In genersl the only one

ABAL 0AD bo relied Upon 10 ERAUTD ACCUTRECY,

IW.-g.h to W, H M L, as to

HOood butter tn warm wealh.
ort ‘tudllluuml 10 between 30 and @ Fab.,
tmmedintely after coming trom the cow, the croam will
rise in fourhours, If the tempersture s kept at M*
without vartation or agitation, all the oresin will come
10 the surface In ono honr. One of tho secrets of ma.
King good butter 1s 16 remove the cream before 1aotie
seld commences Lo form. Ilence the reason why farmers
who have milkho uses situnted over cool springs Invarl-
ably make the best butter, A few years ago
secossitated my rematuing In the South for ab:
yoars;and feeling the want of good, fresh butter, [ ar-
ranged & Block U worm 1o & wash tubd, with funnel in
upper part, the Jower end protrading \brough the side
of the tub nearthe dottom, 1 Alled the tub with Jeo
witer, and &s the milk oamo (o palls from the cows,
poured tho milk through the worm, regulating the flow
abd temperatare by pouring It In. 1 conld run It off at
1%, and kept (L w0 for one hour by setting the pan in ice
Waler, when the croam was removed and churned, ma.
King the “Simon Pare.” * Orange county ™ miik wil)
keap one day longer without souring by the same pro-
oo,

W Hy Wi : In your issue of Jul
F.E T.says: M Arived In salt water on the nlu
orn coAst are very soon destroyed by worms, They
might bo protected by metal aheathing, but that Is too
expenaive, Isthere any mothod known, both cheap
and eftective, of ssouring wood agalust the atiacks of
those worms?" Yeu add: * Weashallbe giad to recelve
replies to theadove for publication:™ Thorough coat-
tag with amorpbous black lead paint will effectusily
deter the worms ; they will no more stiack the carbon
of that palnt than they would charcoal; only by an
abrasion which sahall lay bare the wood, 18 there avy
danger from the worm. The paint should be carefully
made, wholly with raw linsced ofl. Let cach coat be
well worked on, and perfectly dry before asucceeding
coat be poton; polish each coat gently with sand paper,
Thtee or four costs of good palnt, properly put om,
will prevent soy attsck by the worms. This palnt de-
comes exceedingly hard, asd sdheres with singular
tenacity.

B. says, repl to the query of H. D. M.:
“How u{. lmaﬂ:golm h:'rrdl"y fitting them 1o
bold clder?” Steam the barrels by means of & pipe
from & boller introduced st the bung bole until all the
glueand dirt comes away, then wash once or twice with
scalding vicegar. The outalde 1s of course Lo be clesned
with » brush and soap and water. Petroleumn barrels
cleansed in this masnerand with wooden hoops and the
wsual plastered ends, are extensively used in Europe for
shipping the fnest salad olls which come Lo our tables.

C. B.L.says, in re & to J. A.J., who asked
how to kill house files : FlIl & tamnbler lbou half full of
S0ApY water; cut a plece of pasteboard somewbat larger
than the top of the glassa; cut s bole Iz the middle
about the size of s cent: then smear one side of the

board with mols or other sweet stufl, and turn
n-mmmmuummcmm
the water. Becarefulnot to get a3y of the mok

S‘mhftc

tontabllity of !nmuom lulgnmnnll. alo.,
will not bo published hero,  All wuch ques
tions, whan inftials only are given, are thrown
Into the waste basket, as it would fill half of
our paper to print them all; but we genorlly
take pleasure in answering briefly by all,
if the writer's address is given,

Hundrods of enquirios sualogous to the
following are sent: “ Ploass to inform me
‘wheroe I can buy sheet load, and the price?
Whare can [ purchase a good brick machine
Whose steam engine and boiler would you
recommend T Which chiurn is conaldored the
Dbost T Who makes the best mucllage ¥ Where
onn | buy the best stylo of windmilla® Al
such personal enguirios are printod.an will be
observed, in the column of * Basinoss and
Personal,” which Is specially sot apart for
that purpose,subject to the charge meniloned
at the hoad of that column, Almost any desired
information can in this way be expeditiously
obtained,

[OFFICIAL.]

Index of Inventions
TOR WHION
Letters Patent of the United States

WERE GHANTED IN THE WEEK ENDINOG
July 21, 1874,
AND BACH BEARING THAT DATR,
Those marked (r) xre refssusd patenta, )

Alloy to resemble xilver, M. L. Campbel) B L AR LYY
Amalgamator, ore, Kirk & Ayers.. SAamn
Baking mold, G. Wiogate..... vos
Bale tle, cotton, W, Cooper..
Bell, oa’l, 8. G. Levey.......
Bell, door, W, H. Nichols,
Pelt streteher, G, E, Burt,
Beits, Ineing, G. K. Burt,.....
Blower, rotary pressure, W, mm oa
Boller and alr farasce, steam, A, B, Wilson,
Boller covering, Irons & Clayton....

Boller, wash, §. Whltoum ........
Boox rack, self-adjusting, [. Walker,
Boot and shoe, J. L. Joyee......
Boot snd shoe heel H. H, Bigelow...,
Boot heels, making, McKay & Fatrfield. ..
Boot heels, compressiog, H. H, Bigelow
Boot and shoe last, ¥, §, Preatice.......
Boot tacking machine, Thompron & Bergh.
Boot blackiog machiae, B, Palmer........
Bottle stopper, F. Schllek........
Box,C. F. E. Blood ..

Broom, sacking, C, H. Toll
Brush, R. Ashworth.......
Bullets, grooving, H, Borchardt....
Bung hole lock, Faubel & Koorr...
Batton fastener, G. L. Rodinson.

Batton festeatog, D. Heaton....... .

Can for oll, ete., A. C, Stoessiger..... .15
Can for shipplug ofls, ete., Moore & Hickey ....... 153,33
Can, ofl, Clayton & DobLING. ....ooviininnnns . 1357
Can oponer, A. V.M. Sprague.........

Car axle box. L. A. Perrot.......
Car axie, rallway, H, H. Rhodes .
Car brake, §.C. Taft.........
Car coupling, F. A.Gtmur

%i'&%gg’a

o5 the outside of the pasteboard;: and put it in the
place frequented by theflies. Intrylog to get the mo-
Iasses, they will tumble off and be drowned, You will
#005 have & tumbler fall of fles.

B.Casks: How can I melt steel scraps in »
crucible, and have it retals the pature of steel? My
experimentsa thus far, when the stecl wasamelted snd
poured 1510 & sand mold, bave produced castings of &
very poor kind of rotien white iron.—J. E, saks: How
15 the poosphores Ught (which the Navy Department
Bave adopted) made 7D, C, G. sake: Why Is 1t that
some of the bumsan tecth (most frequently the cuspids)
Barve corrugstions or rings around them, stmilar Lo cor-
ragations sround the horos of esttle?—C, B, F. saka:
Wil sotne one give me fall tstrections for makiog &
racisg boat >

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
acknowledges. with much pleasure, the re-
eeipt of original papers and contributions
«pon the following sabjects :

On Feathered Arrow Heads. By C. J. H,

On a Mechanics” Political Organization,
By V.T.

On Davies’ “ Arithmetic” By L. H. 8.

On ao Improved Furuace. By B, T.B,

On s Mosquito Net. By L. E.

On Lightuing Rods. By B. W.

On lee Mackines, By J. W. H.

On Aerial Navigation. By Dand by JH.D,
Also enquiries and answers from the follow.

ing:

AOL~CM~G. W R~HILF ~F. &E ~W.ILT,

~J. 1.8,

HINTS TO CORRESPONDENTS,
Correspondents whose inquiries fail to ap
wdmlﬂd repest them. If not then pulr
lished, they may conclude that, for good res-
sons, the Editor declines them, The address
of the writer should always be given,
Enquiries relating 1o patents, or 1o the ps-

Carcouplios. 5. R &Z. M. mM ~ e 153060
Csr coupling,. G. W. Putoam............ . 1837
1 C. Sck 153,203

Ouar eotpllu. E. P. Terrell......... 155,398
Car coupling, Wilkinson et al.... . 153,200
Car, street, W. J,. Wilson.... ........ a2
. 1533

Cars, apparatus for moviog, E, Hedge.
Carding machine doffer, H. Holeroft .,
Carriage runoing goar, Herrinton & [rish
Carriage shaft and pole, 0. F_ Vao Marter,

Carrtage wheel, T. Weaver......ovcirinnnnins

Cartridge shells, loading, L. A. Beardales, . A0
Cellulold molding, K. F. Heot,.... . 138,096
Cereoals for food, L. 5. Culchester. « 15330
Chalr fan, rockiog, E. C. Hall...,. o IR
Chalr, folelng, E. A, Gould...... « 15
Chalr, spring rocking, 5. Fallon. cc.covvierniis v ee 158306

Chtidrea from falling, preveating, J. lo-lnbcm 150,306
Chocolate, ete, muﬂl:. Evats & Dyson,...... 153,08
Churs, J. B, F. Dowell...

Churn, B. Murphy.......ccovneeennns .« 15365
Cigar machine, W. J. I'mvoﬂh « 150,39
Clsmp, floor, J. Carlile........ . 100

Clamp, Jolner's, C. . Van Wuonn
Clamp, stagieg, C. E. Richards .
Clothes wringer, I, Smith. ...
Clotels, E. W, Kelly........
Cock, Jock stop, J. Douglass
Colams, wroaght tron, O, . Kellogg.
Cord, ete., makiong, W. H. Defroes
Corset steels, eteo., covering, K. Geary, Jr,..
Cotton, openlng and cleanlog, J, B, Wendel
Cotton seed buller, P, J. Martin
Crib, ehild's, J. W, Forsyth,
Cultivstor, P, P, HIl
Caltivator, Yan Stckle & Mc om\u.
Dental engine, N, Stow
sty plckle, W, M, Kirchner, .,
Door spriog, C. 5, Van Wagoner
Draft producing spparates, G, Wingate
Dredgiog bucket, T. Symonds
Dredging spparstus, hand, B K. Osgood ..., ...,
Drills, sharpening twist, C, Van Haagen ..., 159401
Edge plane, I', Bauer . 18
Elevator, hay, A. J. Nellla sseanes 190,990
Elevators, safety stop for, Beavias b W-h ....... 1520
Essmeled metal srticies, G, A, Murroughs (r),,.. s
Kogise, compound, W. Baxter, Jr 139,20
Eogine, rotary, L, W.McKanney . 15108
Ersser, E, Welssenborn « 18000
Evaporstiog digh, gradusted, W. G, Dinwiddie.., 150,19

153,03
153 3%
mamn

Fare box lamp vestilator, J. B, Bawson,.......,, 1505
Pote, tresting, F. J, Kralfbo oo e 150050
Yeunce, wire, T, I, Speskmal. ...ooveie vee 150,900
FIth wheel for veticles, W, Flsher, ., o 150800
Fire extinguisher, 8. 8. LIpPISoott. . ooiiiiiii,, 100005

gmmmu.

rlul. nl-n!n.,.lnnmnb I'I-n ...... Yrukenivie cres 180300 | BLove, hea CLLLLLLLL T L 508
Fiuting and smoothing tron, B, r AL John, .o 16000 Mo".'um;‘:r.}-l‘:':l...lwl'.’:::l '. ; ...-...l
Frolt Jare, forming necks of, T, Hipwell,, vons JMLAW L Table, trontng, 0. . Patae. ..
Farnnoe, hot air, J. Fridioy, Jr.. « WL Tap, sorew, J, Cook
Yurnaces, condensing fomes rmm, Kln 0 Anﬂ 150,000 | Talegraph spparatus,
Fuses, sately blaning, G. C. J. Saelder « LN Tomperstare, nnu'lln. 0. Nsumann
Game board, J, Butt. . oo 1ELT | Tiraaning, dust ostah lor..ﬁ 7. Dader.,
Oas laking, W \n.nn ,,,,,,,,, ANLIM | Toy, J. AL Oranonil,..... srreseenres
Gas motor ongtne, 4. W, Datmler, o 1N | Toy whintle, J. Ohaskel .., 0000,
Gas partfier, 0. R, Smedborg.. ..o,
Gan matort, olosing, J. &, Smodberg
ate, wutomatie, K, K. Ohesnay ...,
Gate, farm, Molltor & Renkert .,
Goar putting machine. J. A, Peor. .. .oovrvninivenns
Generator, earbonte seld, O, Zwietaseh (1),
Olue dryer, J. Darbanson. .. ..ooviviiinie
Gratn cleaner and seourer, O, Caster, .,
Urain clesher snd seoursr, W. W, Tugratiam, .
Gewin seales, ©, J. Patne
Grapnel, J. 0, Towelll..
andenl, Broomn & Wn(nd.
Harrow, B, Norgess, oo
Marrow, A, b, Sples. ..

Valve and onmn-. m-. J. ’olq
i Valve, ehock, (0, . Orane (1) .

1B | Valve, steam reguistor, G. l.-l
L, 1m0 | Vehicle hub, Polrier & Guimont..
Vohlcle spring ranch, K. Grimshaw. ..,
. Asa, i | Vehiele spring reoofl srrestor, J. P, Laltzall, .., 153,58
L 1 | Vehlote whoel, O, T, BI6APOT. . covvrecsiiiisrrerssrns ll..l
Vnaonn.nuuln.u Munn...

Haryester, A, Jamison,,, LR anaulnln. au. rubber, H. M, n... ()iviees 590
Hatehet, I 0 Moredson ..., Lo 180,000 | Wonon running gear, J. BySO...oiiiirierneres 100
ate, din for shaptoe, 1. Deunis ... i 19000 | Washing machine, b O, Mitehall, 153,90
Hoel Ults, wlo., compressing, J. Killson. . 1y | Waahing machias, O, C, fgow..... (L
ool piate, sdjustable, B, W, Danforth, , 1 | Watoh csse bow, J. C, Dusber Wi
Mommer, J. 0L DA Fiariasaed . 1,00 | Water closet, J, Jones.... 19,197
Ninge for safe dours, P. V. King. 100 048 | Water flter, 11, T, Vaders . 189 408
Herse dotaoher, A, Barker.. ... L anng | Water whool, J, J. Dodson, 189,948
Horse power, J. 8, Schofield, ,, Lt | Wator wheel, W, ). Gronn......... . g
Mydranullo cansl 1ft, B, Clark.,, 18,100 Whoolbarrow, B, Ingham . ........... we 100
Lo house for meat, ste., O. T. Conkiln 150,040 | Winding fabrios, maohine for, G. R. Babbits,.. 154312
Tatoator, O, 1, DUBRATE couveiernns L 1100 | Windmill, 8, B, Ament......oereeecnvesenssnenes 14188
Iakiug spparstos, O, D, Morse, a1y | Windmill, Jelloy & Parvia . 191,50
tron, burning, C. . Benolt,, 150,000 | Windmill, B ¥, Rockwoll......... -
Troning board, R, Colltos, L 18agg | Window bitnd, Van Horo & Douglas, 150008
Jaok, 11fting and earrylog. W. 5. Godtrey........ 15.m1 | Window oilads, making, L. Duenaisch, 1131
Lampblaok, makiog. J. i, Dottenberg, ... 15920 | Window stinde, N, Meranton T
Land markor, 8. PRIIDE. covvvieiinnnn 19,m9 Wind wheol, G, Oandes......ovveennns ceneenss 189297
Latow, knob, D, Wolf......... 1oo.go1 | Wirecolling mushines, J. (. Smith,..., 150,897, 151,59

Lateh, reversible, L. Weston,
Lathe, I, Dekford,
Lock, W, laldwin
Look, H, Wian...
Lock, seal, 8, Wright

APPLICATIONS FOR EXTENSIONS,
Applications hays baes dulyfiled sndare now pending
for tho extenston of the following Letters Patent, Hear-

I.ocomouucmmny.o W Waltt, oeecsreseons .'. 109,407
Locomotive wheels, ralsing, J. M. Farrington, .. 150,168
Looking glass and photo, L N, Shatto.....ooueni.. 100,90

W40 ~Rusues Can frmxo.~T.F, Allen, Oect, 7,
081, ~Crorims Squenser.~F. Arnold. Oet, 7,
WA, ~OanWures —0. 8. Boaworth. Oet, 7.
WAT~Can 8ratT axp Covon~E, Burke, Oct. 7,

EXTENSIONS GRANTED,

Maudrel, expanding, H. P. King ...,

Measure, adjustable liguid, J. P. Leltzell,. « 150350 | 29298, —~Mowino MAoMine.—A. B. Allen,
Meter, Mauld, F. A MOrleY. o 1828 | 39229 —Sonoor Grons,—J. B, Agonew,

Mil), efder, Whitelay «f al, (1), 590 | 29,29, —Frue Currineg MacmiNe—E, Bernot,
MII, otder, M. L, Whitman (..., 591 | 928 —~Guininox.—J. §, Brooks e al.

Mil, rolling, Chaltant & Hahn...,
Mitering machine, J. Jones. ...
Mitten and glove, K. D, Barr..
Molder's fiask, J. MeClure...
Molding arttcles from palp, J.
Mustc leaf turner, W. WIS oo
Nasal doache, M. F, Potter..
Nozzle, B. R. Bristol.......
Nut lock, R, H. DORDO. cocsnvsvsscnnnnnsssnns
O] eolors, costing paper with, Goth et ol..,
Of), troating cotton seed, H. Goldmana,..
Ores, drying, B, TeAs ,.oocvivvinirannn
Ores, machine for 9llumln¢ Kirk & Ayers ... ll.!ﬂ
Organ, reed, B, nuuu............................. 153,10
Overally, H, F. Wood o

Ox yoke,J. Erab

2.0 ~Lowenixo Boars.—W. Flowers el al,
D0, ~8rovE Guare~D, H, Natlon,

2,010, ~Frous Cugsr.~1. R, Shank,

WA ~Waren Wunst, —J, W. Troax.

D25, ~Guary Spranaron.~A. J. Vandegrift,
W358, ~CanLe SUnox ReLiever.—J. Blagham

DISCLAIMERS,
B0 ~Srove Guare.~D. H. Natlon.
DN ~Warze Wueet —J, W, Trasx.

Paper bag machine, Appel & Mathes............... 159296
Paper box, B. Ritter. . s
Pasper foldlng machine, C. Chambers, Jr. m..... s

Paper pulp wood grinder, F. A, Cushman. N Coma.
Paper, ro\m(ormmg.l G.Read......... xsnn 158 —~Twixz Horoxs —E. J. Steele, New Britain, Ot
Pavement, C. Prant .. 153374 | 157, —Bracker.~A. Wander & al., New Haven, Cona.

Paving ulu.otc..mmu for,T. ﬂup eereesesess 158,258 | 7,550 t0 7,584, —~CAxrETS.~J. M. Christle, Kidderminater,
Paving block, P. Zadig.....
Pen extractor, 0. Evans,.......
Photographic pletare, S, F, Conant.
Pickaxes, forming eyes of, W. Andrews.
Pin, safety, J. Pozasnski,
Pipe, blow, G. W. Love..coceracnnss
Pipe, cetveat lined sheet metal, P, Ball
Pipe, mold for earthen, J. H. Root,...
Piston, C, E. Emery
Plane, beuch, G. M. Thompaon
Planing machine, metal, J. L. Hewes,
Piaater, corn, J. Armstrong, Jr.

cersrssenane

1590, —ELECTRIC APFARATTS. ~S Kidder, Now Iutdv
1590, —Onrve O1L.—H K. Thurber & Co. New York city.

Plow, B. L Asdll.........0t one

Plow, carriage, G. W, Hunt 1591 —Pacxed FruiTs, Rre.—South Jersey PackingCoo
Press, cider, W. 8. Dyer...... Cedarville, I.J.' a
Press, cotton. W. H. Walker......... 1,50 —SricEs, xro.—Warren & Bidwell, Toledo, 0.

1,590 —SPEOTACLES XTC.~T.A. Willson & Co.

Press, cotton and hay, G. W. Grader..

Press, bay and cotton, F. L. Kirtley... lﬁ‘-—lwmimk-'m:_::-ﬂmw
Printing press, C. A. Cadwell ....... 186 ~K1m Groves.—F. I!;:lo. Ko'.o. oity ]
Pump, siphoa steam, C. Rogers, ‘::c"“”'m: wrence o'ﬂ;m. "
Pump, steamn, W. ALKIBSOD. . ccovvnne % _B" TERs.—-Sloat & Powell, Peekskill,

Pump, steam vacuum, J. K. McPnerson. o L--Whm-'»mco-m
Puamps, op £, Smith & Jack

Puanches, ete., operating, C. H, Reynolds. . 18D SCHEDULE OF PATENT FEES.

Purtfier, middlings, Willford f al....
Radistor, steam, J. A. Miller.....
Ralldrilling device, J. S, Lane,...
Rallrosd rall jolnt, Shalters & Ray.....
Rallroad switch, A. B, Edmands. ...
Hallrosd awiteh, B, Plerre
ake, horse bay. M. K. Flory
Hake, horse hay B, Morse
Rations, feed, W, H, Page (1)
fleflector, C. F. Jacodson....
Refrigerator, J. M, Blalsdell

Oa oack Caveal.
On each Trade Mark,
On fling each application for s Patent (17 yoars), $13
On lsuing each OriRIDAl PALERt....cirressssssaranes
On appeal 1o Examiners-tn-Chlel...ooaee verensns 510
On sppeal to Commissioner of Patents.. 820
O SUPHCALION 10F BAIINDO. ..veves aeerssrsssssssrenn SO
m .'"m m nm “ 'm.m'.".n
Ougranting the w“.-.mu-.nnmnu»n““
On fiting s Discisimer

o T

w815

S10
.23

On an application for Deatgn (3% yoars),

Nespiring spparstus, A. Galtbert....... o« 130,00 | Onapplication for Design (7 yoars)....

Rooflog comporition, G, Stelnemann (v).. . BN | On applteation for mmm, %

Sash fastoner, L. Weston. ... oee JBE20N

Sash holder, N, B, Dates, «ee 103,992 m‘nm ’m

Saw arbor, J, Torrent 1940 | Lygr op PATENTS GRANTED IN CANADA
SawmilLJ, Brown, ... JRRRA L) Juuy 21 10 ” 1874

Saw milly, log turner for, 8. .
Sawaetting aavil, M. Hitcheoek. ...
E. Wright, Rome, oulum.l. Y.U.8

geatfold, ¥. 1. D, Newhard ..o v 1T | 8000 -W.

scow, lop dumplog, T. Symonds, . 139% | Lmprovements in evAporating molsture from drylag
Soeder, 3. ¥, Keller. .cocisrrrssses . 15836 | peat, brick, lumber, frul, vegetables, and other sab-
feeding machine, J, H, Jones,, L1008 | stances, oalled “Wrights Drylug M

.

July 21, 1994,
3001, Doane and B, L. Warrls, Groase Tale, Wayne
county, Mich. lmprovements oa hinges, calied
Doane’s Improved Hinge.” July 231, 1906

Sewing machine, T. A, Weber..
sowling Wackine hemmer, I Price,,
Hhade holder, lamp, Merrill e ol ..
shatting, walversal, T. Welbam (r),

«

sneet metal cap die, Mason & Perry, . 1508 | 550 —C. E. Seal, Winchoster, coanty, Va.
dhirt bosom, J. B Myert. ....covinins Cwews | U.S. Improvementson cut-off and 'ﬂ"}““
Sxate, roller, J. Fenlon. oo . 1 called “Seal's Gas Cut.oft aad -‘m m .
skirt protector, M. H. Chase.............. . 15 wi.

Slates, composition for srtibeial, Casas | a1, K. Mscaulay, Kingston, W m‘
Spike extractor, M. BB oo oviinmiiinii, 10,20 | Oot., ssalgnec of ©, W, Willams, Matteawan, Duche
Bpindle, labrcating, A. M. Wade, 153,18 | o county, N. Y., U, 8. 08 beioke tha-
sialk catter, E. P, Lysobh.....o C13.200 | ehitnes, called “The Star Briok Machine, July B
Stoveo board, A, D, MoMaster (f). i, S00' WH.




Avucust 22, 1874.]

Scientific Awerican,

125

Advertigements.

Bock Page « = = = = = = 81,00 a line,
Instdo Page* = = = = = « 73 contan line,
Engravings may Aead advertisemants af the same rote per
e, by maasurement, as the letter press, Advertisements
must de recelved al publication ofice as early oa Mriday

morning to appear (n nezl (save,

ANOTHER GHANGE!

—_— ——

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky,

November 30, 1874.|,

DRAWING CERTAIN AT THAT DATE,

LIST OF GIFTS, >
One Grand Cash Gift...

e 8250,000
vee 100,000
v 75,000

50,000

. 25000

5 Cash Gifts, 820,000 ench.... 100,000
10 Cash Gifts, 14,000 each ... 140,000
13 Cash Gifts, 10,000 cach.... 150,000
20 Onsh Gifts, 5,000 ench ... 100,000
23 Cash Gifts, 4,000 each ... 100,000
30 Coash Gifts, 3,000 ench.... 90,000
80 Cash Gifts, 2,000 ench .. 100,000

100 Onsh Gifts,
240 Onsh Glits,

1,000 ench... 100,000
500 ench... 120,000
800 Canh Gifts, 100 ench... 50,000
19,000 Cash Gifts, 50 onch... 950,000

GrandTotal,20,000 Gifts,all canh, 2,500,000
PRICE OF TICKETS,

WholeTickets . . . . . 85000
Halves . . . .. « o+« . = S500
Tenths, or each Counpon . . 5 00
11 Whole Tickots for 500 00
22 1.2 Tickets for . . . . 1,000 00

For Tickets or loformation, Address
THO. E. BRAMLETTE,
Agent and Manager,
Pubdlic Library Dullding, Loutsville, Ky.
or THOMAS H. HAYS & CO., EASTERX AGENTH,
009 Broadway, N. Y.

A DAY=CQUARANTEED
wing or WELL AU ER AND
DRILL in good territory,

TESTISONTALS FHOM GOVINNONS
OF I0WA, ARKANSAS AND DAKOTA.
Catalogues fres W. GILES, 8t Louls, Alo.

SELF-LOCEING LOCK—A New Patent
Lock for Sale. Thls Lock ts sdanted for mlndn.
utters, Sasties, Outside and (nslde Doors, etc. 1

£nnon 'lnun lo 0u &- patent, shonld call on FRAN
D, D, Hokendauqus, Lehigh Co,, Pa.

EST WRITING FLUID 1~ THE WORLD.
County Rights, $100, Address JAS, A. CALVIN,
Jouasonville, Wayne Co,, lllinots,

MPROVED PICTURE ROD MOULDING.
Patented July 2. 1874, Monidiogs and lunu for
sale. A, C.FUNSTON, ’unlukex St.. Phlla,, Pa

Coopers Engine & Mill Works

MANUFACTURERS OF

First-Class Stationary Engines,

Fleat ~ Wllho;'nlln slide valvo cut-off by lap at ¥

O

Second~With indexed ont-off valvos arranged to close
AL ADY Dart of stroke

Third -lllnm mck« bed cylindors, fitted with patent
automatlo gut-off yalve gear and ""?81"

er Indl-

guaranteed to run on 3 1bs. of coa
barrels

fllﬂl' r:ona power, or 10 make
on cosl,
PORTABLE ENGINES, of 8, 10, 20, and 25

lNl"«WRIlI)A‘I‘I'Au'IIKIw COUPLINGS, FOUNTAIN
)
'llll‘lbll lll‘itll ll;}lﬁlﬂu qulT MILLS AND BOLT-

cm M( lu\W MILLS AND VIXTURRS BOILERS,
MILL MAC HINERY, CASTINGS
Siate what ln wanted and cluuun "u
Address in full
Y THE JOHN' COOPER zwz.\x .I!‘P 0..
Mou

ﬁanoeanv

WAI..\UT ROSE, BATIN, HOLLY, SPANISH & RED
EDAR, and afl kinda of HAKD.WOODS, in Logs,
Piaok, Boards and Vencors,
[~ Extrs choice HirdsEye and Curly Maple. French
and Amorioan Walnut, snd Ash Burl Vencers
Just recolved,

Geo. W, Read & Co.,

MU & Yard l!\olu 200 Lowls 8t,, foot 5th & oth Bta,,E. R.,
Now York,

g™ Ordors by mall promptly and falthfully execu-
ed,
*.* Enclose stamp for Catalogue and Price List.

HINGLE AND BARREL MACHINERY ,—

Improved Law's Patent Skingle and Heading Ma-

T e o o
Tornors, &c. Address THEVOIL & Co. Lockport, N

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of eMetency, dursbility and econ-
. with the minimum of welght and price. They "'
vl aly and fayorably known,more than 1,000 beln
usa. I:rl‘l WArrantod -ﬁuarlaclon;szao sale. Desorip
elron sent ou application o8
T™ Pé’ HOADLEY CO. Lawrence, Mass.

- )
RON BRIDGES—Crarke, REEVES & Co,,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-

nat Stroat, Fufladelphis, Pa,

spocialtios—Acournte Vorkmnnuhlp-—l’nmnlxrnlumnl

—Uno of double refined Iron, No welds. All work

done on the premises, from ore to nulnhed bridges,

Hiustrated Album malled on rocoipt of 55 cents,

Machinery

ood and Iren Working of every klm? Leathor and
llubbor Bolting, Kmory oola, Babbitt Metal, &o.

Sturtevant Blowers.

Of overy siso ana description constantly on asnd.

Cold Rolled Shafting. |®

Best and moat perfect Shaftlag ever made, constantly
on hand In Iarge quantities, furnished In any lengths up
1o M L. Also, Pat. Couplin tnd Bell-olllnl .qﬁuhbl
luam , pulleys, ete. (4] tGE PLACE
Shambers Btreet, & 103 eade Street, New YoOrk.

.| Niagara Steam Pwmp.
CHASB. B.

aAaum ., Broolln N.Y
THE JOHN HARDICK

Niagara Steam Pump.
HUBBARD & ALLER, Brooklyn, N.Y.

UNCHING ;:"’“’ """.‘r‘i'{j.}‘%'ﬁm
DROP PRESSES, S ny (s

OOD-WORKING MACHINERY GEN-
arally. Specialtios, Woodworth Planersand Rich-
L O T GG e T T
. Ll n oL,
MHITHERB Y RUGG & RICHARDSON,

fOR STEEP

AND FLAT

ROOFS.

ESTB'D 1856.
SAMPLES £ CIRCULARS

SENT FREL

READY RoofinG Co.OF N.Y

64. CORTLANDT ST.

ER 7000

BLAKE 8 §TR mlia,.m

85 2 ss)o per day at home, Terms Free, Address
nm .| WROUGHT
[I11 e o o

Gx0, §rixsox & Co,, Portiand, Malne.
II Brams & G/IRDERS
THE Union Iron Mills, Pmabnrgh P&
Tho attention of Engineers and Architects is

to our tmproved Wrought-iren Besmas and Gudoﬂ (
ented), In which the oompoud veuu between the s
and fanges, which I-n
old mode of manufectarisg

0 O onable la e
m eatirely avolded, we are
1 terms as flronble u can

Small Toels of All kinas: sise GEAR WHEELS
sunl?ukks glllh ?320810?‘ gm free.

thes nes, N A OFurs .
GOODNOW & ﬂ'ounux 23 Cornhill, Boston, Mass.

DVBB‘I‘IB!R&! Bem! twenty-five cents to GEO.
R()WBLL & CO., 41 Park Row, New York, for lholr
Aiet af mhmdnd pages, containing lists of 3,000
n.'lplp!rl. and eatimates showing cost of advertising,

MAGNETS—Permanent Steel Hagneu

of any form or size, made to order by F. C. BEACH
& CO., 23 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Minlature Telegraph Lustru-
mants.

" 3)) An Independent manly
e nme man, who would work

bils own way up in world,

y Iurn - "o' to Do It b by sending stamp, describing

KS FOR ALL," to 8. B. W XLLS, 39 Broag-
'ly. hc' \'ork

AGENTS 3555 Xonvcr o Wikmingion, be1.

JUST PUBLISHED,

ELEMENTS OF METALLURGY. A Practical Troative
on the Art of Extracting Metals from thelr Ores, By
J. Arthur Puillips, M. inst, C. E. Iostrated by nu-
Werous cogravings on wood, $14.

A THRQTIBE UPON RAILWAY BIGNALS AND AC-
CIDENTS, By Archibald D. Dawnay. 100 engraviogs.
#vo,, sown. ¥,

E. & F, X, BPON, 46 Broome 8t., New York,

Hsgm%g:L;KlON BILVERSTEEL
A LESS, now atly tmproved, has
bocn before the publlc forsevera yun’ snd continues
Y 1ta unrivalied position in the trade, ss the
Blll' BED ever prodaced, It presents the rich and
clegant app«unco of sliver, and ix the softest, sasiest,
w ru 1 durable Spring Bed in market.
holl rowxou of lcmlmu lcm red ateel springs,
#0 united that the mcunn ln mnl dluvlbulr '
sily lifted, curned, or roll Iloi des allke. No
frame, no wooden & Ill,no lo' nuﬂ.n* no straps, May
bo used on floor without by 0 under bed re.
ulred. Noods only half the lhlcknau Gf halr mattress,
un springs lovosnur money fu this bed than in any
" Un’qunl for hotels. Any llun maae Lo or-
'l.orlll clroalar, rrlcn of double
ll.! Ihdppm by -ln le bed or qunu Ly, to all paris
o e worl scount Lo the trade. Sold by
ing denlers In lll plru of the country, MNefer to
nl 8, Doremus & Corbett, J. T, Allen Co,, New
Yoowd & Co., by Indelphia, Fa, Gllvert &'sons
orvnn Conn, Bowditeh & Co. lunn Conu,, and
thare ' CHAMPION SPRING MA KA ©o.,
-n 246 Cannl 81. uoar Brosdway, Novr

THE Hexsasiaxn POLYTROUNIO INATITUTH, TROY,
lustraction yory practical, Advantages uu-m,m '
!nlulucunulv raduates obtein exoellent position,
u-upan- Bept. d For the Aonoal lunluor contain:
%‘ proved umm of Study, and # partioulars
e FRar. CHARLES DROWNE, Direotors

'l'ho Chilian Exposition

.iu for this !'Ipoll\l()n cau be Bhipped st lhn
LN s Office, foot of Canal Ht,, Ne
ork, and lmm uo l'mu porta touched st by nu
Oue dolisr, gold, for sach
:‘l'lﬂ welghing no U'! than 2000 pounds, oF eas-
riog ROt more an ® cablc feet, s tan only cost of
GeeRl Lrnusportation o Colll, Heavier or or
y shipped ru same ne ot low r
. wnlnc( Apr oationg for room u
toen muet I b .luuuryl wn ‘
sy be obt nu by addressiog any obe of the ted
Lo Commlas m ar lb- Xpoaition, any (tn 1an
waul 1o the Uul Mnl ., or i’ AROKL, Cor
pondiug Agent, 3% Floe Bt., New \w .

m

S‘uvn. AND MEOHANIOAL EXGINERIUKG AT

A MONTH TO AGENTS. Address O, M,
Luasorox & Buo, New Xork or Chlcage

BISDON'B IMPROVED TURBINE,

Has the tightest gate and most durable
Has yleld the highest percentage of

aoy 'hecl tested uogol oke or else

. wheel full

fonal information se p
i Ellclllon o T, H, RISDUV T\l.!lc
- JO,, Mount Holly, N, J.

and Vertical Steam Engines. Also nc' ud second
d Macrinist’s Tools. Send for circ
THE YALE IRON WORKS, New Ehten Coan.

gA\KRUPTS SALE OF HORIZONTAL

10 A DAY. Employment forall. Patent Nove
s ties. GEO. L. FELTON, 11% Nassau St N.Y.

IMP ZLD[‘G AND SHINGLE SAW,
STA\'E (,LT‘I’M:S JOINTERS, EQUALIZERS, AND
HEADING TURNERS,
BAILEY GAUGE LATHE-For taraiag all kinds dan
dles and Cabinet work., Stmplest and best In use. We
manuiscture & foll Hoe of Wood and l.ren Workiag

Mach! . :nrun Address
s uﬂluﬁ' - \‘All.. Lockport, N. Y.

MPORTANT FOR ALL LARGE CORPO-
RATIONS Axp MANUFACTORING CONCERNS.—~
Buerk's Watchman's Time Detector, & e of

810 t0 $1000 fscesst T et

particulars, Tusnmnox & Co,Bankers,? Wall 8t, N, Y.

TRADE ENGINE, =

Al R
Nolscless 1o operation—FPerfect
In workmanahip—all light parts
of Caxt Steel,

Every Engine indicated. and
valve eonccled Lo give the high-
eat attainable results.

Warranted superior to any
uml-roulnh Eogine In the
market,

Send for Price List and Cir

oular,
& HeEnrongL

HERRMAN

ropr M'¥'a Co,
Dayton, Onlo,

]‘(HMIN!I & FINISHING MACHINERY,
Fixtaros nnd Tools complote for making guns, sow-
oy uurmn-. etle., Lo model, turatshed to order by

K PEATT & WHITSET COy Hartford, Conn,

G . BLAKES PATENT
Stone and Ore Breaker

Orusbos all hnd mue -umunou

"J-fm.ﬁﬂﬂ unn " 'm"‘%'

P cwllnun Uuun

FORTUNE YO ALL (0 the Ltubbar Atamp
Businoss,  Address DosMax's

& Srexon, AND BTAMN Wonks, Iulumuvu  Md.

The Amorl T thluo Water
ited Lo

Rocent mproumd sabm|
Oron, sclentifio tests by Jaiuos
erson, Ahowing the following use-
ful aftect of the power of the water
utilised, bolng the highest results oy-

or Knowa.,
l'orccu?- ol Part 0‘[.

f

3‘:
f’n ceh \\'larn -u 3

o O T AR

10 If‘lectro Platers.

JATTERIES, CHEMICALS, AND MATE

IIALY, 1o wots or slugle vmn boukl of (patraotion,
manufsotured and sol "d HAL ufnture,

lug Eleotrivlan, 19 llmmlsld Hlu-.-l Boston, Mass., Hlus
brated oatalokuo seal freo on application,

Ounlnlunl. mua e w i aocuracy, the motion of »
¢ patrolman, ss m sae reaches different
stations of nu beat. Sand s Ciroular.
J.E. BUERK, P. U.IWI 1,057, Bos!
N. BThis dotector  ‘Soverea by two U. 8 e Patenis.
Partios using or selling Instrumen muon; au-
thority from mae will be dealt with mnonuu aw.

M. MAYO0'S PAT. BOLT CUTTER.

mnd for [llastrated Clrcalar, Cinctanast, Ohlo.

% V’OO BOHENCE’S PATENT. 1871

DWORT]I PLANI ERS

cn.ot.o. JOHN L.Cﬂ l'I

“ “ - 14 Liderty St New York.

SONS. llu'n

PATENT

OLD ROLLED

SHAFTING.

The fact Ahat this sDAfUDE has T per comt greater
Strengtih, & Aner Aniab, and 18 Lroer L0 gage, han say .‘w'
In uke, rendars it nnnoubudly the most soonomioal. o
are aldo the wl- m-nnl turer of the CRLERMATED wlf
Liws 'ar. Cour furnish Mulleys, Haogers

s

R
OTIS’ uulml HOISTING

NO. 34N pROATWAY m“'uﬁry"

WO00D WORKING ncmn

For l'mm. Milla, Car Bt

k vl Wend for Hinstretad
List, Vlctu . *' Worces
Ubambers & ¥ Honido Sia.,,

Bilad sud Door Nl-

(.mluno nd “
Baloarvom

oW York, .

P. BLAISDELL & CO.,

Warcestor, NMass.,

Manufscturers of the Hialsdell Patent Upright Drills
nrl ollier first-class Machiniata’ Toolr.

TEW & IMPROVED PATTERNS —MA-
UMINISTS' TOOLS—al] sisos—at prices.
K. (mUl.D.ﬂloluN J. u. K. Ave., lu'uz.ll J

- Andrew’s Patents.

Nolssol ‘lnlo- uuovod. or Geared Holm

ors, sultod to avery wa
Mlﬁu Nior Inu:, ‘non Accident,
ope, He -nd l.l ne
Hmoke«Hur o - Hollors,
Oulmu n. -::o:. utlo u‘ Mingle, 1-9
l)onlrlln u , 0 Gallons
1 ul nun in lg &ourld. pass
- N mua ravel, Uonl, Grain, oto,, with-

Al 3": Rl le, Durable, and Economical.

tor Vireplary . picws o
414 Water luoﬂ, l‘aw Yorx.

M A[}HINEBY 8ot Tor Clroular: Citas, LLACH
& CO. % Vesay st New York.
G LASS I“.OULDS for Fruit Jars, Lam
Bottles, Ink Standsate., made b lu LI
oArs CON, WHITE AND (.ll'll BTs,, 3 0' L35
}urw In glass you will require a mould 73

dle)
}, PARTIOULAR ATTENTION pald to MOULDS for
INYENTONRS, BSend model or drawing ; Inclose stamp

ICHARDSON, MERIAM & CO,
Magufagtarers ol uo uun tmproved Patent Du:
i’ and Woodworth ¥ r{u schines, Matching, Saal
and moldm , Tenoning, Mortsing, Bomg.‘mﬁuu. Vo:
tical, and Clroalar He-sawing Machines ills, b“
Albon. Soroll Baws, Hallway, Cut-of, and Ripasw Ma-
ohines, Bpoke and Wood Turning Lathes, snd varions
other kinds of Wood-working Machinery. Cou.o u
and prige lists sent on application. Mabufacto
Costar, Mase.” Warehouss® 107 Livarty st, Now York. 17

AMPLES OF MACHINES, TOOLS, and
|1MI'LE.\IEN'I’::. recelved, exhibited, and orders

taken, AN l_'_A_.l] ON & CO,, Vickaburg, Miss,
$2400 &.“;‘z“;..n,"‘“,.,.‘: in Americn with
3 300 Br'way, XK. X.

The Toll-Gate | FresFiesreretins ta

Gnd! Address, with stamp, K. C. AB Bi‘.ﬁn o . Y.
PATENT

Planin wg and Maiching

nd loldxng M Gny C Weod's Pisners, Self-olling

I.A Wl)um xACBX\'E (.0 $91LMerty ot K. Y.:
Sead for Circulary, ete. 157 Suddary st. Boston

EXT JULY, A WELL ENOWN FIRM

of Ezgineers n:m Mackinery nts, with large
connections st bome and adroad, will open s gromad.
goor Warehouse, having windows fronting Queen Vie.
toris Street and Cannon Street, City, Loadon, Engisnd.
The firm s prepared 10 accest (he agency for special
machinery, tools, ete., and 1o exIdIL a cholce selection
of these and of 'ornn‘mode.l Advertizers” travelers
canvass Greal Bﬂum and the whole of Exrope. For
terms, apply 0 W. P, Box TH, SNew York City.

Bongnx lold sod introduced.
PA RAMSDEN, Mechanica
Enxlucer. B'ju Block, Cateago, It

Established 18-;:8.

The best and cheapest Palot in lho

world for Iron, Tin or Wood., For sls by
the Trade everywhere. FRINCE'S METALLIO
PAINT OO, Manufacturers, 96 Cedar St., New York.
CAUTION,—Purchasers aud consumers are can-
toned against imitations of our Mrratiic Parst.
All gonuine PRINCE'S NETALLIC FAINT v}
our pame and trade mark on each and every
puta‘o Benud for a circalar.

OODWORTH SURFACE PLANERS,
1. Plasers and Matchers, 230, & C HILLS
51 Courtlandt street New York
\ HETHER You wisn 1o BUY or SELL
S1KANM ENGINES,
xulv .MI\A;H or

Write to K. K. ROBEKTS, 119 Liberty 51  X. Y
POR LEGAL ADVICE CONCERNING
Infringements snd Fatents, consult B. B. MeMAS

R, Counsellorat Law, 948 11 Nassan ot., Room M, New
York. Counsellor and Advocatse in Patest Cases.

An deutfche Cefinder.

Dicfe grofie und thitige Claffe unirer Be.
bblferung maden wir bejonders  daranf
aufmertiam, daf unire Firme durd ibre Vere
bindung mit Wafjington und ben curopdiiden
Dauptitidten, befondere Bortheile jur Srlan.
gung von ime wnd audlindijden Tatemten
Dictet.

Jeder Exfinder, gleidivicl welder Nationalis
tat angebirig, it durd) die liberalen Patentges
fepe ber Bereinigten Staaten jum Patentiduy
fir Grfindungen bereditigt. Unfre Firma ift
bereit, geftityt anf 26{dhrige Erfafrung, deutide
@rfinder feber Seit ju berathen und ju migigen
Preifen vajdy und pinteiich Patente ju erlangen.

Die Dentjdye Section if in den Hinden
fdhiger beutfdyer Ingemicuve, ‘weihe im der
Office  perfintih wit Crfindern vertelren
werben,

Dee Selentifio American” wird in feinen
©palten bie bedentendeven Erfindungen bes
{predhen.

Qorrefpondeny erbeten und prompt beamts
wortet,  Pamphletr in deutidhyre Spradie were
ben auf Bevlangen franco jugelandt.

Wbrelfice:

AMuun & go.,
@ rolentifle American' Patent Agentur,

it




g

Srientific Amevican,

[AuGusT 22, 1874,

Adyertigenent

.« = BLO0n Mo, i
« % = 73cente n Hne

arning £o appear In neal (e,

gmxa TO HAMMER ON-FOR
~ VARMERS,

Planters, or Country Gentlemen,

who have peed of such an artiela abant the HOUSE,
o STABLE, sud WORKSHOP,

——

(BESTARLISHED 188.)

A mand, the nodersigned are now mak.
e L ‘.\h.'\.\'llﬁm Teo diferent numbers, ranging
from 10 pounss rarh to %) pounds, all nunx sccurstely
S teted sud hards ned Cast STERL Facesand Horue, 450
I CYITY Teapect B pertect as the largest of their cole
Drated ** Eagle * Asvils

L Otrculars, with further nﬂrunrg. will 't-v far.

nished upon avplicarion to ¥i HER & NORRIS, Tren-
ton, N. J..Sole Manuiacturers

T ACHINERY WANTED—Good Second.
B\ bard FNGINES, LATHES, PLANERS, DRILLS,
abd other Machinery of all deseriptions, Acdress
Rochester Machinery Depot, HAMILTON & MoNEAL,
4 Exchange 5t , Rochoater, %Y.

The Pants Stretcher.

(CAVEAT SECURED.)

A new deviee for taking out koee forms and wrinkles
from pantaloons. Every gentleran with this article
can bave his pants always smoothly premed snd i
e. No trouble—Simple—~Conveslont—and
atfafaction. Prize £2. Liberal afscount 1o
Great indocements 1o agrenty. Clronlars

the traa A 3 .
tree. P.oxs Varze Hazaxy 122 Church St,, New Yors.

SUMMER TRAVEL

Toe season of dusiness and pleasure travel delng now
st 1ts Belght, we respectfuolly sugoest the propriety of
obtalning a General Accident Polley tn

“THE TRAVELERS”

of Hartford, Cozn., the oldest and dest Company In
Amperica writiog yearly or wonthly policies of insurance
azalost general sccidents of busiuess or occupation, as
well a» accidents of travel,

“THE TRAVELERS”

2180 grants all forms of fell Life snd Endowment [nsur-
spoe, sad offers peculiar inducements In Ita gensidble
allsosah plan, 1o 11s definite, stralght-forward contract,
{ta amole security, its low premiums, and its good man-
agement,

JAS, G. BATTERSON, Presldent.
RODNEY DENNIS, Secretary.

§7" New York Office, Wi Brosdway, &3

PATENTS

The publisters of the BOLENTIFIC AMERICAN have
acted w8 solicitors of patents to the United States and
forelgn coustries for morethan a quarter of & cen-
tury. More IbaS FIFTY THOOMAND loventors have
Svalled \bemselves of thelr sorvices. All patents se-
cared through this agenocy recelve & special notice In the
ScreNToric Axxnioaw, which frequently attracts par.
chasers for the patent,

Iaventionsexamined, and advice 58 10 patentshility free

Fatents obtalsed In the beat manner, and with as lit-
tis delay as posaidle.

Cavests prepared from efther model or drawings,acé
fled In the Pateat Ofics ot sbort notice.

Bpecial examinations as 1o the patentability of Inven-
tions made, st the Putont Office, on recetpt of model or
drawing asd description; cost for this search and re-
port, §5.

Trade Msarke~The necessary pspers for socuring
profection o manulscturers and merchanls In this
CORLLry and abroad sre prepared at this office,

Destyn Patents, for protecting sritsta asd designers
Of say sew oroaments work, are quickly and chesply
obtatned through this office.

Copyrights odtatned,

Forelgn Patests are solicited 1n sl countries where
PAtent laws exiat. Pamphlets, contalning the cost snd
full particaisrs, malled on spplieation,

Catads Fatente~Canada 1s one of the best countries
for patents. The cost depends upon the length of tme
for which & patent s desired, Full particulars by mail
on spplication,

We aball be Bappy W conter with Inventors, exsmine
their models a0d drawings, snd advise with them sy to
ObIAIDInG pateats Withuul consulistion fee. Every
kKind of \nformation POrAlning to pasouts, at home or
Abroad cheerfolly given

Bend for pawphiel, 110 pages, contatning laws sod foll
Girections for obtalniog patents, Address

MUNN & Co.,
Publishers BUIEXTIFIC AMERICAN,

47 Park Row, N, Y.
'Bmv- grgfc&-ﬂornr ¥ nnd 7un Biroots,

:;/\.sbosl'.os ilatm'iuls.

ASHESTOR ROOFING, PAINTH, CEMESTS, HOOF
COATING, SHEATHIAG, &0, 1 W, JOLINN, ¥
MAIDEN LANK, N_ Y., Patentos & Sole Maoulaoturer,
Establlshad (a8,

SCAVII ==V FOOJLW

RXTHA MEAYY AND INFROYED PATTRRNA,
LUCIUS W, FOND, MANUFACTURER,
VNarcestor , ",

WAREROOMS, % LIGERTY ST., N. ¥
S Lathes, Faners, Boring Mite, Drilisand Gear Out
fers a Specialty.

AMERICAN SAW (0.
TRENTON, N. J.
GREAT REDUCTION PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1s1, 1N74.
£¥™ Send fornew ilce List, 41

PLAIN, ENCAUSTIC,
AXD
MAJOLICA,
, :.\:DHI-‘SUA\'. MERCHAN1T
o

CO,, 24 Pearl Bt N, Y.

§#™ Clronlar furnished free,

Mill Works

are the largest fn the United States, They make Burr
Millstones, Portable Miils, Smut Machines, Packers, M1l
Pleks, Water Wheels, Pulleys and uouiu. specially
sdapted to flour mills, Send for eatalowue.

J. T. NOYK & SON Bumle, K. Y

PORTLAND CEMENT,

From bde bdest London Manufacturers, For sale tz

JAMES smv,scmruix. :
A Pnctisl Treatiseon Cement furtilshed for & oanis

NOYE'S

Pipe-Cutting

CHASE'S ,
and Threading
Machine.

THis tmoortant 1001 1e destene ' to All s want loog felt by & TEAN AND
GANX RS, and
and ¢ yfol\,;nry' ’\ .\.Tumu entice boy, wilth one of these, can do more -:.".l"l"l.l"
o man w1l old spphances, ander the old system  NO PIPE SEL
'II.\t,' NOREVEL y O

A Al hige e rom 0 nehes
I;ur:uq'm.u‘;.'mlrlu a0, A rall set of collars and Joengths for making nip
ples goes with the mnchine, Address

THE CHASE MANUFACTURING COMPANY,

) NACHINISTS, tor cutting and threading pipes rapidly

NAIDE OR OUT] 1t cuts threads and makes nipples
¥ Welghs only 100 1bs, Nironger

190 FRONT STRERT, NEW YORK

™ Send for Clrenlsry

TO INVENTORS
AND MANUFACTURERS

The Managers of (he 424 Rehildtion
of e Uty of New York, beg (o anne
PalAinge on 34 and 34 A ven nes and
open for (he
other aitirles

h Institute,
KahiMiion

wetn, will ba
evption of haary Machinery Augwet 11N and for

A8 00, IATE The Exbibition will be fermally
\

ress “ Oeneral Superintendent, Amarioan
Instituie, Now '

L
ENGINE LATHES, ONILLS &c. Send for Frice Lin.
KEW HAVEN -u-vv‘«-ﬂ‘;umu go..
ew Haven, Uenn

Universal Hand Flaning
Machine, & labor-saviog
Invention, attached, tO
any yvise, to bench with
stand and ohuok, or to
work {tsell, set L0 work
In suy direction In & mo
peot. Up and down feed
o Tool; reversible seif
cross fead, Quickly saves
8 CORtIn hands of all mes
al worklug techanier .
Jaconm K HUITTERLL §
me’r, 800 Dusne St N ¥

.
John W. Mason & Co., 48 Broadway, New York.

Machinists’
TOOLS,

OF ALY, KINDS,
ADDRESS !

K.Y Steam Engine Co.
98 Chambers St.

Nzw Yonx

SE &y
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§:“:z<n
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'ohlq5
Jedeg soary yoy

woy widmrg

i

PN, V. Qarpentar, Advertisiog Annlf‘ddd'v;n
Box T, New York oity.

IMPROVED 19k,
DOUBLE ACTING
BUUKRE1-PLUNGER

SteamPumps

vaLi ¥y A X On TR COMPa Ky,
Easthamupton, Vs
O.HENRY HALL & €0, % Cortiandt S

N Y.Cny
THE PULSOMETER.

The aimpiesl, most durabdle and efeotivy
Breax PUMy now (0 ase. Wil pam

or muddy water without wear or | ﬂ'm
1] p‘m.' It oannot got out of o'x.f,

Branch Depots:

11 Pemberton Square, Boston, Mass,

1527 Market 8L, I'hliadelphin, Pa,

W Wells Street, (,'hluﬁo. 11,

Bouth w“.mn Exposition, Rew Oyl

¥1) & 918 North Second 8t.. St. Louls, Mo,

UBOIg
DAV;.'; ) \TION TAj;

Ow cuP

SN COR. LEOPARD & OTIER S owns

DAMPER

REGULATORS s T GAGK Lﬁr‘&

MURRILL & KEIZER, 44 Holllday St. Balt.
HARTFORD

STEAM BOILER
Inspection & Insurance
- COMPANY.

W. B. Fraxxuy, V. "t J. M. Arzew, Pre't
J. B, Pience, Sec.

Todd & Rafferty Machine Co.

UFACTURERS OF

MAN
0 celeorated Greene Variable Cut-OF e; Lowe's
Runt Tubulsr sod ?1“ Bollers ; mmmmn Sta.
denary, Ho! , snd Portable es  Bollers of all

team Pumps, Mill Gearing, Shafting, &c.; Siik,
Fiax. ko Hemp Machivery

Tow, Oakurm, and .

ta forthe ev‘&va uf 0.'s Mackin-

sia' Tools: for Judeon's ors Stop-Valves

jturtevant Blowers; tial -%&l.
NAREROOMS, W0 BARCLAY ST,
TRRSON. JERSEY,

THE AMERICAN TWIST
DRILL CO,, Woonsocket, R, 1., are
pow the sole owners and manufac.
turers of the celebrated

DraxoxD Sorip Exzry WHEELS,

& lllustrated Catalogue of Em.
;_ry Wheels, Machinery, and Tool

EER
W. 8. Jaxnox, Agent, 17 New Ohurch st., New York,

Barnes' Foot & Stenm Power
roll Saw.
For tne entlre ruunc of Scroll Saw-
ing, from the Wall to the Cornioe
Bragket, 8 lo, thick. Every Wouod-
worker should bave one. Four years
{n_market—thousands using thexn,
Persons out of work, or that have
lguro time. can ears with one of
these fool power machines from 40
to %0 cts, perhour, Itisa pleasare Lo
ruc one,—Say where you saw chis,
and send for full description to W,
F. &J. Barxes, Rockfora, 11 |, O,
Bazxzs & Bro., 68 Park Place, N.XY

“"
THE EMERY GRINDER,”
A Mechanical Journsl of genarsl lnteres!, isaued month.
YAt the gemioal price of 30¢ per snnum.
Tin Paper (s the best mediom for resching Foundars
Machinista, Rallway Suops, Saw Mills, snd Wood and
Mrtal Workera generally, belng malled post-pald Lo
Buyers waing Power, A monthly sdition of 6,000 guaran:
teed, Aduress THE TANITE C0.,
Stroudaburyg, Monroe Co., Fu.
$zo to sell the IMPROVED “HOME
SHUTTLE” SEWING MACHINE,
the only practical, low-priced “Lock Stitch” Sewing
)ls‘:mnc ever invented. Address JOUNSON, CLARIC
& Co., Boston, Mass.; New York City; Pittsburgh,
ville, Ey., or 8t. Louls, Mo,

anythiog, Send for Cot aud Price Lint,

\

mproved Foot Lathes

Rl}:&u Lothes, Small Gesr
Cutters, Hand Planers formetal, Ball
Turning Machines, Siide Rests. Foot
H Scroll Saws, The very best. Selling
X in everywhere. Catalogues free.

. H, BALDWIN, Laconia, N. H.
earticles for Artisans or Amatenrs,

Justth

YORKS. PA’ HS)
55 32 3
2235 .08 =
o TEae we
:=-:‘a§§«;-’g.-
¥ o me g2 g
cozom) S50
c£3 B ey
Eﬁﬁ»!kslh"
2255 A BE

4EORGE BARNES & €0.,

S5 @ﬂ;i-:!"‘f.»-~ )
MRCHINISISHO0LS
L) A e

e vcrs 1o 88 OB EE e
Q'PANDARD BRICK MACHIN E—Made by

t‘, Al & W, I, WILES, Grassy "olot, Rookland Co,,
N. Y. The Originsl of all Briek Machines good for

"HOUSTON'S PATENT
TURBINE WATER WHEEL.

Blmp! -sc, Berongest, Uhonpost. Bost,

In 'he test a! Holyoke,In
W7, the Nouston u{vo e
Mghost porcontage ever
f""'l" In s reliable tost and
he hlghost avornge r
sults eyer obin nc'tr. Tr:
pracuionl use iLis everywhere
domonstratiog Ita siporior
1"y Hver sl Othors, "Kmer.
son's full raport furnished on
application, Bendfor Ofron~

Iar,
MEMIULL & Mo
O wum:m"(m

3l Wiadonatn,

Working Models b4

And Exporimental Machipery, Metal, or Wood
order by ¥, WL & Uenor sl ™A%

Rifies, Shot s, Revalvers

of every kind, Hepd stamp for THustrated Price List to
Great Western GUN WORK S, Plttaburgh, 'a,

PORTLAND CEMENT

A Practical Treatise on Cement furnished ruxe,
B, L. Merchant & Co, 8 8outh 81, New York,

ANGIues JUa & BURDL

WD AUNDE, A 3
1renson, N. J,, or 115 Liberty St., }::‘;“:':’“"

ar . .
Wheels and Rope for conveylng power |
gend for Clroular, . VR SR

OoF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

mm-r-n@n YEAR.
VOLUME XXXI—NEW SERIES,

The publishers of the SCIENTIFIC AMERIOAN bag
t0 announce that onthe fourth day of July,I1¥d, a
now volume commences. It will continue to be the alm
of the publishers to render the contents of the new
volume more attractive and useful than any of its pre-
decessors.

The SCIENTIFIC AMERICAN s devoted to the Inter
esta of Popular Sclonce, the Mechanio Arts, Manufac-
tures, Inventions, Agrionlture,Commerce, and the indus
trinl pursuits genorally ; and 1t s valoable and tnstruc.
tive not only tn the Workshop and Manatactory, but also
in the Household, the Library, and the Readlog Room.

The best Mechanical Paper in the World!

A year'snumbers contaln over 500 pages and several
hundred engravings of new machines, useful and novel
Inventions, manufacturing establishments, tools, and
procosses,

To the Mechanio and Manvfacturer )

No porson engaged in any Of the mechanieal pursaiis
should think of dolng without the SOIRNTIFIO AMEnL-
AN, Every number contains from six Lo toh engraving s
of now machiues and tnventions which caunot be found
0 any other publioation,

TERMS,

ONO COPY, OO YOAL, .ovvvsssnsrrssssnsnsansnssnsss $000

One copy, slx montha, 100

ON6 0OPY, LOUF MODIAL «uveiavsrrsensrssrsnsnsness 100

Ouecopy of $olentine Amoerican forone yoarand

ono copy of engraving, “Men of Frogrom",, 0.0

Ono copy of Sclentifio Amerioan for one yoar,and

onecopy of *Belobce Record " tor 184, ... 500

Remit by postal ordor, draft or expross,

The postage on the Sclontific American 18 five cents
por quarter, payablo at the offios whore recelved Cans
adn subscribers must remit, with subscription, 38 conts
OXLrA LO DAY POSLARO,

Addrers all lettors aud make all Post Ofiico orders and
Arafis paysablo to

0.
37 PARK ROW NEW YORK.Y

P HE “ Sclentific American” 15 printed with
CHAS, QU8 INK. Tenth and
L;mun? B i ol a, Al 69 GOIW L., Now Xor.




