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IMPROVED MACHINE FOR UNLOADING GRAIN,

The apparatus illustrated in the annexed engraving is de-
signed for use in connection with grain elevators or ware-
houses, and its object is 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 fr.m three to four
fifths of the labor incident to unloading. The large scoop
or shovel shown in the hands of the workmen in the car is
provided near it 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 connected 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 thedrum
is a clutch, F,feath-
ered to and revolv-
ing with the shaft.
@ 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
latter passes over a
pulley and down
through the floor,
and carriesa weight.
The cord, C, is also
similarly arranged.
As represented in
the illustration, the
operator is drawing
back the shovel, the
clutch, F, is now
disengaged, the
drum, B, revolves
freely on the shaft
go a8 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 bas
drawn the shovel
back to any desired
distance, he pushes
the edge of the sho-
vel into the grain
and slightly slacks
the drag rope; this
allows the drum immediately to be rotated in the opposite
direction by the action of the weight on the cord, C. The
result is that, as the tappets on the disk, E, strike the pallet,
I, from above, the latter no longer yields, but is carried down,
thereby lifting the pivoted latch, J, and freeing the end of
the lever, G ; at the same time the chain, D, being unwound
from itsbarrel, allows the weight attached to rope, H, to pull
the end of the lever, &, outward, thus, as is evident, throw-
ing the clutch, F, into gear with the drum, B. The drum
now rotated by the belt wheel winds up its rope, and, in g0
doing, drags the scoop, guided by the workman, toward the
edge of the car, and thus hauls a large quantity of grain out
through the door. Meanwhile the chain, D, is being wound
up, and its length is so adjusted 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; at the rame 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-
tion, and the rame operation is repeated.

The main drum makes, we are informed, about fifty-five

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

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

The device is in use in many of the largest elevators of the
West, and, judging from the many commendatory 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.

MACHINE FOR UNLOADING GRAIN,

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

Electrical 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 aeriform body, producing heat, light, and sound.
The electricity that produces a spark is of very high tension
—that is, it moves with much greater velocity than the ordi-
nary current from a galvanic battery, and hence possesses
peculiar powers. This high tension electricity is generated
chiefly by friction and by “ induction,” or the influence from
a passing curreni in an adjacent conductor. It has little
quantity, but great penetrating power, and might be com-
pared to a bullet shot from a rifle, if & galvanic current were
likened to a large stone thrown by hand. In igniting coal
gas by this means, the sparks leap between the points of two
wires that are brought together, but do not touch, at the
orifice of the burner. The heat of the spark is sufficient to
cause the ignition of the gas when this is combined with the
air, but if the spark points be entirely immersed in the pure
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gas, unmixed with atmospheric air, no inflammation will
ensue when the spark passes, because pure coal gas is not
an explosive compound, and a lighted candle introduced into
an inverted jar full of such gas, is as effectually extinguished
ag if dipped into water. When the gas is mingled with a
certain proportion of atmospheric 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. As a 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 Saone
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 street station, Birmingham, and slip
roofs for several of
theroyal dockyards.
In railways we find
him engaged upon

ﬂ the Cork and Ban-
| don, the Thames
l and Medway, the
‘ | Portadown and
|

iy | lu’ Dungannon, the
“l East Kent, the

m‘ / Lyons and Geneva

iL (eastern  section),

the Macon and Ge-
neva (eastern sec-
tion), the Wiesba-
den and the Zealand
(Denmark) lines. He
also constructed the
Berlin water works,
in conjunctiop with
others. During his
practice under the
firm of Sir 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, Canada, and, in
conjunction  with
Mr. Berkley, to the
Indian Tramway
Company. Inaddi-
tion to these Sir
Charles Fox & Sons
were engineers to
the comprehensive
scheme of high
level lines at Bat-
tersea for the Lon-
don and Brighton,
the London, Chat-
ham, and Dover
and the London and
Southwestern rail-
ways, with the ap-
proach to the Vic-
toria Station, Pim-
lico, including the widening of the Victoria railway bridge
over the Thames. His two elder sons, Mr. Charles Douglas
and Mr. Francis Fox, continue to carry on the firm of Sir
Charles Fox & Sons, civil and consulting engineers, London.
In personal character, Sir Charles was of a most urbane and
generous disposition, and to few were these qualities better
known, and by none were they better appreciated, than by
those—now to be found in all parts of the world—who have
been at one time or other in his employ. Sir Charles was
highly esteemed by a large circle of friends, by whom the
sad news of his decease, which took place on the 14th of last
June, was received with no ordinary sentiment of regret.—
Engineering.

i

A _

A CORRESPONDENT, Mr. E. P. 8., writes from Pskow,
Russia, to inform our readers that the Mennonites, who are
coming to this country in such large numbers, are not leav-
ing home on account of any religious intolerance, but merely
to avoid compulsory military service, from which they were
exempt till the emancipation of the serfs abolished the in-
equality.
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ROTATIVE VERSUS ROTARY ENGINES.

An engine having a crank actuated by a reciprocating pis-
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 a rotary en-
gine. Each style of engine has advantages peculiar to it-
self, but the controversy between the relative merits of ro
tative and rotary engines is not infrequently discussed upon
improper grounds. We are continually in receipt of letters
of the same general tenor as the one which lies before us at
present,in which the writer asks: ““What percentage of power
is claimed to be lost in a steam engine by the piston move-
ment, and what is the probable percentage which would be
gained by rotary motion?” Our readers are doubtlessigno-
rant of the frequency with which these queries are sent to
us. Our object, in this article,is to give a general answer
on this subject. 'We have no idea of opening our columns
to diecussion on the supposed loss of power in the crank,
any more than to argumoents of perpetual motion or meth-
ods of squaring the circle. But there are numerous points
of interest in the theory of the crank, and thorough expla-
nations are only to be found in works which are inaccessible
to many of our readers. Hence it may be well to devote 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 reciprocating
piston.

Let thecircle, B G H, represent the path described by the

center of the crank pin, in one revolution of the engine; let
C B be the direction of the crank,and A B,the direction of the
connecting rod, at some given point of the stroke. The
pressure on the piston is transmitted through the connecting
rod to the crank pin at B, and may be represented in quanti-
ty and direction by the line, B D. But the only part of this
force which can produce motion in the crank is that which
acts tangentially to the circle at B, or perpendicularly to the
crank, B C. Thnis can be represented graphically by resolv-
ing the force, B D, into its componenis perpendicular and
parallel to B C, by the principle of the parallelogram of
forces; and this being done, it appears that B E, less than

1| same facts.
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B D, represents the part of the force on the piston that tends
to move the crank, while the component, B F, acting in the
direction of the crank, is apparently lost, as it has no effect
in causing moiion. Suppose, for instance, that the angle,
B A I, between the connecting rod and the guides, is 30°,
and that the pressure on the piston is 100 pounds. Thenthe
force tending tomove the crank is found (by multiplying the
pressure on the piston by the cosine of 30°) to be only 866
pounds. At other points of the stroke, the effective pressure
on the crank pin willbe much less, being reduced to nothing
when the direction of the conrecting rod passes through the
point, C, or when the crank is on the center;and the only
point in which the effective pressure on the crank pinisequal
to the pressure on the piston is that for which the connect-
ing rod is perpendicular to the crank. Taking the mean of
the effective pressures on the crank for successive points, it
will be found that,if the mean pressure oo the piston during
a stroke is 100 pounds, the mean effective preesure 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 36°34 per cent in a ro'ative engine, as compared with
a rotary engine of the same dimensions. This, we believe,
is a 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
An examination 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

5 | stroke, the end of the connecting rod that is attached to the

crosshead moves through one foot, the end which is attached
to the crank pin, and makes half a revolution in the same
time, pagses through 1-5708 feet. Now power is something
more than mere force or pressure; it is force acting through
space. Suppose that an engine is placed with its 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. But let the piston make a
stroke: the power exerted is equal to the force or pressure
acting on the piston multiplied by the space passed through,
or it will be 100 foot pounds, assuming the data of the pre-
ceding instance. During the same time, the crank pin has
passed through a space of 1:5708 feet, and the force or press-
ure exerted has been 63'66 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 discussion attentively will probably
be able to detect the fallacy in the argument of the oppo-
nents of ths crank. It consists in confounding power and
pressure, forgetting that a small force exerted over a great
distance in a given time may develope as much power as a
large force exerted over a small distance in the same time.

In practice, it is to be expected that the friction of the
working parts will absorb some of the power exerted by the
piston. Mr. Scott Russell, in his ‘“Treatise on the Steam
Engine,” gives, as the result of some careful experiments
on rotative engines, that the work done amounted to 90 per
cent of the power exerted by the pistons. It may be added
that this book contains an excellent discussion of the theory
of the crank, as well as a 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 a
stroke in the opposite direction. But it should be remem-
bered that while one end of the connecting rod is subject to
this reciprocating motion, the other end has a rotary motion,
always in the same direction. Now it will be found by ob-
servation that all single rotative engines are provided with
heavy parts, such as fly wheel, disk cranks, and counter-
weights, which also havea 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 easy to show, did space permit,
that, by proper attention to the proportion and arrangement
of these Leavy parts, alltroublearising from what are known
a8 dead points can be overcome. Indeed, most of our read-
ers must have noticed that this trouble is only imaginary,
and does not exist in practice in the case of a well designed
rotative engine.

Our readers must not conclude from the foregoing remarks
that we intend to induce inventors to give up designing ro-
tary engines: we only wish to place the matter in its true
light. If a practical rotary engine can be produced, one that
can compete successfully with our best rotative engines in
regardto economy and durability, the advantages of light-
ness, compactness, and capability of high piston speed are
so important as to render its success almoat certain. We
only wish to dissent from the opinion that, other things be-
ing equal, the rotary engine is better than the rotative be-
cause the latter applies the power by means of a crank,
thereby occasioning a loss, since this is not a fact.

o > > G
THE FABRICATION OF ANTIQUES:

Apparently the most thriving brauch of manufacture in
the Eastis the production of pretended relics of the past,
gems, coine, statues, ornaments, arms, written documents,
everything that archeologists can desire being turned out in
quantity to meet the liveliest demuund;and so skillfully done
that the expertest judges find it difficult to detect the fraud.
One of the most successful manutactories in Constantinople
is devoted entirely to the fabrication of coins of the time of

Constantine and his mother, to be palmed off on collectors
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and tourists by confederate dealers who profess to obtain
them from workmen engaged in pulling down old houses.
A Greek monk in Athens drives a busy trade in spurious
Greek coins, their composition regulated by such profound
numismatic knowledge that much learning and great techni-
cal experience are required to distinguish them from genuine
antiques. Equal adroitness is displayed in getting rid of
his productions, which are never offered for sale in Athens,
though itis known that they are sent by special emissaries
to Constantinople and others of the larger capitals of Europe.
The most successful agents, however, are herdsmen and
shepherds of the provinces, who find a ready market among
tourists and scientific explorers.

Spurious Mahommedan coins and gems are manufactured
throughout the East, particularly in Persia, with surprieing
skill and boldness. A coppersmith in Shiraz is said to be
able to supply anything of the sort—genuine,of course—that
the traveling connoigseur may desire,as much as forty ducats
having been paid him for a silver coin made inhis own manu-
factory to represent one struck for the Khalif Ali. Bagdad
sends forth gems on which Sassanian busts and Pehlevi in-
scriptions are reproduced with masterly skill; 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 coins made at Constantinople
have the same failing. Dr. Mordtmann, who exposes these
nefarious practices at great length in communications 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 a connoisseur than the
Count de Gobineau, and described by him in the Revue
Archwologique, 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 carvingsin Asia Minor.

Special warning is given against a spurious gem fabricated
by Persians and now offered for sale in Constantinople for
the modest sum of 2,000 francs. The fraud is betrayed by
the inscription, which, though handsomely cut, is only a bit
of artistic patchwork. The recent swindling of the Berlin
Academy by a Greek forger, and the repcrted purchase of a
lot of well made Bagdad ‘‘antiquities’ 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 diminution of at-
mospheric pressure, indicated by a low state of the mercu-
rial column of the barometer, not only increases largely the
gases set free by putrefactive fermentation, but even causes
such gases to be evolved in localities otherwise considered
healthy, often manifesting their presence by a nauseating
odor in the best portions of cities like New York or Boston.
This discovery may be unexpected by some pergons; but it
is not by others, who are aware that a similar effect of dimi-
nished atmospheric pressure is experienced in mines. Evo-
lutions 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
ascends. The increased atmospheric pressure which causes
the rise in the mercurial 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 recesses whence it was evolved by diminished pressure.
All this explains the reason why explosions in min¢s seldom
or never take place when the barometer is high, but usually
when it is low; whence some mining masters always recom-
mend special care in regard to the use of safety lamps,
etc., when the mercury is descending ; and at very low states
of the barometer, they even stop the working in certain
galleries of dangerous mines altogether.

We see then how dangers may increase from changes 1n
natural conditions. A change in atmospheric pressure, which
here is the inducing cause, is not an isolated illustration of
this class. Local changes in gravitation, for instance, will
also result in the prcduction of unusual phenomena: such
local changes are constantly being brought about by the
moon, as seen in the ocean tide wave. When at new moon,
the combined attraction of both sun and moon, acting in
the same direction, diminishes the regular terrestrial gravi-
tation in a certain locality; and when to this diminished
gravitation, a diminished atmospheric pressure adds its in-
fluence, the terrestrial crust is more easily ruptured, and
volcanic gases escape, especially inlocalities where its weight
is scarcely sufficient to resist the upward pressure of the
liquid or gaseous material confined under the solid shell
which constitutes the terrestrial envelope. It has indeed
been observed, in volcanic countries, that eruptions and
earthquakes more commonly occur at new moon, and they
are especially most common when, at the same time, the
barometer—that is, the atmospheric pressure—is low.

That diseases like yellow fever, typhoid fever, fever
and ague, consumption, etc., are more common in certain
defined regions, and that some of these are confined within
given belts of low, moist countries, and that they are com-
paratively unknown in certain dry, elevated plateaus, gitu-
ated at from 5 000 to 10,000 feet above the surface of the
ocean, proves that emanations produced by excess of mois-
ture are powerful helps for the engendering of miasma;
while & change of wind has often had the most striking

effect in arresting the virulence of an epidemic.
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KITE TAILS AND TELEGRAPH WIRES.

To keep the telegraph lines free from entangling alliances
in a city like New York is no easy task, and the chief of
sinners in this respect is the small boy’s kite tail. A«
though presumivg on the service to telegrapby rendered by
one of theirclassin the hands of Franklin, these playthings
—of future Franklins, let us hope—are incessantly takiog
liberties with the wires, breaking thereby their own conti-
nuity, and endangering the continuity of the messages the
wires are intended to convey. To assist the kite tails in
this mischievous work, naughty boys tie stones to strings
and strips of cloth, and then sling them so that they wind
round the wires, and suspend the stones—a perpetual menace
to passers underneath. In this way the wires in many neigh-
borhoods are made to resemble the limbs of an Africen prayer
tree, with its burden of rags, tags, and strings hung on by
pious wayfarers.

The effect is not ornamental, nor does it add to the eth
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 strings, or reaching for
the nuisances with long rods like stout fishpoles, which they
twist among the strings until they are firmly attached, then
by main 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 eagy matter to attach a light to the end of a slander bam-
boo pole, so 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. Tbe
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 trouble to guide it.

INFLUENCE OF THE EARTH'’S FIGURE ON GEOLOGIC
CHANGES.

The slow oscillation of portions of the earth’s surface, now
above, now below, the mean level of the sea, has long been
recognized a8 an occasion of geologic changes, with their
attendant alterations of climate and 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 wzvelike movement of the
equatorial bulge which gives the earth the figureof a squeezed
orange.

The reader may not be familiar with the fact—which has
been established but a short time, comparatively—that the
equatorial circumference of the earth is not a circle, but an
ellipse, the diameter which pierces the earth from long. 14°
23" E. to 194° 23" E. of Greenwich being a little more than
two miles longer than the diameter 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 cruat 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 case itdoes move, its iuflu-
ence would 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, etc.; on the thickening
and thinning of formations to the east and west; on the flow
of rivers, hence on river and lake terra.cés, beaches, etc.
The geology of North America tallies singularly well with
the effects of such a cause. The successive risings and
sinkings of the continent appear to have always taken place
very gradually and with a progressive motion from west to
east and from east to west, as though produced by a vast
equatorial und ulation, moving,with extreme slowness, east-
ward at one epoch, westward at another.

The latest evidences of this great earth wave are seen in
the stupendous escarpments which rear their wall-like fronts
above the Ontario, Red River, and Saskatchewan plains,
and in the symmetrical terraces and lake beaches so largely
developed throughout the northern part of the continent.
Mr. Hind looks to it, also, to account, in part at least, for
the changes which diverted the water of the Greai Lakes to
the eastward, sending their drainage into the Gulf of S:.
Lawrence, instead of the Gulf of Mexico whither it origi-
nally flowed, leaving their ancient outlets southward to be
filled with drifc from 200 to 600 teet in depth.

Should corresponding effects bs observed on the southern
slope of the “ bulgs,” and also on the opposite side of the
earth during the same geologic periods, it is possible that
geologists may find in the movements of this (now hypothe-
tical) undulation the meagure of time which they have been
80 long in want of.

OUR SIX LEGGED RIVALS,

It is a remarkable circumstance 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 an entirely different 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 he is classed.

Though surpassed in every detail of physical accomplish-
mentby his subordinates, man nevertheless excels them all
in intellectual power and capacity for gelf-improvement.
Similarly our six legged rivals, though the least of the ar-

ticulates, are first in grade of development, surpassing the
next below them—the bees and the wasps—as man sur-
passes the lower mammalia. Thisinitself is no} surprising;
but it does surprise one to see them excelling the higher ver-
tebrates also, and pressing hard upon man’s prerogative.

Accustomed to find brain power associated with and
measurably related to brain bulk, it is simply astounding to
discover a few microscopic specks of nerve pulp—the ant’s
cerebral ganglia—harboring a degree of intelligence such as
the infinitely more bulky brain of nian 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
reasonand a highorder of instinct, but of difference bztween
instinct and instinct, reason and reason. In the first, whicl
we are too apt to consider an attribute peculiar to the lower
formsof life, the ant might possibly be accounted our su-
perior. But ants also reason, profit by experience, make &
judicious use of new means for the accomplishing of new
ends or the overcoming of new o1stacles, and in many ways
exhibita degree of quickwittedness and intelligence whkich
we may look long for among mauy 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 militury
and industrial discipline, the evident scope and flexibility cf
their language, their sympathetic regard for each other in
times of distress or danger, their forethought and calcula-
tion, have been celebrated by every observer of insects from
Solomon to Belt; and the more they are studied the more
do their various civilizations and the motives which animate
the members surprise and delight us.

Now we see them roaming about as independent warriors
or hunters—formic Ishmaelites or Indians—fierce, vindic
tive, self-reliant, and marvelously fertile 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 before 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 horey yielding aphides and beetles,
which they tend with assiduous care, transporting them
from pasture to pasture, and defending them from their
enemies and the elements as zealously as the shepherd does
his sheep; in the tropics 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 deferce of plants
which yield them subsistaoce 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 upoa
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
desiccation of that now almost desert region—that chance
productions are but a 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 crope, doing all by well
timed aund concerted labor. Could there bea happierillustra-
tion of that ideal state of organized industry and mutual
helpfulness, which philosophers have dreamed of and en:
1husiasts labored for since Plato planned his Republic? As
in Sir Thomas Moore’s Utopia (reading ant for man),
every ant hasa right to everything; and they do know that,
if care is taken to keep the public stores full, no private ant
can want apything; for among them there is no unequal
distribution, so that no ant is poor or in any neceseity; and
though no ant bas anything, yet they are all rich.

We have seen how all the common attributes of mankind
are mimicked by these six legged rivals of ours, to a degree
unapproached by any other class of animals. But man, we
are told, has a faculty higher than thrift, higher than fellow
feeling, higher even than reaszon. It is the faculty of re-
verence, the basis of religion, whether manifested in the
fetichism of the Fantee or the faith of the Cbristian. This
the theologians are wont to declare is shared by no other
terrestrial creature. But here comes the French observer
M. Lespés, with a story which disturbs our sole remaining
ground for pride of peculiarity, raising the suspicion that
ants too may have a religion!

In the nests of ceriain ants, and nowhere else, there is
found a species of blind beetles which appear to be entirely
dependent on their voluntary guardians for food and shelter,
yet make no material return for the kindly services they en-
joy. To complicate the matter, some of the communities
of this species of ants are found to be destitute of beetles,
which they greedily devour the moment the beetles are ex-

posed to them. On the contrary whenthe beetles are placed
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near the nests of the communities which possess them, they
are giraightway fod and cared for most tenderly, and de-
fended as resolutely as the ants defend their own young.
Clearly the strongest of natural instincts, appetite, is some-
how restrained in the case of these little keepers of asylums
for the biind. What is the restraining influence?

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

In our pride of bulk, we despise the ants for their little-
ness. But suppose they were as big as horsea, proportion-
ately stiong for their size, as thoroughly organized and as
iutelligent as they now are, where would we be ?

SMALL ENGINES AND BOILERS.

A carscry examination of the correspondents’ column of
ths SciENTIFIC AMERICAN will show that many of our
read:ra are building model engines and boilers. We en-
deawcr, as quesiions in regard to their proper construction
arise from time to time, to give useful hints; but in the
limic .G gpace devoted to the answers, we have not been able
to trezt the subject as fully as seemed desirable. We have,
bowev.r, taken note of the various points arising in connec-
tion with this subject, and it is our intention, at an early
day, 10 give some general directions and rules for the pro-
portior:; of small engines and boilers. Many of our readers
can rey ler us valuable aid in preparing a complete article on
the suhj: ct, and we feel contident that they will bs glad to
help us, when the way is pointed out.

We d.:ke to receive accounts of the performance of small
engines a.d boilers, embracing the following data:

Descripiion 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 perforraed. Amount of water evaporated by the boiler
per hour, expresged in cubic inches or cubic feet, algo tem-
perature of the feed. Wo hope that those of our readers
who have smail engines will take note of our request, and let
us hear from them as soon a3 possible.

S8CIENTIFIC AND PRACTICAL INFORMATION,

EFFECTS OF TORPEDOES.

Experiments are now being conducted at Cherbourg,
France, in order to determine the effects of submarine torpe-
does. An apparatus charged with 3,300 Ibg.powder was suuk
to a depth of 50 feet. On explosion a column of water 500
feet in hight was thrown into the air, and a 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 a hole
40 feet in diameter and about 5 feet deep.

NEW @LAZING FOR POITERY.

A kind of lead glaziny is used upon common pottery, the
employment of which often causes cases of lead poisoning
among the workmen. M. Constantin, of Brest, France, has
recently devised a substi.ute which is said to be much su-
perior and to possess the hardness and inalterability of
glass. e uses silicate of soda, pulverized quartz, chalk,
and a small proportion of borax. This glazing may be col-
ored 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 Kuhr gives the following directions for this pur-
pose: Pass the linen first through a bath of one part of sul-
pbate of alamina in tenparts of water, then through a soap
bath, of which the soap is prepared by boiling one part of
light colored rosin and one of crystallized carbonate of soda
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 goap bath the rosinsoap
is dissolved, together with one part of soda soap, by boiling
it in 30 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
rinsed in the rain. Wooden vessels may be employed.

A COMPOUND ENGINE ROCK DRILL,

M. Jules Garnier, according to the Rcvuc Industrielle, has
lately 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
erd and the two pistons are attached to the samerod. Two
slide valves are so arranged that one serves to admit live
steam to the small cylinder, while the other dist:ibutes the
steam directly from the latter to the large cylinder. By this
means the steam does not become condensed in passages or
reservoirs between the two cylinders, and hence power is
economizzd.

The inventor adapts this arrangement to drills which ope-
rate by compressed air. Ordinarily air at full force is used
to drive the drill into the rock, and & 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. Garnier
uses the air directly from the compressor to give his power-
ful stroke, and then exhausts it into a larger cylinder and
uses it over again to lift the drill back. The single piston
rod is retained working through the partition between the
two cylinders. Further details of the machine, which will
convey an accurate idea of its construction, will be looked

for with interest.
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THE TRANSIT OF VENTUS.

On the 9th of December, 1874, the planet Venus will pass
between the earth and the sun, and will appear as a round
black spot traveling across the sun’s face. This phenome-
non is what is meant by the transit of Venus, and it is
expected that by its careful observation data will be obtained
by which, generally speaking, we shall be able to measure
the distances of the heavenly bodies, their weight, and their
dimensions.

As matters now stand, our knowledge of the celestial
world in the above respect is not exact, although a scale of
measurement has been approximate-
ly constructed. The last observed
transit of Venus, which took place
in 1769, gave us data on which our
ideas of celestial distances are now
based. But errors have been dis-
covered in the observations, owing,
perhaps, to the primitive instru-
ments used. For example, the sun’s
distance, then estimated at about
92,000,000 miles, is now believed
to be at least 500,000 miles too great.
Naturally, the finding of such seri-
ous errors has caused great anxiety
in the scientific world to make the
coming observations perfectly accu-
rate, and hence the transit will be
watched with the greatest care by
some two hundred observers, sta-
tioned in seventy different places
where it will be visible: that is, in
Northern India, Australia, New Zea-
land, Mauritius, Japan, etc., but not
in the United States.

Now by means of the transit of
Venus, it is expected that we shall
be able accurately to measure the
distance 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 result of the determination
of the sun’s distance is that which
enables us to tell the exact attraction
of the sun for the moon, and hence
to predict the motions of our satel-
lite. Our lunar tables, by the aid
of which we can determine longitude, will then be rendered,
instead of approximately, absolutely correct. The result
will be that the moon will become not only our nocturnal
luminary, but a reliable clock, from which the astronomer or
navigator can read the time with certain accuracy.

When Venus crosses the sun’s face, the observers on op-
posite sides of the earth will see the planet on different points
of the sun’s disk. This will be clear from Fig. 1, where S
is the sun, E the earth. If three observers, stationed at a, b,
and ¢ on the earth, note the transit at the same time, to the
first the planet will appear to be at f, to the second at ¢, and
to the third at d. In our second figure are shown the posi-

Fig. 1.

Fig. 2.

tions of the planet as regards the sun’s disk in the transit o

1874, and also in the transit to happen in 1882. At northerly
stations, Venus will seem to pass along the line c¢’; at
southerly posts along @ «/, and at central points along b V',
The arrow shows the direction of the motion. Now, if we
can measure the solar parallax—that is, the distance between
lines @ o’ and ¢ ¢'—we shall know the angle subtended by
any known distance on the earth’s surface at the distance of
the sun, and hence be given the necessary means for the
trigonometrical solution of the triangles, and the determina-
tion of the sun’s distance.

To find this distance, various ways will be used. Observers
stationed in both northern and southern hemispheres will
measure the lines @ @’ and ¢ ¢’. This gives the length of
two chords of a circle, from which it will not be difficult to
find the distance between them. This is called Halley’s
method. Then another way is for two observers, widely

separated, to note the exact time when the planet enters and
leaves the sun’s disk. The difference in the hour and min-
ute recorded will show what effect the separation of the ob-
servers has on the apparent position of the planet. This is
the principle of Delisle’s plan. Besides this, the sun will be
photographed, and the positions of the black spot as seen from
different places can be afterwards compared. A new instru-
ment, called the heliometer, will also be used to measure
directly the distance of the black spot from the edge of the
bright circle of the sun.

It is generally admitted that the United States has shoul-
dered the most difficult share of the work, not only in appro-
priating the largest sum, but in accepting the most difficult
stations. Of the latter our astronomers take eight—three in
the northern hemisphere and five in the southern. The former
are at Wladewostock, Yokohama, and in Northern China,
the latter at New Zealand, Tasmania, and Chatham Island
on the east, and Macdonald Island and the Crozets on the
west. Our expeditions rely chiefly on Halley’s and the pho-
tographic methods, but Delisle’s and the direct plans will
also 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, excepting one, which goes to
Alexandria, in Northern India, in October, are already en
route. They are stationed at Oahu and at Rodenck’s and
Falkland Islands.

The Germans send four parties to Falkland, McDonnell’s,
and Kerguelen Islands, in the southern hemisphere. France
gends five expeditions—two to Northern China, one to Japan,
one to Campbell Island, and one to St. Paul’s Island. Russia
has twenty-five stations in Siberia. Besides these national
preparations, a number of private observations will be taken
by parties under Lord Lindsay at Mauritius, and at the ob-
servatories of Madras, Capetown, etc.

Heat and its Relation to Construction.

The present extensive use of iron in building 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 to necessitate
their prompt destruction ; while a like casualty, taking place
even in a brick building in which iron beams and girders
are employed, is often apt to expand the metal so 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 frosts 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 Zuilding News of recent date contains a camsfully pre-
pared article on heat and its relation to construction, which
embodies several useful hints and suggestions.

It is somewhat surprising, says our contemporary, that
architects and engineers so frequently neglect this expansi-
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 sufficient
depth to allow for this increase of length ; but even in these
cages the mere weight of iron and superincumbent loads
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 as to overcome the
rigidity of the supporting piers or walls, or the cohesion of
mortar at certain points. This immovability of the ends of
iron girders and joists is often increased by their being
clenched or fixed by the weight of wall above, which often
improperly is allowed to bear upon the top flanges.

To obviate this, some engineers have contrived movable
bearings, more or less effective. One simple method we
would suggest. Let each template be of cast iron of suffi-
cient substance and bearing surface,and let it be placed upon
an under template of stone or metal, the surfaces being
eitherleft smooth simply or brought into contact by a 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 these beams, but in all cases tl'e bearings
should be 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 to the boiling point, or from 32° to 212°
Fah., is about one 812th of iis length; at higher tempera-
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 as
as follows:

At 212°, At 662°.
1,000,984 1,004,483
Cast iron is rather less.
It may be mentioned here, that the expansions of volume
and gurface are calculated by taking the linear expansion as
the unit, following a geometrical law; thus the superficial
expansion is twice the linear, and the cubic expansion three
times the linear.
These figures show how sensible a change takes place
when iron undergoes an ordinary variation of tempera‘ure;
and it may be said that in all ordinary cases of building this
change is quite sufficient to cause serious disruptions of
parts. Thus a bar or beam of even 10 feet long and subject

At fusing point.
1,018,378

to an ordinary change of temperiture, say from 32° to 180°,
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will elongate more than 4 of an inch—a sufficient modicum
to cause fracture in stonework,to snap the thread of ascrew,
or to endanger a bridge floor or roof truss. When we think
of lengths ten and even ahundred times this dimension, the
danger of uncompensated expansion or contraction is in-
creased a thousand fold. In ordinary cases, the margin of
safety is really dependent upon the amount of flexibility or
elasticity of the parts of a building connected with iron, or
to imperfection of joints; yet we should not rest satisfied
with such presumptive security.

It would appear that the most promising mode of using

iron is in combining it with concrete, brickwork, and other
materials; but it appears to us such a combination would be
still more advantageous if the iron were completely imbedded
or encased in such materials.
It appears that there are some substances particularly bad
conductors of heat; such are brick earth, composed of a va-
riety of bodies, and porous: porcelain,asbestos,pumicestone,
charcoal, sand, etc. These substances are, in fact, such bad
conductors that a red hot iron ball may be held some time in
the hand if it be first coated with one of them. Such ma-
terials offer themselves as coverings for iron girders,columns,
etc., and we do not see why compound materials of a porous
kind, as animal charcoal and plaster, should not be applied
to such iron work ¢n situ by first filleting the girder or
column, or surrounding it with a perforated plating of thin
earthenware or metal on which to lay the coating, which
could be run as molded work or finished ornamentally. A
lining or casing of such materials, molded to the form of the
iron to be protected, could also easily be prepared in cast
blocks, rebated or grooved together, the external facing
being molded to any section.

Animal charcoal should be one of the ingredients in the
compound used, as it is one of the worst known conductors.
Fire clay lumps could be well treated in this manner,or plas-
tering—which materials have been suggested lately by recent
English experiments which proved that iron protected with
fire clay can withstand a fierce heat and yet remain uninjured
in its elasticity, while the brick arching and concrete back-
ing can resist any amount of Leat likely to occur. Wethink,
if an air space were left between such casing and the iron,
it would provide a still more effectual barrier, though a few
perforations would be required in the casing to allow the
heated and expanded air to escape. If, also, brick earth
mixed with charcoal were used, a still more effectual non-
conducting casing woul? be obtained, and the iron would be
comparatively preserved at a moderate temperature. By
thus encasing a good conductor of heat in a bad one, the
evils of expansion and contraction are avoided, or considera-
bly lessened, and we are thus left the advantage of using in
our construction a 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 a re-
markable specimen of the deer (cervus Virginianus), the
head of which carries four antlers, three on one side and
one on the other. The editor of our contemporary gave the
head a critical examination, and found that the antlers are
located in their natural positions, having a total number of
twenty-one tines—eight on one side and thirteen on the
other. To the casual observer, no deformity at the base of
either is perceptible, although a minute examination and
strict measurement would reveal 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
detected by the most skilled eye. At this point of the pedi-
cel there appear to branch out three distinct antlers with
tines. One very remarkable feature, as will be 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 sizs and shape a large tooth. On the right
gide can be seen, between the burr and the brow antler
proper, an additional tine.

The engraving very faithfully represents a significant fact
in connection with these horns, namely: the extreme points
of the brow antlers curve naturally toward each other, while
in other species they are quite erect.
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MODERN GERMAN ARTILLERY.

Our engraving represents a 10 inch 22 tun cast steel gun,
manufactured by Krupp, the celebrated founder of Essen,
Prussia, and now in use in the German artillery service for
coast defence. The arm is made of two layers of rings or
hoops over the barrel, and fires a shell of 423 pounds, with a
charge of 66 pounds of powder, at 1,200 yards, through an
8 inch armor plate. The illustration shows the gun mounted
in a sea fort, and resting on a thick bed of concrete so as to
fire over an earth breastwork 40 feet thick, the muzzle of the
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riece being 7 feet above the platform. A tramway, not
shown in the engraving, runs behind the guns upon the
terreplain, upon which trucks loaded with projectiles, after
being hoisted up from the casemate below the gua platforms
by means of a hydraulic lift, carry the required ammunition
to the battery. The trucks are so high that the projectiles
can be rolled from them direct upon the platform, where two
davits with tackles receive them and lift them up to the
breech. In the engraving a shell is shown just entering.
The arrangements are said to be so perfect that six men are

sufficient to fight a 10 inch gun, and for a long time can fire
once every 14 minutes, or about 40 rounds per hour.
NEW GEOLOGICAL DISCOVERY.

During the recent voyage of the Challenger, a discovery
has been made, the significance of which must strike every
one who gives the matter even a passing thought; but to
those who possess a knowledge of chemistry or geology this
discovery is of peculiar interest.

In sailing from Teneriffe, off the west coast of Afriea, to

St. Thomas, one of the outlying West Indian islands, the
soundings indicated that the bottom of the Atlantic rose into
aridge about 300 miles west of Teneriffe, and that from
that, where the depth was 1,500 fathoms, it sloped gently
down until, at 750 miles west of Teneriffe, it had sunk to a
depth of 2,950 fathoms. From this point to within 300
miles of Sombrero, the depth was pretty constant, and for
1,800 miles the explorers seem to have been sailing over what
geologists term a plain of marine denudation.

A remarkable relationship was found to subsist between
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the depth and the character of the dredgings. When worked
on the 1,500 fathom ridge, the dredge brought up globiger-
tne ooze, multitudes of minute shells, and fragments of
coral, the whole, with the exception of a few silicious
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 acid. This red colored
deposit of the silicates of peroxideof iron and alumina was
met with everywhere all over this vast submarine plain;
everywhere it had the same unmistakable appearance; it
could not, therefore, bethe fine sediment brought down by
rivers and carried out to sea, slowly settling in deep water,
for then it must have differed in different localities; the ab-
sence 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 area 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
accounted 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 ?

Air dissolved by water is richer in oxygen and carbonic
acid thanthe air of the atmosphere. The ratio of the car-
bonic acid to the total amount ot 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 carbonic
acid keeps on increasing, 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 dissolving a largequantity 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 solvent power than
water at a greatdepth. 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
seen, this is exactly what was found by the explorers in
the Challenger.

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

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

Suppose, now, that a geologist should come across an an-
cient ocean bed, undisturbed by volcanic 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 is but incipient slate 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
have been in the habit of underestimating the importance of
organic processes as geological agents. We will no longer
be able to affirm with confidence, of a single grain of the
commonest materials found on the earth’s surface, that it
has not at one time or other been associated with the mani-
festation of those mysterious forces which we call living.
Our globe therefore resolves itself into a great charnel house
or mausoleum. Man hasbeen called a 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 break down
the well marked divisions into which the older geologists
were wont to parcel out past time. The old notion, which
in some measure still clings to the terms Devonian, carboni-
ferous, cretaceous, etc., was that of a distinct period in the
history of the earth. Each of these epochs was conceived
to have begun and closed before the succeeding era began.
In this way the world was believed to have passed through
so many stages, in each of which only rocks belonging to
that particular formation were deposited anywhere on the
earth’s surface. Thus,all the rocksof the gneiss were thought
to have been formed before the lowest of the Cambrian began
to be laid down ; similarly with the succeeding silurian and
Devonian systems. Now, however, these terms are used
without reference to time, and we think of systems, widely
separated according to the old method, being formed simul-
neously. The chalk age was formerly supposed to have
come to an end at a period long prior to man’s appearance on
the earth, but the researches of Carpenter, Thomson, Hux-
ley, and others have established the ‘‘continuity of the chalk,”
and shown that a fauna, very similar to, if not identical
with, that of the chalk, inhabits the Atlantic at the present
day. The discovery of this red clay seems to point to the
continuity of those ages when slate rocks were supposed to
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have attained a maximum, that is,of the Cambrian and silu-
ian formations.

Chalk deposits and coral reefs are, by a process of meta-
morphosis, converted into crystalline limestone, and by the
action of sea water even into dolomite. Graniie and other
go called primitive rocks have been shown to be in many
cases only metamorphosed sedimentary strata, co that we are
unable to suy in what particular line the recurring cycles of
geological operations began; nor, on this account, can we
agsert, except in the case of species which have become ex-
tinct, that the fauna of any preceding differed from that of
the present age.

When this red clay comes to bo slate, the only traces of
life it can exhibit will be derived from silica-secreting orga-
nisms of a low type, like those doubtful appearances in older
slate rocks which have been described as fossils. It is there-
fore altogether unwarrantable to regard this low type as the
sole, or even prevailing, form of life during the time when
these rocks were formed ; nevertheless, there have not been
wanting supporters of this view.

For aught, then, that geology can say, while the oldest
rocks of Britain were being laid down in 3,000 fathoms of
water, far away silurian man msy have been cultivating
vines on the fertile slopes that flanked the volcanoes of the
period.—A4. S. Wilson.

Carvespondence.

Hardening and Tempering Tools.
To the Editor of the Scientific American :

It has been with no inconsiderable degree of interest that
T have read Mr. JosLua Rose’s several 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 remark: ‘“‘i'he
degree to which a tool may be hardened is dependent in a
great measure on its shape;”’ and he states what particular
shapes or forms of tool require special treatment, in forging
and tempering, to render them of maximum utility. With
very great clearness, he sets forth the practice of lowering
the degrees of hardness by watching thehue assumed by the
polished surface of the tool that had been immersed in water
at a ‘“moderate 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 obtain the required degree of hardnessor tenacity :
while in other specific cases, he states that tools require
to be “as hard as fire and water can make them.” His
geveral papers have evinced considerable practical know-
ledge, and he evidently writes his experience with great
perspicacity.

I would not now have obtruded upon you had I not no-
ticed, in your issue antedated Auguet 1, a communication
from Mr. John T. Hawking, in which he makes an extract
from one of a series of lectures he hiad delivered to the en-
gineer class at the Annapolis Naval Academy, in 1868. ‘It
is safe,” he had stated in this lecture, “ to say that a cutting
tool cannot be too bhard for any purpose whatever, o long as
the edge will not crumble or break up. ‘‘Mr. Rose, in hia
paper, says: ‘‘It is undoubtedly advantageous to make the
tool as hard as it can be made, 8o long a8 it will bear the
strain of the cut,” and enumerates the several steels (with
the makers’ names) capable of such treaiment. Mr. Rose,
treating his subject in quite a masterly manner, states that
tools for particular kinds of work require to be ‘“as hard as
fire and water can make them,” while the temper of others,
for other special service, should be “ lowered in temper”
(hardness) ‘““to a light straw coler, which leaves them
stronger than they would be 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 a
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 experience, 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 speak, as it were, in its own
language.

Steel or iron, immersed in water at a ‘“moderate red ”’ or
white heat, hardens. In this Mr. Rose and Mr. Hawkins are
agreed ; but Mr. Hawxzins states that Mr. Rose makes his
¢ greatest oversight ' in the final operation of drawing the
temper,and adds that to ‘‘ give simply a certain color to a
tool is the least of what is required to be known or ob-
served.” By whatever chemical action or cause the various
hues appear, that guide the operative in tempering tools, it
is doubtless a natural law or sequence, and, as such, is sub.
ject to conditions. The diffsrent hues will appear, faster or
slower, which alike are subject to conditions of degrees of
temperature at which they commence to evolve, rapidly at
bigh, and gradually at low, temperatures, to produce what
Mr. Hawkins calls ¢ films of oxide.”

I have failed to see where Mr. Rose has made his greatest
oversight. Mr. Rose states:  While he who has been accus-
tomed to the use of tools properly forged and hardened
right out, upon entering another shop where the tools are
overheated in forging and underhardened to compengata for
it,findirg he cannot,” etc. Mr. Hawkins says: “ If a tool
be dipped at the lowest temperature at which it will harden
at all, it will be harder when ready for use than if dipped at
any higher temperature, if required to be drawn at all.”

Here the gentlemen in question evidently mean the same
thing, namely, that low temperatures are best for tempering

tools. Each seems to regard the color evolved during the
process of tempering tools as important. Still while Mr.
Rose speaks of positive colors, Mr. Hawkins treats of condi-
tions. Mr. Rose treats thinga as they are and as they appear
to every observer, and advises the eagiest means to the end.
Mr. Hawkins writes of films of oxide and conditions neces-
sary to produce them, as if they were negative or absent.
Mr. Rose, on the contrary,mentions them as ever present and
attendant upon the operative for him to avail himself of.
Many tool dressers there are who regard the hues evolved
in the process of drawing the temper as the steel maker or
iron maker does those evolved or emitted by the spectro-
scope, while watching to shut off the blast at the proper in
stant of time ; and it seems that the hues evolved in tem-
pering tools is so regarded by Mr. Rose. The hues will ap-
pear sooner in a thin piece of metal having the same tem-
perature as that of a thick one; but these differ in hardness
or tenacity if immersed at the same instant of time. A thin
piece of metal will harden more thoroughly than a thick one
and will differ in degrees of hardness. I bope that you may
deem my cr ticism worthy of a place in your paper.
Trenton, N. Y. JUAN PATTISON, C. E.

*
Steam Cars.
To the Edutor of the Scientific Americar. :

Some months ago I referred to a rhort line of three feet
gage railway which was then being put in operation between
Worcester and Shrewsbury; and since that time I have
watched with much interest the working of the steam cars
which have been running on the line. On account of the heavy
grades, one hundred and sixty feet to the mile, it has been
a pretty severe trial for these 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 efticient. It was demonstrated practically and
in a 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 sufficient proof that the thing was
quite feasible,

During these seventy years since that exploit of Evans,
the thing has been verified in every possible way; locomo-
tives have been constructed in every conceivable form : with
boilere vertical, horizontal, and both combined; with one,
two, three, and four cylindets; with cylinders vertical, hori-
zontal, and slanting, with cylinders placed inside as well as
outside of the boiler, with cylinders of unequal size, with
cranks between and outside of the drivers, etc. And the re-
sult of all 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
so eminently satisfactory and efficient for the whole of the im-
mense railroad work of the world, ought to be more of a
guide for those who are engaged in making steam cars and
traction engines for whatever purpo e of locomotion.

The great efficiency of oar present locomotive is doubtless
chiefly due to its boiler. It seems to be the only plan which
posses=es so perfectly all of the qualities needed for locomo-
tive work. It is simple, compact, accessible for repairs, has
vast geperating power; all of its parts exposed to intense
heat are deeply covered with water, ard, of course, it may
be constructed of any desired strength. Its center of gravity
is low, and this part is an important item in the construction
of all locomotive engines.

I believe that if makers of steam cars or traction engines
of any kind would adopt precirely thistype of boiler for the
foundation of their machiner, and then make and correct
their running gear in as thorough and symmetrical a man-
ner as is the practice of our best locomotive builders, we
should see far better results in this line of engiveering. The
common upright boiler, though an excellent boiler for cer
tain uses, is unsuitable for first class locomotives. If made
ghort, the tops of the tubes are too much affected by the in-
tense heat riquired to maintain the 120 or 150 Ibs. to the
square inch,which is necessary 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 suflicient ca
pacity, this also brings the center of gravity too h'gh, and
also renders the top of the tubes unhandy for repairs. In
either case the boiler lacks generating power.

I have much confidence, a8 a matter of economy, in the
idea of making the cylinders of locomotives of unequal ca-
pacity, say in the proportion of three or four to one, the
emall cylinder exhausting into the lsrge one through a su-
perheater, but so arranged that direct steam may be used in
both cylinders whenever an exigency requires. Our present
locomotives might be easily arrunged in this way without
affecting their style at all. In passenger and express work
especiaily, considerable economy would doubtless result
from this change. F. G. WooDWARD.

The Zodiacal Light.
To the Editor of the Scientific American :

The erroneous assertions made by one of your correspon-
dents (page 371 of the number for June 13), in regard to
the zodiacal light, ought not to remain uuncorracted. He
says: < The zodiacal light is not on two sides of the sun,
ocither is it all around the sunj; but, on the contrary, it is
ever on onesideofthesun only, his hinder side, if you will,”
etc. This error proceeds from the fact that he judges only
from its appearance in our latitude, where we see this phe-
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nomenon distinctly only in April and May after sundown,
and in October and November before sunrise. If this were
the case over the whole earth, his agsertion might have some
foundation ; but as in the southern hemisphere it is not visi-
ble at the periods stated, but only distinctly seen in April
and May before sunrise, and in October and November after
sunset (exactly at the very times that it is invisible in our
northern hemisphere), the assertion thatit is only at one side
of the sun falls to the ground.

Bstween the tropics this phenomenon shows itself the
whole year round, every morning and evening, with great
splendor. Humboldt states, in his ¢‘Cosmos,” that in the
highlands of South America he watched it morning and even-
ing, and observed that it sometimes varied in brilliancy, and
often equaled in luminosity the brightest epots of the Milky
Way; sometimes it was weaker, but it was always there,
whether the observer was on land, or cn the mountain tops,
or at sea, on shipboard.

Some account of the latest observations between the tro-
pics were furnished by Chaplain Jones, of the United States
Navy, who observed it in theyears 1856-57 from the slevated
equatorial region in which the city of Quitois situated. His
obeervations verified the fact that the light is entirely con-
fined to the region of the zodiac; that it was very strong in
the central band and broadly diffused at the sides, where it
it gradually faded away ; however, a boundary line between
the stronger and weaker portions was quite distinct.

He not only saw the light every night, but at midnight
at both sides of the hLorizon, in the east and in the west at
the same time; and during favorably clear nights,it extended
as & 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 latitudes it is never visible ,
ag 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 porsible. In the northern hemisphere, this is the
cage in April and May, at evening, and in October and No-
vember, at morning; and in the southern hemisphere, the
cages 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 rolar light from solid 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, 8o 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 ages,
their mutual gravitation causes some of them to combine,
and go 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 isnot 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
left 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 a time of drouth, it is safe to predict rain, because we
know that in the economy of Nature thereis an inevitable
law of reaction; and in a period of business depression, we
known that it cannot always last, because the elements
exist which are certain to bring about renewed activity.
These elementa are manifest and visible all around us. The
great staple products of grain and cotton, to say nothing of
other crops which promise an abundaat yield, willin a few
weeks add untold millions to the wealth of the nation.
There is midsummer stagnation now, and dullness prevails
in all departments of trade and manufacture; but is it ra-
tional to suppose 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 accumulation of unem-
ployed capital wait in vain for profitable investment, and
all because a few railroads have been built on speculation,
and bave come to grief for the lack of capital and earnings
to meet their obligations? We admit there is a present
want of confidence in railroad securities which ties up capi-
taland keeps it in abeyance; but it is a significart sign that,
notwithstanding the Wisconsin imbroglio and the record of
embarrassment and bankruptcy of the past eight months,
choice securities 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 aleo to the roads; confidence will gradually be restored,
the machinery of trade set in motion, and tbe activity thus
inaugurated will be legitimate and lasting. The crippled
roads will gradually get upon a better basis;and with the
natural development and increase of traffic, there is no
reason to doubt that existing lines will be improved, and
new ones constructed wherever they are really required. If
this is a rose colored view of the situation, not justified by
present appearances and indications, 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 avail.—National Car Builder
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Concrete as a Building Material.

In a paper latelyread 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 a beam of pure Portland cement 14 inches long and 4
inches square, fixed at one end, bore 1,580 lbs. at the other,
which is about half the strength of Riga fir. The reduction
in strength by mixture with sand was the subject of experi-
ment this year by Mr. Lamb, of Newcastle on Tyne, who
found the following remarkable results.

1cement 1 cement 1 cement
Pure. an an
1sand. 2 sand. 4 sand.
1bs. 1bs. 1bs. 1bs.
Tdays.. ... 830 550 375 77
112 days....coveienne 1,065 859 580 224
Increase per cent..... 36 55 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 believe
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 figures respecting the relative strength of
pure cement and one cement to two sand

1cement
Pure Increase and Increase.
ce]lg:nt. per cent. 2 xl;ggxd. per cent.
6 months.................. 1,200 246
12 months.................. 1,400 16-6 404 642
Syears.....iiiiiiiiieannnn 1,600 33-3 1,174 3772

These are extraordinary results,no doubt, but they are the
average of many tests, and most of us will be able to appre-
ciate 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 a block showing 40 inches of surface:

Portland Stone.. .. evvvvrertitiinernetneieneannann 47 tuns
Fire brick....c.ooviiiniiiin ittt 50«
York landing.......coovviiiiiiiiii i 9%
Portland cement,........ccoviiiiii it 120 ~

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

Chemical¥and Galvanic Action upon Teeth,

Dr. S. B. Palmer,of Syracuse, N. Y., publishesin Joknston's
Dental Miscellany an interesting paper on chemical and gal-
vanic action upon the teeth and the material used for their
preservation. The author appearsto have conducted extended
originalinvestigationsinto 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 magnetism—inseparable.  This
brings us to consider the action of theforce upon the teeth.
We adopt the theory that chemical action, which results
in the disorganization of the teeth, is stimulated generally by
acids. An investigation of the constituents of tooth bone and
its surroundings warrants such conclusions, and numerous
recorded experiments attest the same. Calcium, magnesium,
and sodium are ingredients of dentine; the saliva in which
teeth are bathed is ususlly alkaline ; the calculi which become
attached to the teeth arealso of thesame nature, having no
chemical action upon the bone or dentine. Having decided that
these agents are acids, how do they find their way to the
mouth ?

Chemically speaking, the oral cavity is an electro-chemical
cell and laboratory, in which Nature employs certain forces,
that act by laws as inflexible as Nature herself. Mechanical
force for crushing and pulverizingis furnished in mastica-
tion; heat and moisturearenot wantingto 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 hydrochloric
acid is the result. We have sent the current from two cells
of Daniell’s battery through litmus 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 singular
combinations of nitrogen and oxygen as 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 nitrogen, 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,thesaliva of food forming the third; or, by
union, a more complex current may be established. We take
gold foil as a unit, or negative element for our experiments;
with it and tin, we make a test and pronounce tin positive to
gold, or, in chemical language, it is an electrolyte, a substance
that is oxydized, or, if a compound, that is decomposed.
We find tooth bone, also an electrolyte, or positive; thegold
will remain a negative. Between the tooth and the gold, the
action of the needle will be slight ; between the tin and gold,

.| tance.

very great. The tenth part of a grain of each will deflect the nee-
dlefifteen or twenty degrees. Tooth bone and tin foil are both
below the gold,and both positive to gold, therefore electrically
nearer to each other than either is to gold. The trial of tin
and the teeth 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 is reversed ; the
bone now occupies the negative, and the tin the element
oxydized. Thereis less galvanic 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 a tooth
than a 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 electro-negative
condition to be preserved. In an acid saliva the tin would
be oxidized upon the surface,and by thatmeans form an
insoluble compound to greatly lessen further action.

Gold, being so 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 latter case we need
not look for base solder to prompt the action. The only
remedies to correct the evils thatarise from this sourceare
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 isin
accordance with a law of chemical affinity. The moisture
in the tooth bone is sufficient 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 a battery increases as the metals
approach each other, inversely as the square of the distance
from one to four. Inthe amalgam, the elements are in the
nearest possible relations. The smallest possible particle of
gold ard 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 ghort distance, no action is perceived. Thus minute sur-
faces,excited in close proximity, equal larger ones at a dis-
Again, a current, if very feeble, continued for a long
time, is 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,
as the physician resorts to other mercurials, to arrest a vio
lent and threatening disease. A tooth,that would be speedily
lost without it, is & proper tooth to be preserved by it.

— il ol E——
Iron Dams,

The Elmira Gazette urges a new departure in the method
of constructing dams. It says:

Masonry is but a 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 be 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 planking the iron frame and covering the
latter with earth or cement, tightness would be secured.
This system would achieve one end, at least. In case of a
break in the dem, no disaster could follow to the region be-
low, because only a small portion would give way and the
water would escape comparatively slowly. The anchor
could be so disposed as to render complete giving-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 Gazette suggests, that dams of |.

almost absolute security could be made of iron. The only
difficulvy is the expense. The interest on the outlay would
in many cases pay or nearly pay for the fuel required to
produce an amount of steam power equal to the water power
furnished by the iron dam.—Eps.]

How to Tell a Goose from a Gander,

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

“The goose has always a feminine appearance and the
gaunder the opposite. Her head is smaller and her beak
shorter; knot on forehead smaller and not fo pointed; ber
neck shorter and more delicate; the black streak on back of
neck not so high; colored ring around head not so bright;
her neck comes out of her body more abruptly (this is occa-
sioned by her having a larger breast than the gander),giving
a fquare appearance to the body. The voice of the gander
is keener and louder; coloring about head more briliiant;
eyes keener and always on the lookout. ~Witn such marks
plain to view, any practical gooseman can readily distinguish
one from the other.”

THE British steamer Tagus is now taking on board, at the
Jersey City wharf,opposite New York,ten large locomotives,
built at the Grant locomotive works, Paterson, N. J. They
are fora Russian railway and are to bedelivered at Taganrog,
on the Sea of Azof. They are said to be splendid examples
of American mechanism
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New Theory Comets.

The following novel theory of comets is proposed by a cor-
respondent of Iron: ‘‘ Comets are supposed to consist of thin
vapors of gases, held together by the mutual attraction of
their particles. Like all bodies go circumstanced, they neces-
sarily assume the spherical form ; and therefore the common
notion, that they consist of a comparatively small and bright
nucleus and an immensely long and illuminated tail, evi-
dently derived from their appearance in the heavens, cannot
for a moment be entertained. That their spherical form, as
shown by the reflected light of the sun, would scarcely be
discernible at the distance of our earth, even though the
comet were as dense as the densest cloud of ouratmosphere,
would not be surprising ; but if their attenuation, as described
by Sir John Herschel, be considered, all wonder ceases. Sir
John Herschel says ‘that vhe most unsubstantial clouds, which
float in the highest regions of our atmosphere and seem at
sunset 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 spiritual texture of a
comet.” Owing to this extreme tenuity of matter, the rays
of the sun’s light, as reflected by it, are absolutely invisible
to the inhabitants of the earth ; but the other rays, penetrat-
ing into the center of the comet, are refracted by this power-
ful lens of twenty millions of leagues diameter into the focus
which forms the nucleus of the comet, where there is, per-
haps, a greater concentration of rays ot light than apywhere
else, not in the body of the sun. Hence this large body of
concentrated light, streaming in a narrow path through the
remaioing half of the comet, in a direc.ion opposite to the
sun, forms that splendid appendage called the tail.

It seems scarcely necessary to point out that this mode of
viewing a comet accounts for the circumstance of the tail be-
ing always in opposition to the sun, whether in advancing or
receding. Also for the wonderful celerity shown by the tail
in turning 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
some comets have 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 a comet is near its 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
follows that at this present moment the sun is feasting on
our comet, and that when it emerges from his embraces, &
few days hence, it will have suffered some diminution of
gize.”

Coating Cast Iron 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 iron, 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 baths of chemicals
hitherto used being incapable of thoroughly cleaning the
metal. M. Gaudoin has found that very acid solutions are
necessary toremovetineoxides of iron which escapethe ecour-
ing; but at the same time the acids do not attack thesubjacent
metal. Such 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 take place. A large
number of organic acids have been found suitable for the
purpose. The oxalates of copper combined with the quad-
ri-oxalates of soda are said to give excellent results. An
electric current is employed to secure the fixing of a thick
layer of copper.

Moles,

W. S. N.says:“Onpage 50 of your current volume,yop have
an item about moles;and I would like to give you my exper-
ience with them this spring. I planted some sweet corn in the
garden very early ; and after waiting longer than the proper
time for it to come up, Iexamined it to see what the cause
was,and found that a mole had taken every grain in four rows
of corn, across a garden three fourths of a square acre, not
only once, but two more plantings after the first. On the
rear end of my farm,in a piece of ‘‘new ground,” they finished
half of an eight acre field. I would like to know what
Monsieur Flourens would say to that? The negroes in this
gection alwaysplant several hills of caster oil beans in their
gardens to keep the moles out.”

Powdering Camphor.

G. T. Eberts,in the Pharmacist, says that the methods and
suggestions for powdering camphor and retaioing this refrac-
tory body in its powdered s:ate, have not alone been numer-
ous but curious.

Glycerin is the simplest and most efficient substance to
keep camphor in a finely divided state. Take campho:r 5
ounces, alcohol 5 fl. drachms, glycerin 1 fl. drachm. Mix the
glycerin with the alcohol and triturate it with the camphor
until reduced to a fine powder.

FrENcH RAILWAY CARs —Some of the double deck cars
which are quite common upon French roads, exhibit a most
extraordinarily small proportion of dead weight. “ne on
exhibition at Vienna, with a capacity of 90 persons, weighe 1
only 1175 tuns. Freight cars weighing but 10,000 Ilbs.
carry 20,000 or even as much as 30,000 pounds.
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YOUNG'S WATER MAIN TAPPING MACHINE.

This invention, an engraving and description of which we
presented in the SCIENTIFIC AMERICAN of June 7, 1873, has
recently been the subject of several improvements. These
mainly consist in the material used in the construction, the
main bar being made of cast steel, and all other portions of
steel or brass, thus avoiding any difficulty from springing
while in operation. The two parts of the drill case, A, are
clamped by bolts and receive the drill, B. At the end near-
est the pipe is a detachable washer,in a socket having a con-
cave face to be clamped against a packing gasket in order to
make a watertight joint. Instead of making this packing
in two parts as formerly, it is now formed solid and a round
stop cock employed, over which the packing is pulled when
the machine is removed. The handle at C
communicates with a cock within, to close the
aperture when the drill is removed, said cock
having a notch 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 latter is turned so as to close the orifice.
The connecting pipe is then substituted for
the driil, the cock turned back, and the connec-
tion made. The hose at D serves to conduct
away chips blown out. The drill is operated
by the ratchet lever shown and fed by the
screw, E.

The apparatus as improved may be adapted
to 1, 4, 4, and § inch pipe, by substituting dif-
ferent drills.

This inventor has also patented, through the
Scientific American Patent Agency, April 1,
1878, an extra improvement on his device, by
which a diek of glass, F, Fig. 2, is substituted
for the stop cock usually employed and left
buried in the earth, thereby decreasing the ex-
pense and simplifying the process. For the
purpose of keeping the water back while the

vided with suitable brakes, and the general construction of
the vehicle is of strong and durable description. We are
informed that the invention is now in use in Louisville, and
has proved both efficient and useful.

Patented August 19, 1873. For further particulars re-
garding sale of rights, etc., address the patentee, Mr. Daniel
D. Smith, 376 West Jefferson street, Louisville, Ky.

Tg o
The Philosophy of Welding.

In order to find a true analogy to welding, we need go no
further than the vulgar ¢‘ siicking together”” of two pieces
of cobbler’s wax, pitch; putty, or clay. These are in a vis-
cous or semi-fluid condition, and they cohere by an action

similar to the transfusion or intermingling and uniting of

o’
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with sufficient force to drive out from between them all the
liquid silicate,and thus he secures a true annealing or actual
union of pure metallic surfaces.

Cast iron or steel containing more than two per cent of
carbon cannot be welded. Why? I think I may venture to
reply to this oft repeated question by stating that the com-
pound of iron with so much carbon is much more fusible
than pure iron, or than steel with legs carbon, and that it
runs more suddenly or directly from the golid state into that
of a liquid, and hence presents no workable range of weld-
able viscosity.— W. Matticnw Williams, in Iron.

Fishing by DMeans of Explosives,
At a recent meeting of the California Academy of Sciences,
Mr. A. W. Chase, of the U. 8. Coast 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. 1le says: “I havefound that the ordinary
waterproof fuse will burn about one foot to
every twenty-five seconds, and by experiment

connection is being made, the service pipe is
constructed in sections coupled together by a
union and having between their ends the glass
plate. As soon as thework 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.

Further particulars regarding these devices may be ob-
tained by addressing Mr. William 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 to the place of deposit. The construction is such
that, when the wagon is thus situated, the rear axle and
wheels remain stationary while the front axle and wheels
are moved toward them, causing the wagon body to slide
over the rear axle and finally to tilt rearward. The reverse
operation—that is, simply starting the draft animal ahead
—pulls the wagon body back into its place.

The mechanism and its mode of operation are as follows:
Under each side of the wagon box are two longitudinal tim-
bers,each of which is madein two parts
hinged in the center. The front ende,
A, of these timbers are connected by
the foot board and are secured to the
upper part of the fifth wheel, while
Jhe rear portions, B, are permanently
fastened to the wagon body. On the
sides of the rear hounds are pivoted
slides, C, which fit over and move on
guides attached to the inner sides of
the parts, A, of the bed timbers. Just
forward of the rear axle, and suitably
connected thereto, is a shaft, on either
end of which are adjusted rollers in
eccentric journals. To the latter are
attached handles, D, by pressing down
which the rollers are thrown in action,
lifting the wagon body clear of the
axle.

Supposing the wagon to be first in
the position of the dotted lines in the
engraving, it is evident that, the rollers
being turned into action and the front
axle and frame being pushed to the
rear, the wagon body will slide
over the rollers until the hinge of the
long timbers under the bed is reached.
The weight of the load will then bear
the rear end, left unsupported down-
ward, and the contents of the wagon will necessarily be dis-
charged. The vehicle is represented in our illustration while
in this position.

It will readily be understood, without further explanation,
how the application of draft to the pole or shafts of the
wagon speedily pulls the front axle forward and causes the
body to fall back in its former position. A longitudinal bar,
E, having a horizontal projection, and which passes through
a keeper in the rear hounds, is then turned by means of the
handle, F. The projection, assuming an upright position,
just forward of the cross piece of the rear hounds, prevents
the same from moving forward and locks the parts in place.
The rear levers, D, are also turned up, thus allowing the
body to rest directly upon the axle. The forward end of the
box is also secured by pins passing through staples, G, which
enter slots in the body timbers, The rear wheels are pro-

YOUNG'S WATER MAIN TAPPING MACHINE

two liquids. Iron and platinum pass through a viscous or
pasty 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 metals are not weldable, because
they pass too suddenly from the solid to the liquid condition.
Ice, although it fuses slowly, in consequence of the great
amount of heat rendered latent in the act of fusion, passes
at once from the state of a brittle crystalline golid to that of
a perfect liquid. It passes through no intermediate pasty
stage, and therefore is not weldable, or does not cohere like
iron, etc., at a temperature below its fusing point.

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

Dt o

Outside of the metals there is a multitude of weldable
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VSMITH’S IMPROVED DUMPING WAGON.

substances. I may take glass as a typical example of these.
Its weldability depends upon the viscosity it assumes at a
bright red heat, and the glass maker largely uses this pro-
perty. When he attaches the handleto a claret jug, or joins
the stem of a wine glass to its cup, he performs a true weld-
ing process.

The chief practical difficulty in welding iron arises from
the fact that at the welding heat it is liable to oxidation,
and the oxide of iron is not viscous like the metallic iron.
To remedy this oxidation the workman uses sand, which
combines with the oxide and forms a fusible silicate. If he
is a good workman he does not depend upon the solidifica-
tion of this film of silicate, as the adhesion thus obtained
would be merely a soldering with brittle glass, and such
work would Feadily separate when subject to vibratory vio-
lence. He therefore beats or squeezes the surface together
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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 severely felt downwards, as the resistance
is greater; and the different varieties of sea fish
found near the rocky shores of the islands as a
rule being found on or near the bottom, 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 operandt adopted by Mr. Chasge
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-
tinctly visiblee When an unusually large
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 graduate the fuse for
explosion at four. The cartridge would slowly sink—gen-
erally in a spiral—and a few bubbles of air or smoke arise
to the surface. When the firereached the fulminate of mer-
cury, there would be a sudden white flash, then a quick,
sharp detonation, the blow striking the bottom of the skiff
as if some one had struck it with a hammer. Then, ina
space of time varying from eight to ten minuteg, every fish
within a radius of forty or fifty yards would slowly c:me to
the surface. Those within the immediate vicinity of the ex-
plogion, of course, were killed by bursting the bladder and
injury to the large intestines,and had to be speared up from
the bottom. Thoase, however, at a 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
untilthe net was fairly around them, as the slightest blow
would arouse them from their torpor.

Iam now about to relate what will, perhaps, be called a
genuine ‘fish story’; but as I have, in addition to my own,
the testimony of my men to the fact,I
give it as it occurred:

I had brought up by an explosion a
number of yellow bass fish, weighing
about four pounds each. These are de-
licibus in chowder, and so instead of put-
ting them in alcohol I had them cleansed,
which was done byscaling, removing the
intestines, and cutting off the fins and
tail. The head, however, still remained
joined to the back bone. These fish, from
the time they had been taken from the
water up to the time of cleaning,remained
apparently lifeless. Nor did the removal
of the intestines arouse them. They
were then taken up to the old barracks,
where I was temporarily camped, and
hung upon nailsdriven in the clapboards.
Some little time after they had been thus
disposed of, one of the men came in and
agked me to go out tolook at the fish. I
did so, and found every irdividual bass
slapping around in as lively & manner as
if he had been freshly caught and hung
up. They had, in fact, recovered from
the explosion, and proceeded to die in
the common fashion. I took one down
and broke the backbone where it joined
the head. Its struggles ceased instantly,
thus showing that the vital force had been arrested in the
norve centers and brain at the time of explosion, and, when
the effect had passed away, that the fish had resumed a gal-
vanic life. It was probably about half an hour from the
time of explosion when this occurrence took place. I have
not been able since, however, to secure the same result, al-
though I must state thatthe only time since then that I have
tried the experiment was on the Oregon coast, where I
brought up a school of salmon, all of which were pickled for
Agassiz. These fish were, howver, too close to the explo-
sion, as they were killed outright.”

e
A 4

REMEDY FOR INSECT STINGS.—M. Dauverne says that 30
or 40 grains of quicklime dissolved in water is a thorough
remedy for the stings of insects, and far superior to ammo-
nia or any other alkali,
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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
insects devastating a grain field. An estimate of the dam-
age done to the harvests of Iowa and Minnesota during the
present year places the value of the vegetation destroyed for
the former State at $2,000.000, and for the latter at $3,000,-
000. It is also said that about 4,000 people in both States
will require help to the total extent of some $800,000.

The present belief is that the locusts originatein the great
prairies, and, when fully developed and able to use their
wings, become carried off by the wind. Their instinct com-
pels them to alight upon the first fields of young crop en-
countered, which they speedily strip of every leaf. If they
remain long enough to deposit eggs, the following year will
see the plague resumed with even greater severity. Professor
Humiston, of Worthington, Minn., who has atudied the
habits of the insects with care, describes the process of egg
laying as follows:

The tail of the female locust consists of a 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 insect, and attached to it, is the

egg cell. The grasshopper is able to push its conical shaped
tail down into the ground, and to leave it there with the cell
containing the eggs. The warm sun in the spring causes
the eggs to hatch, and the field is covered with millions of
young grasshoppers, not as large as a kernel of wheat, just
when the tender shoots of grain begin to show themselves
above the ground.

A correspondent of The Tribune, writing from Minnesota,
states that many farmers knew last fall that their land was
full of these locusts’ eggs, and anticipated that, unless they
could be destroyed, the crops would be greatly injured again
this year. Professor Humiston and others conceived 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 these eggs were deposited was
the prairie which had just been broken, this being only the
second year that a crop has been raised there. Some of the
farmers “back set’’ the land in the fall—that is, turned the
sod back again and covered it with a thinlayerof earth. Inone
of Professor Humiston’s wheat fields, a part has been treated
in this way, while part has been sown among the locusts’
eggs. The contrast is wonderful. The part that had been
“ back set” will yield at least four times as much wheat to
the acre as the other. The young loocusts that hatched on
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fact, had the matured locusts let it alone, it would have
yielded more than an average crop of wheat. The theory is
that turning the eggs well under prevents many of them
from hatching, and delays those that do hatch so long that
the crop has a chance to get a good start.

The locusts generally begin to fly each day between 10
A. M. acdnoon, 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
cornflelds they actually cover the corn that is three or four
feet high, and in many cases bend it down to the ground
with their weight. Neither flax, potatoes, garden vegetables,
nor any other crops escape.

One of the most effectual means recently employed for
saving the grain of Minnesota farmers was to ‘‘rope” the
fields—that is, to hitch each end of a 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 remain 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

the field appeared later and in much smaller numbers. In

became disgusted and flew away. Some farmers found

LOCUSTS DESTROYING A GRAIN FIELD.

smoking very effectual. When the locusts were flying, they
placed damp prairie grass on the windward side of their
fields and set fire to it. The locusts either did not alight, or, if
they did, did not stay long. But this was noi always suc-
cessful. One farmer who tried it states that at first he
thought the ‘“hoppers” about to leave; he went away for a
fresh load of grass, and when he came back he ¢ found the
rascals roosting on the fence and warming their feet by his
fires.” After that, the hotter he made the fires and the
denser the smoke, the better they seemed to like it.
China Making in Dresden,

The fashionable mania now existing in Europe, and espe-
cially in England, which is also extending to these shores,
is for old and curious china, and for odd ard rare specimens
prices are given which are ridiculously enormous. At an
auction sale recently, a professional china dealer paid $50,000
for a single pair of vases, after a very sharp competition,
and several instances have happened where sums of nearly
equal magnitude have been lavished by the wealthy in
gratifying this peculiar taste. Theold Dresden china is ex-
tremely valuable, more from its quaintness and richness of
design than for the method of its manufacture. The latter
at one time was kept a profound secret, but, like many other
trade secrets, this one eventually leaked out, go that the true
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material came to be produced in mapy German towns. Ina
report by Mr. E. Locke, an expert deputed by the English
Society for the Promotion of Scientific 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 near Meissen,
and it is washed on the works. It has the appearance of
being of a loose, sandy nature. The fine particles are floated
away, and carried with the water along a series of spouts
till deposited in tanks of slate, after which the water is
gradually drawn off. The thick slip is then put in bags
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 flat board is placed on the top, and a 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 a mold on the wheel, the foot upon it being 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 a quarter of an inch, to allow for the

dropping in the firing of them. Another man does the fin-

ishing of the edges of the plates and disher, for there is a
clear waste upon the plate of half an inch, level with the
edge, and that has to be cut away with a knife. The figure
makers have their labors 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 surface with their
tools, and every fold and embossment is retouched; it is a
great waste of labor. The molds are all very dull, and the
lines of fine drapery hardly be seen.

The plaster of Paris used for the molds seemed very
hard, with a gray look, and heavy in its gravity. The cottles
used by the mold maker were of a very rude description,
and those for the square molds were made of plaster bats
fastened at the corners with twisted wire ; the plaster seemed
to take a good finish.

The figuresareburned the first time, laid upon their backs,
with short props dipped into ground quartz. The kiln is
divided into two parts by a low dome about six feet high,
with a hole, in the center, of two feet. The clay is placed in
the bottom part and the gloss above, and all the saggers are
luted. The ware fired in the bottom part of the Kkiln is
hardly out of clay, and has done scarcely any contraction;
it is as porous as an earthen piece in the biscuit state. It is



120

Scientific dmerican,

[AuGusT 22, 1874.

———

afterwards dipped ; and the glaze being in a very thin state,
the dipper gets it on the piece very equal and thin. They
do not use a wash for the bottoms of the saggers, but a thick
bat of sagger clay, with a deal of sand in it, and it seems to
answer the purpose well.

From this it will be seen that the pieca of ware has to do
almost all its contraction in the second burning with the
glaze upon it, and with no support at all. Mr. Locke was
told the contraction was one sixth; but, from what he saw,
he thought it about one eighth. The glaze is composed of
felspar from Norway,good clear quartz, and a limestone, of a
bluish gray color before it is calcined. The clay with which
they make the saggers is found in the neighborhood of Meis-
gen; it is not a fire clay, but more after the nature of a ball
clay. They use the ground grog and a sand mixed with it.
Coal is obtained from Bohemia; it is of a very dull looking
black, and the cost must be considerable from the distance it
hasto come.

The Henderson Brake,

This improvement has lately been subjected to a practical
trial with much success, on the West Chester and Philadel-
phia Railway, the train consisting of engine, tender, and
five cars. On a level, speed 35 miles per hour, the stop was
made in a distance of 180 yards in 19} seconds; boiler press-
ure, 120 1bs. Trials on grades were made with equally fa-
vorable results, all showing that the brake has no superior.
Its construction and operation are as follows: Between the
wheels of each truck there is placed a cylindrical vessel of
cast iron, whose ends are formed of two dish-shaped flexible
diapbragms of india rubber, secured to the drum, and ma-
king an airtight joint at the periphery by flanges bolting
thereto. Two rams working in opposite directions are fitted
against and into the hollow part of the diaphragms; their
outer ends are attached by rectangular flanges and bolts to
the brake beams cirrying 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 mechanical fittings.

When pressure comes between the diaphragms, it simply
forces them apart, projecting the rams, which act immedi.
ately on the brake beams, applying the brakes; and when
the pressure is relieved,the atmosphere reacts on the area of
the rams and forces them back, assisted by the tendency of
the diaphragms themselves to recover their normal condi-
tion.

The peculiar construction of this device, it will be seen,
possessesall the requirements of a cylinder and working pis-
ton, as well as recoil springs. All piston packing and stuf-
fing boxes are dispensed with, and nolubrication is required ;
theinterior is sealed from dust, all complications of levers
and rods and attendant lost motion is done away with, and
its operation 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 therefore at our command the same power
to stop the train which is used to impel it forward. The de-
vice employed to transmit this power,to the pressure boxes
just described, consists of a hydraulic press, operated by a
double acting steam cylinder, the valve of which is worked
by the hand of the engineer. There is a piston in each;
steam actuates the one to force the water from the other,
thus creating hydraulic pressure on the pressure boxes, and
to withdraw the same to release 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 a tank, which may be the engine tank or a special tank
provided for the purpose, through a pipe furnished with a
check valve opening towards the press cylinder, in such man-
ner that the fluid cannot return to the tank; the supply is
arranged to feed automatically; any excess or leakage past
the press piston is at once returned to the tank. For low
temperatures, a mixture of equal parts of glycerin and wa-
ter is used in lieu of water, which is safe to 30° Fah. below
zero. Iron pipes are 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
pressure, a peculiarity possessed by this coupling alone,

Vaporizing Metals by Electricity.

The following simple results, communicated to Notureby
G. H. Hopkins, obtained by frictional electricity may be of in
terest,perhaps too of use in the investigation of certain miner-
als and the action of intense heat upon them.

The description of a characteristic experiment is all that
will be necessary to explain the process and to show how
similar results may be obtained from other substances.
A very fine thread of sheet platinum, of about an inch in
length, is placed between two microscope slides of glass,
and two pieces of thin sheet copper with rounded ends are
placed in contact with the extremities of the platinum,the cop-
per being any of convenient length and breadth, so as to extend
beyond the glass slides,but not to be as broad ; a charge of elec
vricity from about eight square feet of Leyden jar is passed
throughthemetals; the effect of the heat from thecharge is
to vaporize the platinum, which is instantly condensed in a
transparent layer upon the cold glass. The layer can be inves-
tigated by a microscope, and employed in various ways to de-
termine the character of the metalandits effect uponreflected
ortransmitted light.

Copper, tinfoil, tinfoil amalgamated with mercury, gold
and silver, can be used in a similar manner,but they produce
layers very dissimilar in appearance. To act upon finely
ground substances, such as vermilion, sulphate of antimo-
ny, sulphur, etc., aline of the powder must be made and

the charge be passed throughin the same way as through
the platinum.

Part of the vapor escapes from between the slides, but this
can be easily condensed upon each of two pieces of glass
placed in such a way as to intercept the vapor as it passes from
between the two slides; it is then condensed in a long but nar-
row line. The manner in which the glass is affected by the
heat,and the concussion produced by the expansion of the va-
por, are worthy of notice.

Considerable difficulty will be found in vaporizing copper,
doubtless from its being such an excellent conductor. Some
of the powdered substances appear to require a small spark
to be passed through them before they allow a larger charge
to pass, as if the particles needed polarization.

Patented Car Improvements,

There were one or two points in the proceedings of the Car
Builders’ Association, at its late meeting, in which a peculiar
sensitiveness was developed about discussing the merits of
patented devices. The impression seemed to prevail with
many of the members that such devices were not only inad-
missible as legitimate topics for discussion, but that commit-
tees,in making their reports,must not indorse or recommend
any such devices for adoption, no matter what might be their
actual merits. This, in our judgment, is a mistake which can
not be too goon corrected; nor do we think that, in order to
do ro, any alteration of the constitution of the Association is
necespary. That instrument, asit is now, merely forbids the
admission of patentees or their agents toadvocate their claims
at any of the meetings of the society, but does not prevent
the members from freely expressing their views in the regul-
ar course of discussion upon any invention or device, whether
patented or not. To suppress all discussion which respect to
patents would seriously hamper the Association in the exer-
cise of its 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 score of actual merit, and as
the interests of railroads may be affected thereby. If the Mil-
ler platform or the Westinghouse brake is a good device now,
Jet it be indorsed and approved; but as soon as either is
surpassed by something better, let it be condemned. There
is no evading this obvious duty. The Association has got to
recognize patented inventionsand pronounce upon their re-
spective merits, so far at least as they apply to railway cars,
or to be exposed to commens and criticism, such as may be
found in the SCIENTIFIC AMERICAN of July 18.—National
Car Builder.

.
*

The Fireless Locomotive System.

A correspondent, 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
1} feet diameter and § foot length, jacketed by a non-con-
ductor of heat, would be sufficient to propel an ordinary
vehicle, containing two persons, on a Macadam or wooden
pavement, at a 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 & 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. Horses could thus be entirely done away
with; and traveling would be cheaper, more convenient,
and less dangerous. A man who now keeps a horse and car-
riage could, at less expense, purchase a 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 boiler is charged, and the
cab at his door. He need not be afraid of keeping his horses
waiting at his door, as no weather will injure his steam ani-
mal. If this system were generally adopted, the municipali-
ties would probably be forced to lay narrow gage tracks
along each street, connecting with the cross streets by easy
curves; and tracks for longer distances all over the country
would follow, connecting with the city roads and provided
with boiler 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 afier or feed the horses.”

Sensitized Paper,

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 said: The
preparation of a sensitized albumen paper as a commercial
article has not been succeseful. It has been either too ex
pensive to meet the popular demand, or deficient in keeping
quality. There are several ways by which paper can be pre-
pared go that it will keep indefinitely; but as a rule, it is
exceedingly difficult, if not impossible, to make a print on
such paper that would not ruin the reputation of any photo
grapher, especially after it is a week old. Some time since,
in experimenting in this direction, I found that, by floating
the albumen paper back down for one or two minutes on a
solution of hydrochloric acid—one ounce of acid to forty
ounces of water—and drying, it would render it capable of
keeping perfectly for ten or twelve days after semsitizing.
Not only this, but the prints made on paper thus preparad
were remarkably fine, and also those made after ten days’
keeping were equal to those printed immediately after sen-
sitizing. Paper so prepared should not be fumed until re-

quired for use. After the paper has heen removed from the
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acid golution and dried, it would be well to pack it away
under a light pressure, placing the albumen surfaces to-
gether, so that when required for use it will be in proper
condition to put upon the sensitizing bath. As it is a great
convenience for photographers to be able to keep paper for
several days after sensitizing without its deteriorating, I
would suggest that some of our many manufacturers of
albumen paper prepare some of it in this way, as I am sure
that photographers would willingly pay the extra expense.
In the toning of these 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 color—and toned up
fromthat. I have not experimented enough to give a relia-
ble formula, but I would suggest half an ounce of tartrate
of antimony, which is commercially known as tartar emetic,
dissolved in sixteen ounces of water; for each grain of gold
use half adozen drops of that solution, and increase it until
you get the desired effect.

The Railway Rolling Stock of the United States.

The return of railway rolling stock, as given in Poor’s
Manual for 1874—5, on the roads of the United States and
Canadaare as follows :—

Passenger cars of all classes................ 29,90
Baggage, mail, and express cars............. 4,157
Box, merchandize, and house cars........... 87,009
Platform, gondola, and flat cars............. 52,198
Stock CArS. .t vv vttt e 14,222
Coal cars (number of wheels not stated)...... 66,887
Four wheel cars (mostly coal)............... 37,802
Caboose CArs.....covviiiiiiniiiininenenn 1,549
L0305 < 3,154
[0 TR o~ 2,102
Lumbercars..........cooiviiiiiiiiiii, 193
Freight cars not classified.................. 94,694

Total.....oovvvvviviniinn... 373,959
Locomotive engines.. .........ooveivivenn.. 14,939

Deducting from these aggregates 774 engines and 13,980
cars of all classes,as returned by the Canadaroads, leaves for
the roads in the United States a total of 14,165 engines and
359,979 cars, exclusive of what are denominated service cars,
and exclusive of narrow gage cars.

Simple Dyspepsia Remedles.

Dyspepsia arises from a great variety 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 ofa lady who has derived great benefit from drinking
a tumbler of sweet milk—the richer and fresher the better—
whenever a burning sensation 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 a tablespoonful of wheat bran in halfatum-
bler of water, and drinking it half an hour after his meals.
It is necessary to stir quickly and drink immediately, or the
bran will adhere to the glass and become pasty. Coffee 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 cases quicker cures than medicine.

High Builldings.

A visitor to our office recently, coming to New York for
the first time in several years, mentioned the prevalent ma-
nia for lofty buildings as one of the most noticeable, to a
stranger, of the changes which have taken place in our city
architecture. It is curious to remark that the tallest of
these high edifices are situated within the radius of a few
blocks of the SCIENTIFIC AMERICAN office, and our out-of-
town friends, in visiting 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
feet; Tribune building, 221 feet; shot tower, near Beekman
street, 220 feet; St. Paul’s church, 203 feet; post office
dome, 195 feet; Equitable I,ife Insurance building, when
two stories, soon to be added, are finished, 175 feet.

A Natural Curiosity.

Masgsachusetts 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 lake, between Rindge, N. H.,
and Winchendon, Mass. The newly formed island was
first seen near the town of Rindge on May 30. The fol-
lowing day it again floated off about two miles down the
lake, 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 a strong southerly
wind prevailing. But it has also been suggested that it left
Massachusetts for a summer vacation in New Hampshire, ta
escape the effects of protracted legislation, and that after all
it may only have originated in a Yankee trick for attracting:
summer tourists to the lake.

New Property of Metallic Rhodium,

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 disengagement of
heat, and reduces it to its elements, hydrogen and carbonic
acid. This action continues almost indefinitely.

When the action of the rhodium on the formic acid be-
comes weak, it is merely necessary to wash and dry the
metal in contact with air in order that the phenomenon be
repeated with its primitive intensity, disengaging equal

volumes of carbonic acid and hydrogen.
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Agricultural Life in Missourli,

What can be pleasanter, says an exchange, than the life
of a Missouri farmer? At daylight he gets up and examines
the holes around his corn hills for cut worms,then he smashes
coddling moth larvee with a hoe handle until breakfast. The
forenoon is devoted to watering the potato bugs with a solu-
tion of Paris green, and after dinner all hands turn out to
pour boiling water on the chintz bugs in the corn and wheat
fields. In the evening a favorite occupation is smudging
peach trees to discourage the curculio; 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-
dens the east and the grasshoppers tinkle against the panes
and summon them to the labors of another day.

New French River Steamboat,

A large steamboat has recently been constructed at Seyne,
France, after the plans of M. Dupuy de Lome, for the navi-
gation of the river Rhone. She is 496'8 feet in length,
and has 37'1 feet beam. With her ceal on board shie draws
but 175 inches of water, and can receive 126 tuns of load
per 3 9inches of immersion. At a draft of 50 inches she
carries a load of 900 tuns. The vessel has four boilers and
two inclined compound engines, which drive two large 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 threat-
ened to shake her to pieces. This, however, it is said, will be
shortly remedied.

.
<

American Telegraphy.

The efficiency of the service of the Western Union Tele-
graph Company is well illustrated by a statement wbich we
copy from Mr, William Abbott’'s Monthly Circular for July
1. This statement, which alludes to the perfect organiza-
tion of the Anglo American Telegraph Company, says that
mesrages 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 California, 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 Phenomena,

At a private party, given at his London house during the
past month, Sir Charles Wheatstone exhibited some 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 crown of
electric light in mid air, while musical instruments seemed
to be played by invisible hands, whereas the sounds really
came from an adjoining room, in which the player sat, and
were made to appeur 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 memorabhle as the celebrated competition
between Moses and the magiciars.— Iiverpool Post.

An Interesting Discovery.

Some workmen, while engaged in laying water pipes in
Cividale, Italy, recently encountered a large flat stone. On
raising this, a 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 lay a sword, lance, helmet, spears, a gold clasp and
ring, a piece of very beautiful gold tissue, and a flagk of
water, which was still remarkably clean. The removal of
clay from the bottom of the grave brought out the letters
GISVL—from which archzologists bave decided that the re-
mains are those of Gisulf, Duke of the Lombard Marches of
Friuli, who fell in battle ir 611, while repelling an invasion
of the Avars.

THE NEwW COMET.—Professor Parkhurst rays that the
new comet may be found, by the aid of asmall telescope, 7°
south 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 s.ar. 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.

ToorHACHE CURED BY ELECTRICITY.—Dr. Bouchard, of
Paris, says that toothache may be almost instantly arrested
by a constant battery current 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.

THE Earl of Caithness, of whose novel form of ship’s com-
pass we recently gave an illustration, has produced another
invention in the shape of a machine for cleaning and brush-
ing railway carriages. The device, we understand, is an ex-
cellent one, and has been adopted by the London and North-
western Railway Company.

Success, says Josh Billings, does not copsist in never

making blunders, but in never making the. same one a
second time.

THE immersiou of hides for hours in a two per cent solu-
tion of carbolic acid,and then simply drying them, has been
recently substituted for the tedious and expensive process of
salticg them for transportation from South America and
Australia, and with most patisfactory results. Bones have
been similarly treated for transportation.

HOW SHALL I INTRODUCE MY INVENTION?

This inquiry comes to us from all over the land. Our answer i8: Adopt
such means as every good business man uses in selling his merchandise or
in establishing any business. Make your invention known, and if it pos-
sesses any merit,somebody will want it. Advertise what you have for
sale in such papers as circulate among the largest class of persons likely to
be interested in the article. Scndillustrated circulars describing the merits
of the machine or implement to manufacturers and dealersin the special
article, allover the country. The names and addresses of persons in dif-
ferent trades may be obtained from State directories or commercialregis-
ters. If the invention i8 meritorious,and if with its utility it possesses
novelty and 1s attractive to the eye, 8o much the more likely it 18 to find a
purchaser. Inventors, patentees, and constructors of new and useful
machines, implements, and contrivances of novelty can have their inven-
tionsillustrated and described in the columns of the S8OIENTIFIC AMERI-
CAN. Civiland mechanical engineeringenterprises,suchas bridges,docks,
foundries, rolling mills, architecture,and new industrial enterprises of all
The publish-
ers are prepared to execute illustrations, in the best style of the engrav-
ing art, forthis paper only.
or well executed drawings, and artists will be sent to any part of the coun-

kinds possessing interest can find a place in these columns.
They may be copied from good photographs
try to make the necessary sketches. The furnishing of photographs
drawings,or models {8 the least expensive, and we recommend that course
as preferable. The examination of either enables us to determine if it is
a subject we would like to publish, and to state the cost of engraving in
advance of 1ts execution, so that parties may decline the conditions with-
out incurring much expense. The advantage to manufacturers, patentees,
and contractors of having their machines, inventions, or engineering
works {llustrated in a paper of such large circulation as the SCIENTIFIC
AMERICAN I8 obvious. Every issue now exceeds 42,000 and will soon reach
50,000, and the extent of its circulation is limited by no boundary., There
{8 not a country or a large city on the face of the globe whgre the paper
does not circulate. We have the best authority for stating that some of
the largest orders for machinery and patented articles from abroad have
come to our manufacturers through the medium of the SCIENTIFIC
AMERIOAN, the parties ordering having seen the article illustrated or
Address
MUNN & CO.,

37 Park Row, N. Y.

advertised in these columns.

Inventions Patented in England by Americans,
[Compiled from the Commissioners of Patents’ Journal.)
From July 7 to July 20, 1874, inclusive.

AMMONIA FROM GAS.—B. S{lliman, New Haven, Conn.

ARTIFICIAL STONE.—J. O Friel, Brooklyn, N. Y.

BOILER TUBE SCRAPER.—J. Collicott, Boston, Mass.

CAR AXLE.—G. W. Milt'more, Janesville. Wig., et al.

CHEMICAL TELEGRAPH, ETC.—T. M. Foote et al,, New York city.

COALCUTTING MACHINE, ETC.—H. F. Brown, Indianapolis,Ind., et al.

Cop LIVER OI1L.—J. G. Hava, New Orleans, La.

CONBTRUCTING PIERS, ETC.—C. E. Hill, New York city.

DAMPING PAPER.—R. M. Hoe, New York city.

FERTILIZER —R. A. Chesebrough, New York city.

HoRBE SHOE.—G. Dunning et al., Waukegan, I11.

L1GHTING GAs—E. E. Bean, Boston, Mass.

MAKING BooTs, ETC.—D, Mllls, Brooklyn, N. Y., et al.

Magi1Ng BooTs, ETC.—H. G. Thompson, Milford, Conn,

MARING Gas.—W. Elmer, New York city.

MAKING ICE, ETC.—J. M. G. Beath,San Francisco, Cal.

MATCH IGNITION SURFACE.—L. O. P. Meyer, Newtown, Conn.

PuNcHING TICKETS, ETC.—J. H. Small, Buffalo, N. Y.

REGENERATOR FURNACE.—M. Foster, Alleghany, Pa.

RENDERING FATs, ETC.—H. 8. Firmar, New York city,

SAwW AND HANDLE.—H. Disston, Philadelphia, Pa.

SCREW-CUTTING MACHINE.—C. Sellers, Pbiladelphia, Pa,

SIGNAL LANTERN.— Universal Signal Light Company, New York city.

SPINDLE AND BoLSTER.—F. J. Rabbeth, Pawtucket, R.I.

STEAM BOILER.—G. G. Lobdell, Wilmington, Del.

STEAM ENGINE AND GENERATOR.—E. A. L. Roberts, Titusville, Pa.

STITCHING AND STRETCHING CLOTH.—A. S. Dismore, Boston, Mass,

TUCEER FORSEWING MACHINE.—J. Barrett, Buffalo, N. Y.

NEW BOOKS AND PUBLICATIONS.

THE PoEMs OF VIRGIL. Vclume I., containing the Ten
Bucolics and the First Six Books of the Aneid. Price
$1.75. Boston, Mass.: Ginn Brothers.

A handsome reprint of classics of worldwide fame, edited with care by

Messrs. Allen and Greenough, with notes of great value to the student and

translator.

MINING INDUSTRY OF THE STATES AND TERRITORIES OF
THE ROCKY MOUNTAINS, including Descriptions of
Quartz, Placer, and Hydraulic Mining, Amalgamation,
Concentration, Smelting, etc. By Rossiter W. Raymond,
Ph. Dr., United »tates Commissioner of Mining Statis-
tics, etc. Illustrated with Engravings and Maps, and a
Colored Geological Msp of the United States. 8vo., 540
pp. Price $4.50. New York: J. B. Ford & Co., 27
Park Place.

There 18 little need to inform our readers of Professor Raymond’'s ex-
tended knowledge of thetopography and resources of the mineral districts
of the West. Probably no one has so thoroughly explored these regions,
pregnant with the future prosperity of the whole co1tinent, as Professor
Raymond, and certainly no one can speak more authoritatively on the sub-
Jects of mining and metallurgy. The great experience and information of
the author have been admtrably elaborated in the volume before us,and we
welcome it as a valuable addition to our list of technical and statistical
works. It isexcellently {llustrated, the maps being especially commenda-
ble for accuracy and clearness,

STATISTICAL ATLAS OF THE UNITED STATES. Part III.—
VitaL StaTistics. New York: Julius Bien, 16 & 18
Park Place.

The third part of this magnificent publication is ready in advance of the
others, and consists of charts of the proportionsal prevalence of various
classes of disease and bodily infirmities, a8 well as of nationality of the
people and other valuable statistics. The whole work {8 to consist of
fifty maps, with explanatory text, the expenditure for which has been au-
thorized by Congress ; and from the initial section sent us, we are able to
assert that no more claborate or valuable compilatien has ever been
organized, printed and published. We are indebted to the Secretary of

the Interjor for the copy of this work.
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WILEY’S AMERICAN IRON TRADE MANUAL of the Leading
Iron Industries of the United States, with Descriptions
of the Iron Ore Regions, Furnaces, Rolling Mills, Besse-
mer Steel Works, Car, Locomotive, Steam Engine, and
Bridge Works, Iron Ship Yards, Stove Founderies, etc.
Compiled and Edited by Thomas Dunlap. Price $7.50.
New York: John Wiley & Son, 15 Astor Place.

The promise held out in this very comprehensive title is amply fulfilled
in the book, wherein Mr. Dunlap has, with great labor, care, and perepi-
caclty, given an elaborate account of every establishment in the country
which makes or uses iron in {its trade. It is a complete directory of our
most important industry; and the descriptions of the various mines,
works, and factories are graphically written, giving the most detailed par
ticulars of every branch of the subject. Asa book of reference,it 18 indis-
pensable ; and it is also a very interesting and instructive work for the
generalreader.

THE LABORATORY i8 the name of a new monthly journal of the progress
of chemisiry, pharmacy, medicine, etc. Price 50 cents per annum. Bos-
ten, Mass.: W. W, Bartlet & Co.

Recent Damerican and Loreign Latents.

Improved Bottom Plate for Range Chimney.
Hamilton C. Garwood, Jersey City, N. J.—This {8 a bottom plate for
range chimneys haviog a conical or pyramidal elevation {n themiddle por-
tion, with an openingandvalveatthe top,andabove the top a pipe orflue
for carrying off the odors,smoke, etc.,fromthe range when cooking, and
for ventilating theroom.

Improved Burglar Alarm,

James H. Whitelegge, New York city.—This inventlon relates to the con-
struction of satety bolts for burgliralarms; and cons{sts mainly of aspring
bolt 80 constructed and arranged in relation to a hole in the lock bolt that
when the lock is acted upon by a key or other instrument from either side
it stops the movement of the lock and rings a bell.

[mproved Joint Connection for Top [Chords of Iron Bridges
and Improved Girders and Columns.

Walter G. Coolidge and Edward Hemberle,Chicago, [1l.—The first inven-
tion consists of a pecullarly constructed joint plece for wrought fron top
chords in bridges having what are known as pin connections, the joint
plecebeingmade either of cast iron or wrought iron. This connection i8
adapted for the construction of the top chords entirely of wrought iron
without necessitating anyrivetingat the place of connection; it further
has the advantage of enabling the connection of ties and posts with the
nin, being made independent of the top chords, and the chord sections being
put on afterward, which expedites and cheapens the labor of the erection
of the structure. The same inventors have devised a new form for iron
bars for columns, consisting of a plate with ribbed edges. Into the trough
of the said plate other plates are fitted to form thickening plates at the
endsof the columns. Rolled  beamsor plate girders are attached to said
plates connecting two together. A plain plate, straight or tapered, mAy
be employed between two i beams. Pins pass through the ends of the
columns. The advantages are superior strength for a given amount of
metal, eimplicity and cheapness of censtruction, and accessibility of all
exposed parts for icspection and painting.

Improved Boiler Washing {Machine.

Reuben Woed,Grand Ledge, Mich.—This {8 au improved washing ma-
chine 80 constructed that the steam and hot suds may be poured upon the
clotheswhile they arz in agitation and constantly changing their places,
andmay flow off, carrying the dirt with it, and may leave the dirt in the
bottom of the boiler, so that it will not again be carried up and deposited
uponthe clothes. By suitable construction,as a cylinderis revolved. the
clothes will be carried up by the wings and flanges nearly to the top of the
cylinder,when they will give way {n the middle of the mass, and fall back
{nto the bottom of the cylinder,so that they will be all the time ehanging
their position,and allthe tim= will have stream3 of steam and hot water
discharged upon them, 80 that they will be washed clean in a very short
time. The water,asit flows back Into the space beneath the false bottom,
carries with it the dirt takenfrom the clothes,and leavesit there,so that
very little of said dirt will again be thrown upon the clo thes.

Improved Steam Boiler.

Carlos A. Clark, Bloomfleld, Iowa.—This 18 a boller constructed with
two steam domes connected with each other by tubes, and with horizon-
talsteam-generating tubes by vertical tubes. The steam may be used
from the upper tube or from either of the domes,as may be found moast
convenient., With this boiler, fuel may be utilized to a great extent. No
large bodyof wateristo beheated, and danger of explosion is less than
with ordinary boilers.

1lmproved Horse Blinder.

John W. Kennedy, Central Village, Conn., assignor to himself and
Willlam H. Kennedy, Oberlin, O.—This invention consists of a blinder
made independent of bridle or halter, and applicable to prevent horses
from jumping overfences and thereby escaping from a pasture. It passes
under the eyes, stoppingall vision from side views as well as front, and as
the horse approachesa fence, not seeing it or the ground on the opposite
side, he fears to and will not leap the fence.

Improved Curtain Fixture,

Levi Bradbury, Bennington, Vt.—The brackets are made of wire with one
ormore ¢onvolutions to form springs, and with prongs, so that they may
be driven into the wood, and fastened without screws or nails. These
spring brackets are made to press against the ends of the roller with any
required amount of friction to hold the curtain in any desired position.

Improved Hay Elevator.

Uel H. Shockley, Ringville, Kan.—In this hay elevatora carriage is ar-
ranged to travel horizontally and carry a bundle of hiy suspended by the
cord, by whichmovement is imparted to the carriage. The improvement
relates to the construction and arrangement of parts, whereby, when the
carriage has reached the place of deposit for the hay, the suspending rope
maybeswunglaterally tofree it from hingeddoors or clamps,and allow
the load orbundle to descend.

Improved Feed Water Heater.

Richard Garstang, St. Louis,Mo.—This invention consists of a feed water
heater composed of two cast metal oval heads, with short eylinder attach -
ments, connected to an intermediate cylinder containing tubes fitting into
tubesheetsin thecast metal cylinders. This forms a heater of three com-
partments,in one of whichis a filter,and in another of which the feed water
is supplled in direct contact with the waste steam, after which it is forced
by a pump through the other compartments, also through the tubes sur-
rounded by the exhaust steam, and also through the filter into the boliler
allin a way calculated to be very efficient in heating the water.

Improved Hog Ringing and Marking Instruments.
Philip Listemann, Collinsville, 111.—This invention conststs of pinchers
80 constructed that a semicircular ring biank for the hog’s nose 18 formed,
and the ring blank inserted. The partlyfinished ring blank 18 placed inthe
grooves of the jaws, and,in this position, it 18 slipped on the upper cartilage
of the hog’s nose, the jaws are compreesed, and the ring blank is inserted.
The blade for marking a hog shuts into one of the levers.

Improved Machine for Making Hollow Cylinders ot
Paper.

Marble D. Keeney, Rockton, Ill.—This invention consists of & forming
roller, which 18 keyed to the free end of a shaft driven by suitable power,
and constructed of two sem!circular sections. These are pivoted by thelir
diametrical arms and fulcrumed at some distance from one joint of the
sections, while the otherjoint {8 acted upon by a pivoted wedge plece, 80
as to hold the edge of the contlnuous paper firmly in the clampingjoint by
spreading the other joint,and form then the box or barrel on the roller

Improved Journal Bearing.

De Witt C. Clough, Auoura, N. Y.—This invention consists in a journa
box,cast with longitud‘nal side grooves or channels, extending between
shoulders near the face parts for producing a irm binding of the Babbitt
metal lining cast therein.



122

Srientific  dmevican.

[AUGUSsT 22, 1874.

Improved Hay and Cotton Press.

Hiram Lupher and Dexter S. Munger, Tullahoma, Texas.—This invention
relates to novel means for operating tho follower of a hay or cotton press,
the object being to give a maxtmum purchase in applying the muscular
strength of men, and to enable the greatest weight to be compressed into
the smallest bulk. This not only produses greater convenience in the
manipulation of the bale, but diminishes the freight chargeable thereon by
rallroads and steamers.

Improved Cooking Apparatus.

Mary A. Scott, Patoka, Ind.—Thisinvention consists of a metal case con-
taining a steam boller,oveus, and steaming chambers, adapted to be placed
on a etove or range, to generate the steam for heating the cooking cham-
bers. Itis designed to distribute the heat better,and thus utilize it to a
greater extent than is done in the common stoves and ranges.

Improved Corn and Bean Planter.

George B. Smith,Coburg, Can.—The object of this invention i{s to plant
corn, beans, etc.,in rows of any width, and to fertilize and cover the same
in one operation. 1t consists in an upper frame containing the fertilizer
and grain boxes and mechanism actuating the same, and a lower orsupple-
mental frame containing openers, spouts, coverers and rollers attached to
the upper frame by links,and elevated by means of an elbow lever. A
cylinder in the grain boxes having cavities upon its periphery is actuated
by a squared shaft; and as it revolves inside a jacket of sheet metal, an arm
attached to its end alternately opensa feed slideacdmittingthe grain which
fills the cavities in saild cylinder; and the sald cavitics, when inverted from
the revolution of the cylinder,discharge thelr contents through the spouts
below. The mechanism in the fertilizer boxes 18 similar to that of the
grain boxes, except that the hopper is provided with a stirrer, and the ¢yl-
inder has no jacket. Both grainand fertilizer boxes are laterally adjusta-
ble upon the squared shafts, a8 are also the bars of thesupplemental frame
supporting the opener, spouts, coverers, etc.

Improved Rolled Metallic Bars.

Reuben P. Colton, Gananogue, Can.—This invention 18 a new manufac-
ture consisting of iron rods or bars from three fourths to half an inch in
crosssection,rolled from piles or fagots, and provided with edged pro-
jecting ribs parallel to the planes of piling.

Improved Car Axle Lubricator.

John W, Bollman and John G. Ernst, Baltimore, Md.—~This invention
elates to a novel and economical mode of applying lubricants to caraxles,
nd consists {n using a spring, one or both of whose ends clasp a side or
ides of the journal; while, on the inner side of each of these ends is at-
ached the end of a wick which 18 saturated with and has part ofitslength

resting in the lubricant.

Improved Bedstead,
Stephen P. Leake, London, Can.—This invention relates to the construc-
fon of-cribs, cots, cradles, and bedsteads, s0 that they may be made
cheaply, durable, and without the use of metallic fastenings, such as
screws, catches, or hooks : and 80 that the labor, machinery,and expense
of letting the fastenings into the frame, and fitting them thereto, may be
entirely avolded.

Improved Thrashing Machine Attachment.

Asa Low, Shell Rock, lowa.—This invention consists in causing the grain
to pass from the thrasher cylinder to an upwardly moving endless straw
carrier made of leather belts or wooden slats, and then to reach the rattle
rake while the grain that drops from the straw falls upon the bottom of
saldrake,and is carrledback where the apron deposits. The grain that is
blown over the ordinary thrashing machine riddle passes directly to the
riddle of the inventor’s attachment ; while that carried away in the straw
is first dropped through the ventilators, and then returned with the straw
carrier on the lower floor of the stacker to the same destination.

Improved Stump Extractor.

Randolph P. Cory, Consecon, Can.—This invention relates to and con-
sists in mechanical means fcr extracting stumps and roots of trees from
thetr native soil,in lifting heavy bodles, and in transplanting them with
convenience, dispatch, and facllity.

Improved Apparatus for Hoisting and Tiering Cotton.

James B.Wendel, Memphis, Tenn.—This invention relates to means
whereby cotton bales may be raised and transferred to any given position
#0 as to form a succession of tiers or piled bales in a building.

Improved Stove (irate.

M. Augustus Withers, Pottstown, Pa.—This invention relates to stove
grates,and consists in novel means whereby the clinkers may be detached
and removed from one part of the grate without the nccessity of tipping,
disarranging, or emptying the whole grate.

Improved Horse Detacher.

Thomas E. West, Nicholasville, Ky.—In this device the traces are re-
leased from pivoted levers by pulling a strap and allowing the levers to
turn into a position at right angles to the whiffletree, to which they are
pivoted.

Improved Railroad Car Stove.

John H. Mahrenholz, New York city.—Rallroad car stoves are usually so
constructed that, when the car upsets or the stove 18 displaced by a violent
colliston or other cause, the car is frequently set on fire,and the roasting
ofthe helpless passengers 18 added to the other horrors of a railroad acci-
dent. The present inventor arranges a closed top firepot and drop flue in
a cylinder having an openwork top, 8o as to presenta large area of heating
surface, and to allow the air free access to the pot and flue on all sides,
and free escape through the top of the cylinder. He alsoarranges a water
reservoirand steamgenerator beneath the floor of the car. The stove 18
firmly attached to the floor of the car,and cannot be readily displaced. It
may be turned over or bottom side up without discharging any fire into the
car, and is,therefore, safe in cases of accident.

Improved Balanced Slide Valve.

John T. Hill, Warren, Pa.—Slide valves for steam engines, as usually
constructed, are subjected to the full pressure of the steam, and conse-
quently wear and cut on tt.eir faces, and frequently become useless. The
object of the present invention 18 to so construct a valve that it will not
be subjected to this down pressure; and it consists in a valve having an
elastic top plate or follower confined between flange plates on the sides
and ends of the valves. The valve having thisplate thus arranged 18 placed
on the face of the cylinder within the steam chest, and the steam chest
cover put on, which forces down the plate against the pressure of the
springs. The reaction of the springs and the action of the steam on the
lip forces the plate upward with a constant pressure.

Improved Table for Vessels.

Captain Edward P. S. Andrews, Havilah, Cal.—This 18 an improved table
for use on vessels,constructed with sectional top leaves,swinginginsuitable
supporting standards by means of weights connected to them by pivoted
lever rods forthe purpose of retaining a level position of the top during
the rolling motion of the vessel.

Improved Bluing Package for Laundry.
Alexander M. Van Lier, New York city, assignor to himself and Freder-
ick R. Gillespie, same place,—This invention relates to the manner of put-
ting up bluing used for laundry purposes, and consists in a perforated
glass casing in which the bluing bag 18 enclosed.

Improved Steam Boiler.

Philip T. Brownell, Elmira, N. Y.—This boller has a flue leading to its
smoke discharge pipe, connected with a sliding fire box, to take off the
products of combnstion when sald firebox 18 withdrawn. The sliding fire
boxis provided with a llp arranged to close the flue when the firebox has
been pushed under the boiler. The firebox is also combined with a plate
hinged to the boller base, covering the top of the firebox when said box 18
drawn out, and swingingup out of the way at other times.

Improved Game Apparatus,

Henry L. Crist, Middletown, Pa.—In playing this game the object 18 to
throw ringsinto the colls of a spring, 80 as to be suspended. The spring
18 vertically fastened to a suitable standard. It isalsoa part of the game
to throw the rings over pins on the table beneath. The suspended ring
counts acertain number, and the other ings encircling the pins are given

ess values.

Improved Vapor Burner.

Frederick A. Sawyer, Houston, Texas, assignor to himself and Addison
H. Baldwin,same place.—The oil {8 carried through a wick tube to the
reservoir. The burners are simple perforated tubes, radiating from the
center, but in communication with an annular generating chamber which
forms the base of the reservoir. The low of oil to the chamber 18 regu
lated by means of a valve. The burner tubes are closed at their outer ends
and are providedwith panstocatch the drip. The liquid consumed may be
any of the light hydrocarbons, as gasoline, naphtha,etc., and is carried up
to the reservolr by capillary attraction,and isconverted into vapor as it
enters the burners by the high temperature caused by the flames.

Improved Adjustable Window Reflector.

Charles Christensen and Charles Olsen, New York city.—This invention
hasforits object to furnish reflectors for windows, so constructed that
they can be readily adjusted togivean inmate of theroom a view of the
street in both direetions without being seen. It consists in a simple ar-
rangement of gearing so constructed that,by turning the knob, the reflec-
tors may be extended at any desired angle, as the observer may desire.

Improved Fruit Dryer.

Judson Allen, Everett, Mo.—The hot air enters into spaces at oppo-
site sides of the drawers. These spaces are separated from the space
under the lower drawer by plates. They are also separated from the
spaces between the drawers, except the upper one, by valves, and theyare
enclosed below the upper drawer by curved deflecting plates. The draw-
ers are arranged with a passage, alternately on opposite ends, and have
slots or perforations in the bottom, to allow some heat to pass up be-
tween them. The heat is supplied to the drawers mostly from passages
by the valves, which are graduated so that each one will take its due mea-
sure, the upper one entirely cutting off the space when necessary. The
heat escaping beyond the upper valve {8 all turned in under the upper
drawer, or the next to the upper one. The dampers are connected to
levers outside of the case by links which are so adjusted as to graduate
the valves to the air currents.

Improved Finger Ring.

James Annin, Le Roy, N. Y.—This invention consists of a spring filling
plece, to spring into the ringinside of the finger after it is put on, to flll
up the slack space and make the ring fit the finger closer above the joint,
and secure it against beinglost. The fllling piece 18 provided withpoints,
to spring into socketsin the ringto hold it in plaee;or it mayhaveclips
to overlap the edges of the ring.

Improved Ditching Machine.

Thomas F. Cocke, St. Louis, Mo.—On the right hand side of a plow is
arranged a wheel the rim of which is a long endless belt of plates jointed
togetherand running up over a sprocket wheel on an elevated frame, and
carrylng buckets which, in passing under the wheel, go alongside of the
moldboard of the plow, 80 as toreceive the earth turned over by it, and
carry itup and discharge it into a spout, to be thrownupon the bankat the
side.

Improved Wind Wheel Toy.

Willlam Gorton, New York city.—This {8 a toy wind wheel consisting in
a wheel and staff, theformerbeing provided withasleevebox and pinjour-
nal,and the shaft with one or more ferrules. The wings may be placed at
any desired angle, 8o that when the wheel 18 moved rapidly throughthe air
it willrevolve.

Improved Link Block for Locomeotives.

Willlam A. Alexander, Mobile, Ala.—This link block 18 not constructed of
one solld plece, as ordinarily the case, but composed of two longitudinal
parts, whose adjoining sides are produced under suitable inclination for
the introduction and closefitting of a wedge plece; the latter 18 adjusted
from time to time, and forces the block parts closely on the link, pro-
ducing equal wearing over the whole surface of the same.

Improved Washing DMachine.

Willlam E. Banzett, Rrooklyn, Pa.—This inveution relates to that class
of machines that combine in one apparatus a washer and wringer. Itcon-
sists of areceptacle for the water having a concave false bottom, made of
ridged or grooved slats, over which vibrates one or more rubbersattached
to the ends of a palrof leverscontaining a wringer. Saldwringer osclllates
with the rubbers when the same are in operation. and when not in use is
foldedout of the way in the receptacle. Said receptacle is provided with
a double hinged 1id, which, in connection with a pairof hinged leaves upon
the sides of the washer supported by brackets, forms an ironing board
when the wringer is folded within the machine.

Improved Wheel for Vehicles.

Milledge B. Wever,Johnston’s Depot, Edgefleld county, S. C.—Thisinven-
tion relates to methods of adjusting the spokes of vehicle wheels to the
fellles, and 18 a new and improved method of doing thesame by means of
oval-shaped thimples terminating in screw-threaded stems. Said thimbles
are attached to the ends of the spokes, and the screw-threaded stem pro-
vided with a nut. The projecting end of the stem passes into a socket or
cavity in the felly, and the nut forms a shoulder by turning which the
length of the spoke {8 increased and the connection correspondingly tight-
ened, the oval shape of the thimble preventingthesame from turning upon
the spoke.

Improved Hay and Cotton Press.

Fielding L. Kirtley, Cleburne, Texas.—This invention relates to that
class of machines known as hay and cotton presses. It consists in a
strong, substantial box, for the purpoge of holding the material to be
pressed, provided with doors opening on all sides of the portion of the box
into which the bale {8 compressed. Said box is mounted on rollers upon a
frame work, one set of which are contained within a pair of keepers which
allow the box to turn upon the frame and assume a vertical position when
thesame i8 to be fllled. Securely attached to the box are metallic strags
provided with links, one set of which engage with a ratchet toothed bar
apvove and below, and the other set, with a rack, on each side of the appa-
ratus. Sald rack 13 contained within a frame work mounted upon rollers
and moving upon a level with and upon the same supporting frame as the
box. In the same frame with the rack is a shaft, bearing pinions which
engage with the racks, sald shaft being driven through cog wheels by a
second shaft which {8 actuated by a spring-seated lever that engages with
aratchet wheel made fast to sald shaft. As these levers are operated, the
movable frame is advanced, and a follower block attached to the same i8
forced into the box, there compressing the material contained therein into
a bale.

Improved Car Wheel.
Isaac Dripps,Philadelphia, Pa.—The wheel {8 formed of wood and metal,
theobject being to render it light, elastic, and yet strong and durable.

Improved Jigger for Separating Ores.

William H. Plumb, Mauch Chunk, Pa.—This invention consists, mainly,
in the arrangement of an ore-receiving receptacle with inclined perforated
bottom and central tubular extension, which is vibrated rapidly by suita-
ble mechanism in connection with a central perforated disk. The latter is
inclined in opoosite direction to the bottom of the receiving receptacle,
and provided with vertical downwardextending guide lugs,and a mechan-
ism for adjusting the relative position of the perforated parts. The cen-
tral bottom extension of the receiving receptacle is guided in its motion
by a sleeve, while the upper part of the same 18 guided in a surrounding
perforated cylinder, with similarly reciprocating but considerably slower
motion. This slides up and down in the upper wall of the main casing,
and discharges intermittently the lighter part of the ores when its perfo-
rated inclined 1im rises above the upper rim of the casing, conducting the
lighter parts off to a chute of suitable inclination, extending around the
main casing. The ore or coal {s fed through a suitable hopper to the cen-
ter of the recelver, and Kept continually submerged in the water in the
tank, and acted upon by the currents of tte same. A piston valve serves,
in connection with the bottom extension of the receiver round the conical
base of the main casing or tank, for the regulation of the flow of water
from the extension to the interior part of the tank where the heavier par-
ticles are discharged. An inclined casingconnects with the bottom of the
tankand incloses the ore elevator for carrying up the heavy particles and

discharging them above the waterlevel of the tank.
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Improved Washing Machine.

John S. Headen, Freeman, Mo.—This invention consists in combining,
with the beater or press board frame, a cover, in such a manner that the
same {sfreeto reciprocate with the beater frame for preventing spattering
of the water,the cover belng also detachably applied,so as to enable the
clothes to be readily inserted and removed.

Improved Candle Holder,

Willlam Ulrich, Newark, N. J., assignor to himself and F. Haupt, same
place.—This invention relates to a candle holder for use on Christmas
trees. Spring legs are soldered to the under side of the socket base, and
bent in such a manner that they pass sidewise ot each other and give to
the curved parts, immediately below the point of intercrossing, a spring
action, so that this part not only fits to the branch of the Chrietinas tree,
but also adheres firmly to the point to which it has been applied. The
lower parts of the legs are spread out in inverted V shape, and are detach-
ably connected by a plece of wire to which a weight 18 hung.

Improved Sewing Machine.

Willlam W. Abbott, Philadelphia, Pa.—The first part of this invention
consists of a guard attachment on the bulged take-up plateused in connec-
tion with the rotary looper of a machine in which a commercial spool is
used for the under thread, to prevent the sald looper from hooking into
the old loop. The second part consists of an improved arrangement of
devicesforactuating the loop spreader; and thethird part consists of an
fmproved arrangement of devices for operating the under thread spool
carrier.

Improved Farm Gate.

George Hoskins, Gilead, Mo.—This invention consists of a gate which
slides by its double end plece along T-shaped pleces hinged to the main
post,and is retalned thereon by pins passing through perforations of the
end pleces. A lever, pivoted near the middle partof the gate, raises the
gate by its pivoted upright rod near the fore end of the lever, while the
rear end of the same locks into notches of the gates for the adjusting of
the supporting pins. The adjustment of the gate for the passage of small
stock above the snow or other purposes {5 easily accomplished.

Improved Pill Machine.

Plerre Cauhape, New York city.—This invention consists of a couple of
sets of pointed hooks in a jointed stock, which opens and closesthehooks
forgriping and releasing pills, in combination with a table and a holding
bar, for holding the pills 8o as to be taken by the hooks for dipping them
in the gelatiu coating bath; also, a socket clamp for taking the pills
from the hooks after the first dipping ; and also a spring clamp for taking
the pills from the socket clamp and dipping them a second time in the
coatingbath. A special advantage of this apparatus isthat the pills may
be dipped each time exactly to the center, 8o that the two coats will meet
and join thereat without overlapping, and thus make the pills uniform.

Improved Horse Shoeing Harness.

John Clarridge, Mount Sterling, Ohio.—This invention consists of a
strong harness with ropes from the breech band to posts near the head of
the horse; aleo, straps from the breast strap to the postattherear; aleo,
strapsfor fastening the breech and breast straps to the floor,for prevent-
ing the horse from going forward or backward and rearing or kicking.
It also consists of a strong saddle, having a windlass on it for raising the
foot to be shod by a rope, sald windlass being adjustable along the top of
the saddle and capable of turning as required for hitching to the different
feet; and it also consists of & strong bar on eachside of the saddle, for
the suppor: of an adjustable hook, with straps attached, with suitable
ring and buckle for lifting and holding the feet while being shod ; also, for
holding the guide pulley (which 18 adjustable), over which the rope passes
from the windlass to the foot to be lifted.

Improved Gate for Railway Crossings.

Elmer Ridge, Philadelphia, Pa., assignor to himself, Amos H. Taylor, and
Isaac C. Shallcross,of same place.—I'his 18 an improved gate for rallroad
crossinge, consisting of balanced folding gates placed parallel to the
track into recesses of the ground, and hung to side standards, combined
with connecting lever rod and lateral crank shaft with lever handle, o as
to be rapidly and easily thrown into positionon the approach of a train
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 Air Furnace.

Edwin H. Camp, Jackson, Mich.—The fire box extends horizontally, and
ismade dlamond-shaped in cross section, a little larger one way thanthe
other, and arranged with its grcatest diameter in its vertical axis. Flanges
in the horizontal axis separate the parts below from the part above. so
that the cold air, which {8 first admitted to the lower part,wlll ail be caused
to pass through the fire chamber by tubes into the uppcr part of the heat-
ing chamber. The upper set of the horizontal tubes of theradiatorin the
space above the furnace is supported directly over the top of the furnace
by two short flues, discharging the smoke and hot air from the furnace into
it. The other tubes are suspended over the sides of the furnace by middle
and end flues. Disks are pla:ed on a rod, which extends along the interior
of the upper horizontal tube and projects out at the front for a handle for
working the disks which constitute a damper for controlling the escaping
smoke, hot air, etc.

Improved Vehicle Spring Brace.

Andrew J.McRay, Alma, Wis.—The rear end of a brace 18 connected with
the rear axle,and its forward end is connected with the forward bolster. A
rod passes up through a hole in the reach, through a hole in the brace,and
its upper end is firmly secured to the body of the vehicle. Therodhas a
head formed upon its lower end to prevent it from beingdrawn up through
the reach. By this construetion, the rod and the brace will prevent the
body of the vehicle from being thrown forward when the wheels enter a
hole,and wlll also prevent the springs from jumping up,so that the springs
will be prevented from being injured or brokea by these causes.

Improved Drawing Board.

Charles Poore, of Lexington, I11.—This {8 an improved drawing board,on
which the paper can be placed quickly and neatly without the use of mucil-
age or glue, and without producing stiff gluededges or ridges, and thercby
an igaccurate working of the T square. The board is provided with
grooves running parallel to and at a suitable distance fromthe edges of the
same. The inner sides of the grooves are sligh tly inclined, and the fasten-
ing strips, of the width of the grooves, are pressed down over the edges of
the paper, to bind tne same to the board.

Improved Tile Machine.

Ira P.Merwin, Syracuse, N. Y.—This invention relatce to that class of
machine in which the pipe is mounted on a vertical core in a vertical case
supported on a base plate, 8o that thecorecan beremoved from the molded
pipe,and the latter removed in the mold case to dry, and consists of a core
standard or core base for the support of the core, detachably connected to
thelatter by a bayonet fastening,toallow of connecting and disconnect-
ing them readlily; alsc, a novel mode of fastening the core standard in the
machine.

Improved Sink Trap.

Henry Milller, Johnston, R. I., assignor to himself, George Miller, and
Alfred B. Irons,same place.—The nozzle of the cesspool cxtendsdown 8o
as to afford a considerable fall of water, and dischargesintothecup of the
trap. Thence the water escapes over the edge in such mannerthat small
articles, fallilng down the nozzle when the strainer is raised. will not be
carried out of the cup and down the pipe. Lugs are cast on the stench
trap, with a bolt cast in for attaching the trap by lugs on it to be screwed
up by the nuts. This trap 13 adapted for the use of revolving scrapers for
cleaning it out, if required, in case the strainer be screwed down, the scra
pers being fixed on arms under the strainer connected to the pivot of a
turning knob at the top of the strainer, in the center.

Improved Paint Compound.

George W.Pond, Brooklyn, N.Y., assignor to Mary E.Pond, same place.—
This invention {8 a paint which readily drles and hardens under water
either salt or fresh, eftectually resists the attack of the teredospiralis
and 18 consequently very valuable as a paint for all marine vessels. It
made from coaltar by combining withthelatter nitric acid, rosin,and su
phuric acid.
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Buginess and Lersonal,

The Charge for Insertion under this head is $1 a Line.

Annealer Wanted—To take charge of the
furnaces in a malleable iron foundry ; must be able to
give reference, and state where and how long he has
Deen engaged in the business. Address John H. Thomas
& Co., Dayton, Ohio.

To Engine Builders and Boiler Makers—
A practical Boiler Maker desirer a location for a small
shop, or would purchase an interest in one already
established. AddressJ.C.,P.0.Box 2728, St. Louls, Mo.
For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address %nlon Iron Mills Plbtsburgh Pa.,
forlithograph, etc.
Engines 2 to 8 HP. N.Twiss,New Haven,Ct.

For Sale—A lot with building suitable for
a small manufacturing business,ina very healthy, thriv-
ing village, where coal and lumber are cheap. Enquire
of Box 204, Canton, Bradford Co., Pa.

No Keys, Key-seats, Set-screws, Bolts, or
Pins used in fast'ning the Taper-Sleeve Belt-Pulley.
Holds firmly; can’t be thrown out of balance: casily
moved ; can’t injure shafting. One pulley sent on trial
to any part of the U.S. Address A.B.Cook & Co.,Erfe,Pa-

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

Steam Air Pump Wanted—A good Second-
Hand Steam Air Pump, capable of a plosaure of at least
40 pounds. Address J.Barnard,23So.3d st.,Camden,N.J.

C. B. Cotton & Co., Agents for the Sale of
Patents,West Gorham, Malne This irm are reliable,and
possess superior facilitles. Iatentees will find it for
thelr interest to secure their services.

Clock Movement Stamping Cos., send Price
List to J. F. Ronan, Boston Highlands, Mass.

I have a small brass (stamped) article that
I want manufactured. S. K. Seelye, Hudson, Micn.

Button-Hole Worker—Patent for Sale—
Sample worker sent for i5c. A.W.Webster,Ansonia,Ct.

Best and Cheapest Wind Wheel Wanted,
for raising Water 6 ft. Davison & Silvers, Cranberry,N.J

Scientific Books.—Send stamp for [1lustra
ted Catalogue. E. & F. N. Span, 446 Broome St., N.Y.

Wanted—Circulars and Price Lists from
Makers of small Water Motors, suitable for running
light machinery. Address Porter Blanchard’s Sons
Concord,N. H.

Safe Investment.—For Sale—Big Muddy
Coal, Timber, and Farm Lands. The whole or one inter-
est in 746% Acres of the Big Muddy Smelting Coal Lands,
in Jackson County, Illinois. Vein 3and 6 feet in 80 fcet
from surface; five improved Farms,with2{6acres under
fences; Timber,such as White and Lurr Oak, Walnut
Poplar, Ash; being 500 acres. The Timber alone will
pay for the land. The St. Louis and Cairo Railroad runs
through fald lands, two miles from Murphysboro, the
county seat of Jackson County, [11. Will sell the whole
for $75 per acre, and take half or one third interest.
Address Dobschutz & Abend, Owners of three Mines in
St. Clair Co., Illinois, Belleville, St. Clair Co., I11s.

Deane’s Patent Steam Pump—for all pur-
poses—Strictly tirst classand reliable. Send forcircular.
W.L.Chase & Co.,95 & 9/ Liberty St., New York.

Models of all kinds made toorder. All kinds
of light metal work. H. B. Morrir, Ithaca, N. Y.

Tornado Windmill Co.,Elba,Genesee co.,N.Y.
Spinning Rings of a Superior Quality—
Whitinsville bplnulug Ling Co., Whitinsville, Mass.
Seud forsampleandprice list.
Wanted—The Manufacture of ‘‘Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.
The Pickering Governor, Portland, Conn.
Portable Engines 2d hand, thoroughly over-
hauled,at % Cost. [.H.Shearman, 45 Cortlandt St.,N.Y.
The Improved Hoadley Cut-off Engine—The

Cheapest, Best, and Most Economical steam-power in
the United States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Mechanical Expert in Patent Cases. T.D.
Stetson, 23 Murray St., New York.
Gas and Water Pipe, Wrought Iron. Send

for price list to Balley, Farrell & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystore Portable Forge Co., Philadelphia, Pa.

Roilers and Engines, 8econd Hand. Egbert
P Watson, 42 Clift St.. New York.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

The “Scientific American” Office, New York,
18 fitted with the Minlature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, ofices, dwellings. Works for any distance.
Price #5. F. C. Beach & Co., 203 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St., New York.

For Solid Emery Wheels and Machinery,
send to the Union Stone Co., Boston, Mass., for circular.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln & Co., Hartford, Conn.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 170 Grand Street, New York.

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for working Stone, dress-
ing Emery Wheels, Grindstones, &c., 64 Nassau st., N.Y.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co., New Haven, Conn

Small Tools and Gear Whee!s for Models.
List free. Goodnow & Wightman,?23 Cornhill, Boston,Ms,

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Decided excellence and moderate cost have made
these goods popular. Homer Foot & Co., Sole Agents

or America, 20 Platt Street, New York.

Mining, Wrecking, Pumping,
Irrigating Machinery, for sale or rent.
ment. Andrew’s Patent,inside page.

Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work. No. 34 Dey street, N.Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.
Bert Philadelphia Oak Belting and Monitor
Stitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
St., Philadelphia, Pa. Send tor circular.
Temples & Oilcans. Draper, Hopedale, Mass.
Buy Boult’s Paneling, Moulding, and Dove-
tailing Machine. Send for circular and sample of work.
B, C. Mach’y Co., Battle Creek, Mich.. Box 227,

Drainage, or
See advertise-

Engines, Boilers, Pumps, Portable Engines
Machintsts Tools.l..H. Shearman, 45 Cortlandt St., N.Y.

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

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electric light, giving alarms,and various other purposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the world on receipt of price. F. C. Beach & Co., 263
Broadway,New York.

Rue’s “ Little Giant” Injectors, Cheapest

and Best Boller Feeder in the market. W. L. Chase &
C ¢..98,95, 97 Liberty Street, New York.

H. B. Wlll ﬁnd a recipe for modelm(r wax
on p. 58, vol. 24.—A. J. L. can remove stains of mk and
fruit by therecipes on p. 171, vol. 30.—C. A. B. will find
that the construction of paper boats 18 fully described
on p. 165, vol. 21.—J. D. G. will tind details of the man-
ufacture of tin plates on p. 377, vol. 29.—E. L. will ind
directions for canning green corn on p.107,vol. 31.—
W.R.H. will find a description of an sollanharp on p.
330, vol. 26.—I.I. N. will find directions for making pa-
perfireand waterproof on p.129, vol. 28.—I. A. M. can
japan small tin articles by the process described on p.
132, vol. 24.—J. E. can joinpleces of rubber by usiag the
cement described on p. 203, vol. 30.—B. W. B. can keep
cider sweet by following the directions on p. 10,vol1.28,
—F. C. R.can enamel leatherby the process givenon p.
122,vol.27.—P. O. F. and W. R. T. do notsend thelr
addresses.

0. P. B. asks: What mode of procedure is
necessary to prevent paint from blistering and crack-
ing? I have three doors, all facing the east, which
blister exceedingly,from the size of a pea to that of a
Mexican half dollar. Ihave had them painted twice in
the last year,eachtimewith the same results,blister-
ing, scaling, and cracking. They are pine ot the best
quality. Would boiling the oil have any effect? Or
would hot oll, first appliecd, help the case? Iathe use
of shellac any advantage? A. The cause of the blis-
tering 18 most probably & too rapid execution of the
work. After the first coat of paint i{s put on, time
should be allowed for it to shrink into the wood and
get hard upon the surface before the next coat is ap-
plied ; and the same foreach coat, when there are more
than two. Use spirits of turpentine to thin the paint,
andnot benzine.

F. A . H.says: 1. You deny that a solid
body, projected \'ertlcally, returns to the earth with the
sameforce as was used in projecting, by reason of the
resistance of atmosphere, whereas the atmosphere has
just as much resistance one way as the other. A. If
youhave any idea that our statement was incorrect,
you can easily settle thc matter by an experiment. Get
a friend to throw a ball into the air, as far as he can,
and you catch it as it returns. Then stand off two or
three fect from him, and ask him to throw the ball to
you, with all his force, and again catch it; you will thus
be able to determine whether the force at starting and
returning arethe same. We do not think that we have
given any rule for the horse power of steam boilers.
If you have any information on the subject that you
would like to impart, we shall be glad to hear from
you.

W. E.D.says: I am building a conveyer
to convey feed and grain and wish to turn an angle with
a universal joint. The angle {8 of 110°: can the con-
veyor be made towork ? A. It wouldbe better tomake
the conveyor in two parts.

J. J. T. asks: Which will discharge the
most water,two 6 inch pipes or one 12 inch pipe? A.
All other things being equal, the discharges of water
frompipes are as the areas of their cross sections. A 12
inch pipe has an areaof 113:0976,and a 6 inch pipe, of
28:2744. Thereforea 12 inch pipe has double the capacity
of two 6 inch pipes.

J. E. asks: What will restore the color to
a black coat which has been stained by perspiration?
A. Try ammonia.

L. E. A. says: In your issue of July 29,
wax is recommended for noftenlng violin tones. In what
part of the bridge should the wax be placed,aud what
wax I8 the best to use? A. Use a bard white wax, and
place it on the edge of the bridge where the strings are
strained.

B.M. & Co. say: In casting an iron roller
around a cast steel mandrel, the cast iron always bub-
bles up and Iorms, atter Zcooling, & honeycomb. We
have tried borax, and warmed the mandrel; but we
hadno better result. What will prevent {t? A. Dry
the molds and cast the rollers upright, suspending the
steelshaft if necessary,and cast the roller rather long
er thanis necessary. By thismeans your casting will
be sound: and cutting oft the top end of the roller, to
bringit to its proper length, will take away the few air
holes that are ltable toremain there.

J.A.B. asks: A freemasons’ lodge has a
hall in a brick building, using the second story. The
lower story is used forstoreand dwelling; and in build-
ing, the usual method of deafening was used, namely, a
floor midway in the joists, and then an inch or so of
plaster,and then the floor lald down as usual. But this
fallsto deaden the sound, in fact it seems tomake it
wmore hollow sounding, and the noise comes below too
much. Our propositionis to lay strips one inch thick
on the floor,s1y 1 foot apart, and then 1l thateven
with mortar,and lay another floor tight on that; will
you please inform us about it? Would several thick-
nesses of sheathing paper, tacked down underthe car-
pet,helpit? A. The deafening was probably put in
with a loamy mortar, which 18 too often the case, and
has stuce shrank irom the wood and cracked, and per-
haps turned to dust. If it were possible to take up
the floor and put in a fresh layer ot good lime mortar,
it would help it. If not, two thicknesses of building
paper laid under the carpet would improve {t.

R. M. says: 1. I have a boiler about 16
inches in length and 8 in diameter. What would be

the bestsize for a oylinder for sucha boiler? A. You
should use a cylinder of 1inch dlameter and 2 inches
stroke. 2. What could I best make it of? A. Elther of
fron, brass, or white metal. 3. What should be the
power to the pressure per square inch? A, It will
equal the pressure on pistons in pounds, multiplied by
space passed over in feet per minute, and divided by
83,000.

What power I8 required to run an ordinary sewing
machine? A. About one thirtietk of a horse power, on

an average.

W.S.P.says: Ihave hit upon a crank
which gives two strokes of the pitman to onerevolu-
tion of the crank shaft. I made a model and showed
1t to several machinists,and they all said that they had
never seen or heard of anything like it. Do you know
if such an invention was ever made? A. A device for
the purpose 18 quite old.

M. & H. ask: Will leather last longer than
rubber, if continually under sweet water, and bent for-
ward and back under a little strain? How long will
eachlast? Is thereany other fiexible stuff more dura-
ble for the same purpose? A. Rubber will generally be
themore durable of the two. We cannot answer your
other questions without knowing more details.

A. S. asks: Having to renew the firebox to
my hot air engine, having a cast iron bottom with
flange on the same and sides of heavy sheet iron, I find
it impossible to draw the sheet iron to the bottom tight,
although therivets are only } inch apart. Can you tell
me of a cement that will close them and withstand the
heat,the bottom being often of a white heat? The
leaks are small. [ have tried pulverized firebrick 2
parts, with 1 part plaster of Paris, also litharge and gly-
cerin. The former is the best, but flakes under the in-
tense heat. A. A well made rust joint may answer.

R.G.T. says: I have a spindle of three
inches diameter,and I want to bore a ring out, driving
fit. What additional allowance am I to make to get
thatringto go on,and what {s the specified rule to take
in practical work of that kind? A. Set your outside
callipers to just perceptibly touch the shaft, and your
inside callipers on a pointed wire gage to barely touch
the points of the callipers, and to barely touch tle hole
inthecollar. Whydo you not trythespindle inthe
collar while the latter i8 in_the lathe? If thecollaris
to be a permanent fixture, why not warm it and then
shrink iton? Thereis no rule asto the allowance on
callipers for a driving fit; it is too fine an opera-
tion to allow of any practical rule. An expert work-
mancanrelyupon his judgment; others try and re-try
the fit.

B. H. S. says: I am rununing an engine of
the following dimensions: 20x26 inches cylinder, 125
revolutions per min ute, 100 korse power, 7} inch crank
shaft, and 11,000 1bs. fly wheel of 12 feet diameter.
Thereis an opening insteam pipe from steam dome to
engine of 5inches diameter, and cast iron steam pipe
18 feet in all, with 3 elbows. Ihave 3boilers,24 feet long
and 43inches diameter,with two 16inch fluesin each. A
steam drum runs across the 3 bollers at !¢ the distance
from the back end of boilers. The dimensions of steam
drum are 18 inches diamet. r, 14 feet length, and there
are three 4 inch openings in connection. At certain
times, just after firing up, we have a severe rushing and
hissing sound,just as if steam were passing veryrapidly
from one boiler to the other; this lasts for 3or 4 sec-
onds and 18 then followed by & heavy thumping and
rumbling noiseand a quicksudden jarring of the botl-
ers. Allof thisprobably lasts for 6 seconds,and at low
gtages of waterand high pressures of steam; and the
needle onthe steam gage shakes and trembles, and the
waterleaves either the middle boller or one of the side
boilers. Can you tell me what 18 the trouble? I think
the openings in the mud drum connections are too
large, and the water passes from one boiler to the
other from uneven firing. A. The trouble seems to be
caused by excessof pressure en one boiler, due to un-
eveniiring. Wehave frequently pointed out, on form.
er occasfons, the trouble and danger likely to resuilt
from this arrangement of feed pipe. Eachboller should
be fixed so thatit can be supplied with water, inde-
pendently of allthe rest, and so that water cannot be
forced from one boilerinto the other,

G.& W.say: Sixty days since we put up a
boiler of 44 inches diameterand 20 feet long, with nine
6 inch return flues, torun a 12 x 30 engine twenty feet
distant,and connected thereto by a steam pipe of 2%
inches dlameter, with a furnace 18 inches deep and
bridge wall carried within four inches of boiler and cir-
cular in shape, with side walls 3 inches from boll-
er. The side walls are carried up to make fire linings
high, and there {8 a combustion chamber, at rear of
bridge wall, 16 inches deep, divided by two walls equal
distances apart,andcarried up like the bridge wall; but
it ired hard and ate up too much fuel. We changed it
several times withno improvement, and now have the
bridge wall 5 feet 2 inches below the boiler. Wetook
down the division walls of combustion chamber and
filled it up to withinfrom9 to 12 inches of boiler;but it
{8 not asgood as at first, firlng much harder and not
keeping steam 80 easily. We use shavings from yellow
pine for fuel. We sometimes run three planers, besides
acarpenter’s shop. We require 100 1bs. steam to run
everything well,but cannot keep it up now by any kind
of firlng. Our chimney 18 30 inches diameter and 40
feet high. We shall await your advice before changing
again. A.Itmay be that your furnace i8 not large
enough, that your grate bars are of the wrong kind or
improperlyset,that there 18 a largeleak of steam in the
engine,that the boiler isnot large enough for the work,-
etc. Matters of this kind are best settled bya good en
gineer,after an inspection.

J. D. agks: 1. Of what horse power should
an engine be to runa boat 25 feet long and 4 feet wide,
built with a flat bottom (like the Loats on the Missis-
sippl river) with a depth of 18 inches, witha 12 inch
guardoneachside? A.From6to8. 2. Whatamount
of tunnage could such aboatcarry? A. From3to 4,in-
cluding the weight of the boat. 3. Woulda propeller
orsternwheelbe the most eftficlent? A. Stern wheel,
probably. 4. Which would be the cheapest? A. There
would not be much difference in cost between the two.

A. M S. asks: What will be the pressure
on 128 square feet when the wind blows against it at the
rate of 40 miles per hour, 20 miles per hour, and 10
mlles per hour ?

A. Velocity of wind, in

Pressure against a per-
miles perhour.

pendlc 'lar surface, in
1bs. per sq}2uare foot.

ik
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2. Would the pressure be the same if the air was still,
and the plane moved against it at the same rate? A.
Yes.

1. Whatisthecostof aluminum? A. About the same
as that of silver. 2. Can it be procured in this coun-
try? A. Yes.

N. B. S. asks: Where was the first railroad
on which the first locomotive engine was used, for con-
veying passengers or freight, in this country? What
was the date thereof? A. The late Joseph Harrison,
Jr.,statesthatthe first locomotive runin America was
the “ Lion," built at Stourbridge, England, and used on
the Delaware and Hudson railway in 1829,

A.& W. B. C. asks: Howean we soften a
broken circular saw, 80 that we can easily cut it up to
use the steel for other purposes? A. Make the ateel
red hot,andleave in aheap of dry sawdust till cold.
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G. D. asks: Suppose a man were stationed
at every degree, or only four minutes of time apart
around the globe, and a man should start from New
York, say at noonon Monday and keep pace with the
sun, which station would first inform him that it was
Tuesday noon? A. At 180° from the merician from
whichtime 18 reckoned. All vesselskeeping Greenwich
time change the date one day either backward or for-
ward, according as they are moving east or west,in
pasting the place where the longlitude {8 180°.

At what place opposite the sun on the earth should
anobservation be taken to be in a straight line through
the center of the sun and the earth at the moment of
perihelion, in order to establish a point in the heavens
at themomenrnt the earthis nearest the sun? A.The time
of theearth’s perihelion passage {8 given {n astronomi*
cal almanacs in Greenwich time, and an observer who
wishes to be on theline between the centers of the sun
andof theearthatthattime must place himself on the
meridian of longitude there indicated.

M. H. R. says: I have a large brick build-
ing, built of common brick, which I am now having
painted and penciled. Would you advise me to mix
any liquid glass with thelast coat of flat brick red, or
to put on a coat of liquld glass, after the painting and
penciling 18 done? If the liquid or soluble glass makes
apermanent covering, I think It would be a valuable
addition to put on a last coat of it, as otherwise ina
few years the oil dries in and the red will rub oft unless
a coating of oilisapplied. Perhapsit m'ght be well to
walit a yearor two before applying the glass. A. We do
not think the use of soluble glass would {mprove the
paint;itisused mostly forinside work. If your build-
ing 18 a new one, it would be better to let it stand as
long as possible without painting, to enable the walls to
dry.

P. D.—Theproblem of a boring bar being
out of true, boring a true or oval bore 18 capable of
threeexplanations: If by * being out of true with the
lathe shears’’{s m2ant that the bar {3 out of true as 1f
{n consequence of being bent {u its length, it will bore
a true hole, providing,as stated, that the carriage feeds
up to the cutter. If the term “out of true with the
lathe shears’’ means that a line d ‘awn between the cen-
ters of thelathe will not be parallel, both horizontally
and perpendicularly, with the shears of the lathe, still
the bore will be true if the boring bar runs true and the
cutter head feeds along the bar; if, however, in this lat-
tercase,thecylinder feeds to the cut,the bore of the
cylinder will be oval. Boring bars with immovable
headsarenot, however,underany circumstances good
tools to use, because their length must necessarily be
twicethat of the length of thecylinder; hence theyare
notsorigid,and are therefore more liable to jar and
spring thanbarshaving traveling heads, which need be
onlylong enoughtoallow the head to pass through the
cylinder.

E. L. E. and others: A child is in the sec-
ondyear of his age when he has completed the first,
and 8o on. Sothatamanisinthe twenty-sixth year of
his age when he has completed twenty-five years, tke
twenty-sixth year commencing on the twenty-fifth an-
niversary of his birthday.

W.P. G. asks: Where can I get a copy of
the American Astronomical Ephemeriz? A. At the Hy-
drographic effice, Washington, D. C.

J. H. G. asks: What objections are there
to the use of raw gas tar with clean bar sand, thrown
on asapplied, for a coating on an EnglisL. roofing felt ?
Wouldsuch a coating last, say,t wo or three years ? Gas
tar 18 sold here for eleven cents per gallon. Wl 1t last
longenough to payfortheputtingiton? A. Gastaris
used as apaint or varnish on wooden fences, and all
woodexposedto the weather, and I1s found to be bene-
ficlal as a preservative; especlally is it usedto advan-
tage on the bottom of fence posts in the ground, to
preventdecay. It willnodoubt preserve the felt, and
we do not know of any objection to its use. But they
charge you too much for it; two cents per gallon {8
enough.

G. W, S. agks: Is there any device for ta-
king steam out of a boiler by a tube and conveying it
under the grates of the fireplace, to keep the iredown
whenthe engine i3 stopped? A. We do not know of
anything of the kind.

C.asks: How can I Dlue gun work? A.
Havinga quantity of charcoal ashes or an ironplateor
in a box, place over the fire and heat slowly. Put the
articles to be blued in the ashes; and as they heat up,
take out occasionally to observethe color. When the
color i3 a blue, do not take them out, but leave them
until they have become white again, when theyshould
be taken out and allowed to cool. Byreturning the ar-
ticles and re-heating, you will have the second blue;
the first will rub off easily, but the second will wear a
long time.

H. D. A. asks: What isthe correct weight
of cast iron balls of 5% Iinches diameter, made of hard
iron,such as is used for car wheels ? A. Average weight,
about 21{ 1bs.

Z. asks: How many 1lbs. of steam of
160° Fah. can onelb. of ice condense, leaving its water
depositat 30°? A. About 0182 1b.,if there 18 no loss by
radlation and conduction. A line in our Business and
Personal column will doubtless obtain an answer to
your other questions.

H.H. H. asks: 1. Can an engine e made
to cut off at any desired point with a cut off valve work-
ing on top of anordinaryslidevalve, by lengthening or
shortening the cut-off valve rod? A. Yes. 2. If so,
what i{s the relatlve position of eccentric? A. The
cut-off eccentricshould be set so that the cut-off valve
has motion coincident with that of the piston.

W. C. asks: Will you please tell me the
usual proportion betw: en the high and low pressure
cylinders in a compound engine? A. The low pressuro
cylinderis made from 2}; to 4 times as large as the high
pressure. .

Is it difficult to determine the horsepower of a loco-
motive? A. Itwould be necessary to attach a dynamo-
meter to the locomotiye, or to take indicator diagrams
from the cylinders.

Is the Science Record printed every year, and can I
get back numbers? A. Yea.

J.B.says: I have scen it stated that, for
accurateshooting, a muzzle loader beats a breech load-

er. Is thisthe case? A. A goodbreech-loading rifle is
better than a muzzle loader.

C. M. A.says: 1. In a late number of your
paper you advisea correspondent,who wants to buitld a
sail boat sixteen feet long,to build a centerboard boat
sixorseven fcet beam, and cat-rigged. What is a cat
rig? A. Single sail with boom and sprit mast.
Would you bave theboat clinker-built or caulk-seamed?
A.Caulk-seamed. 3. How far from the bows should the
widest place hbe? A, From8 to1l0feet.
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E. 8. G. asks: In setting the valveson a
locomotive engine in which the throw of her eccentrics
bad been changed from 5 to 5% inches, I could not get
her valves square. I first set her at full stroke; and
when hooked up she was out yery badly. I laidit to
the 1inks, but do not think the fault was inthem alto-
gether. Inextset her hooked up to 13% inches, and
found that at fullstroke,on the forward center, giving
her no lead and putting her on the back center,she was
blind % of an inch. This was with the reverse lever
in the forward motion,with the engine cold. The valves
have 1} outside lap and )4 inside lap. When she went
out, she was square at full stroke. I told the foreman
that the expansion had divided that }{ inch blind, and
madeher blind }inch on each end. Was Iright,and
whatis thereason we can get her square onlyat one
notch? Would the link lifters aftect it any ? They are
very short. A. Itis generally impossible to get equal
action of the valve at each end, on account of the an-
gularity of the connecting rod, etc. A valve which is
right when cold 18 frequently verymuch outof adjust-
ment when steam 18 turned on. A trial with theindl-
cator {8 the surest test, and {n general the only one
that can be relied upon to ensure accuracy.

B. W. says, in reply to W. H. M. L, as to
accelerating the making of good butter in warm weath.
er: Whenmilk {s reduced to between 50° and 60° Fah.,
immediately after coming from the cow, the cream will
rise in fourhours. If the temperature is kept at 54°
without variation or agitation, ail the creamn will come
to the surface in one hour. One of the secrets of ma-
kinggood butter I8 to remove the cream before lactic
acid commences to form. Hence the reason why farmers
who have milkhouses situated over cool springs invari-
ably make the best butter. A few years ago, business
necessitated my remaining in the South for about two
years;and feeling the want of good, fresh butter, [ ar-
rangeda block tin worm in a wash tub, with funnel in
upperpart, the lower end protruding tbrough the side
of the tub nearthe bottom. I fllled the tub with ice
water,and as the milk came in pails from the cows,
poured themilk through the worm, regulating the flow
and temperature by pouring it in. Icouldrunitoft at
51°, and kept it so for one hour by setting the pan in ice
water, when the cream was removed and churned, ma-
king the “ Simon Pure.” ¢ Orange county’ milk will
keep one day longer without souring by the same pro-
cess.

W. H. W. says: In your issue of July 25,
F.E T.says: “ Plles driven in salt water on the South-
ern coast are very soon destroyed by worms. They
might be protected by metal sheathing, but that is too
expensive. Isthere any method known, both cheap
and eftective, of securing wood against the attacks of
these worms?’’ You add: *“ Weshallbe glad to receive
replies to theabove for publication:” Thorough coat-
ing withamorphous black lead paint will effectually
deter the worms ; they will no more attack the carbon
of that paint than they would charcoal; only by an
abrasion which shall lay bare the wood, {8 there any
danger fromthe worm. The paint should be carefully
made, wholly with raw linseed ofl. Let each coat be
well worked on, and perfectly dry before asucceeding
coat beputon; pclish each coat gently with sand paper.
Three or four coats of good palot, properly put on,
willprevent any attack by the worms. This paint be-
comes exceedingly hard, and adheres with singular
tenacity.

B. says,replying to the query of H. D. M.:
“How can lcleau petroleum barrels, fitting them to
hold cider?’”” Steam the barreis by means of a pipe
from a boller introduced at the bung hole until all the
glueand dirt comes away, then wash once or twice with
scalding vinegar. The outside is of course to be cleaned
with a brushand soap and water. Petroleum barrels
cleansed inth!s manner,and with wooden hoops and the
usual plastered ends, are extensively used in Europe for
shipping the finest salad olls which come to our tables.

C. B.I..says, in reply to J. A. J,, who asked
how to kill house flies: Filla tumbler about half full of
soapy water; cut a plece of pasteboard somewhat larger
than the top of the glass; cut a hole in the middle
about the size of a cent: then smear one side of the
pasteboard with molasses or other sweet stuft, and turn
it 8o that the molasses will be on the lower side,nearest
the water. Be carefulnot to get any of the molasses
on the outside of the pasteboard; and put it {n the
place frequented by the files. Intrying to get the mo-
lasses, they will tumble off and be drowned. You will
soon have a tumbler full of flles.

B.C.asks: How can I meltsteel scraps in a
crucible, and have it retain the nature of steel? My
experiments thus far, when the steel was melted and
poured into a sand mold, have produced castings of a
very poor kind of rotten white iron.—J. E. asks: How
is the pnosphoruslight (which the Navy Department
have adopted) made?—D. C. G. asks: Why is it that
some of the human tecth (most frequently the cuspids)
have corrugations or rings around them, similar to cor-
rugationsaround the horns of cattle>—C. B. F. asks:
‘Will some one give me full instructions for making a
racing boat?

COMMUNICATIONS RECEIVED.

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

On Feathered Arrow Heads.

On a Mechanics’
By V.T.

On Davies’ “ Arithmetic.” By L. H. S.

On an Improved Furnace. By B. T.S.

On a Mosquito Net. By L. E.

On Lightning Rods. By B. W.

On Ice Machines. By J. W. H.

On Aerial Navigation. By D.and by J.H.D.
Also enquiries and answers from the follow-

ing:

A.0.L.—C.M.—G. W. R.—H.ILF.—P. & E.--W.R.T.

—J.H, 8.

By C. J. I
Political Organization.

HINTS TO CORRESPONDENTS.
Correspondents whose inquiries fail to ap-
pear should repeat them. If not then pub-
lished, they may conclude that, for good rea-
sons, the Editor declines them. The address
of the writer should always be given.
Enquiries relating to patents, or to the pa-

tentability of inventions, assignments, etc.,
will not be published here. All such ques-
tions, when initials only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all; but we generally
take pleasure in answering briefly by mail,
if the writer’s address is given.

Hundreds of enquiries analogous to the
following are sent: “Please to inform me
where I can buy sheet lead, and the price ?
Where can I purchase a good brick machine ?
Whose steam engine and boiler would you
recommend? Which churn is considered the
best ? Who makes the best mucilage ? Where
can I buy the best style of windmills?” All
such personal enquiries are printed,as will be
observed, in the column of ‘ Business and
Personal,” which is specially set apart for
that purpose,subject to the charge men.ioned
at the head of that column. Almost any desired
information canin this way be expeditiously
obtained.

[OFFICIAL.]
[ndex of Inventions

¥OR WHICH
Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

July 21, 1874,

AND EACH BEARING THAT DATE.

fThose marked (r) are reissued patents. ]

Alloy to resemble silver, M. H. Campbell . 153,154

Amalgamator, ore, Kirk & Ayers......... . 153,171
Baking mold, G. Wingate............... .. 153,111
Bale tie,cotton, W. Cooper. . 153 317

Bell, ca’l, S. G. Levey.......
Bell, door, W. H. Nichols.

.. 153,262
.. 153,271

Belt stretcher, G. E. Burt. .. 153,152
Belts, lacing, G. E. Burt............ .. 153,163
Blower, ro'ary pressure, W. Pruett ... . .. 153,202
Boller and alr furnace, steam, A. B. Wllson ....... 153 211

Boiler covering, Irons & Clayton
Boiler, wash, S. Whitnum
Book rack, self-adjusting, [. Walker
Boot and shoe, J. L. Joyce
Boot and shoe heel, H. H. Bigelow.....
Boot heels, making, McKay & Falrfleld..
Boot heels, compressing, H. H. Bigelow.

.. 153,357
.. 153,110
.. 1532
. 153,34
153,306
.. 153360
.. 153,305
. 153,376

Boot and shoelast, F. S. Prentice.......... .

Boot tacking machine, Thompsoa & Bergh.. .. 153,183
Boot blacking machine, B. Palmer......... .. 153,274
Bottle stopper, F. SchlicK.....oovvvvinnninnnn, Ceeees 153,380
Box,C. F. E. BIOOd .teviiiiiiiinniieenennnnsonnnnans 153,303

Bracelet, C. E Hayward....
Brick machine, G. Boudriot..
Broom, sacking, C. H. Toll..
Brush, R. Ashworth...........
Bullets, grooving, H. Borchardt..
Bung hole lock, Faubel & Knorr.
Button fastener, G. L. Robinson.
Button fastening, D. Heaton .....

.. 153,219
.. 133,189
.. 153,226
.. 153,220
. 153,310
. 153,218
.. 153.282
. 153,220

Can for o1, etc., A. C. Stoessiger.......... .. 153393
Can for shipping olls,etc., Moore & Hickey........ 153.268
Can, oll,Clayton & Dobbins........cccuvunnnnnnnnnn 123,157

Can opener, A. V. M. Sprague.
Cannon, msking rings for..J. F. Allen
Car axle box, D. A. Hopkins..
Car axle box, L. A. Perrot......cccovvviivennnnnn..
Car axle, rallway, H. H. Rhodes ...
Car brake, S. C. Taft..........
Car coupling, F'. A. Gardine
Car coupling, S. R. & Z. M. Hibbard.
Car coupling, G W. Putnam.
car coupling, C. Schnoor

.. 153,391
.. 153,204
. 153,255
133,371
153,203
. 153286
153,330
.. 153,167
.. 153377
. 153,283

Car coupling, E. P, Terrell.. . 153,393
Car coupling, Wilkingon € @l....ccevueernniereansss 153,290
Car, street, W. J. Wilson.........oooiiiiiiiiiinnn. 153,412

Cars, apparatus for moving, E. Hedge .
Carding machine doffer, H Holcroft.. .. 153,340
Carriage running gear, Herrinton & Irish. . 153,337
Carriage shaft and pole, O. F. Van Marter........ 153,103
Carriage wheel, T. Weaver . 153,207
Cartridge shells, loading, L. A. Beardslee 153 302
Celluloid molding, R. F. Hunt...... 153,196
Cereals for food, L. S. Chichester. 153,210
Chair fan. rocking, E. C. Hall. 153,335
Chair, foleing, E. A. Gould... . 153,332
Chalr, spring rocking, S. Fallon... 153,326
Children from falling, preventing, J. Konigsberg 153,266
Chocolate, etc., preparing, Evans & Dyson. .. 153,325
Churn, J. B. F. Dowell................. 153,32
Churn, R. Murphy 153,366
Cigar machine, W. J. Wadsworth. . 153,288
Clamp, floor, J. Carlile ... 153,23

. 153 206

. 153,336

Clamp, joiner’s, C. S. Van Wagoner .

Clamp, staging, C. E. Richards...... . 153,280
Clothes wringer, B. Smith..... . 153,182
Clutch, E. W. Kelly.......... . 153,199
Cock, lock stop, J. Douglass.......... . 153 521
Column, wroaght iron, C. H. Kellogg 153,170

Cord, etc., making, W. H. Defrees ...
Corset steels. etc., covering, E. Geary, Jr.

153,320
. 153,217

Cotton, opening and cleaning, J. B. Wendel..... 153,406
Cotton seed huller, P. J. Martin............ . 153.263
Crib, child's, J. W. Forsyth...... . . 153.329
Cultivator, P. P. Hill ...ccvvvivnnnnnnns . 153,168
Caltivator, Van Sickle & McConaughy . 153,404
Dental engine, N. Stow....... . 153,292
Dish, pickle, W. M. Kirchner.... . 153,221
Door spring, C. S. Van Wagoner .. 153,402
Draft producing apparatus, G. Wingate.......... 153,413
Dredging bucket, T. Symonds............. . 153.395
Dredging apparatus, hand, R. R. Osgood.. . 153,272
Drills, sharpening twist, C. Van Haagen .. . 153,401

Edge plane, P, Bauer ... 133,209
Elevator, hay, A. J. Nellls .... ... 153,269
Elevators, safety stop for, Bevins & Wels......... 153218
Enameled metsal articles, G. A. Burroughs (r).... 5,973
Engine, compound, W. Baxter, Jr . 153,300
Engine, rotary, L. W.McKenney.. . 153,175
Eraser, E. Welssenborn.. . 153,408

Evaporating dish, graduated, W. G. Dinwidd{e... 153,159
Fare box lamp ventilator, J. B. Slawson...... veee 153,383
Fats, treating, F. J. Kraft....cocovvuieniniennnnanns 15:3,350
Fence, wire, T. H. Speakman . 153,390
Fifth wheel for vehicles, W. Fi8her...cc.........u. 153327

Fire extinguisher, S. S. Lippincott....cccvvvuee.... 153,855

Flax, cleaning, Jerome & Platt....... cerererienens . 153,259
Fluting and smoothing iron, B. F. St. John 153.285

Frult jars, forming necks of, T. Hipwell 153.338
Furnace, hot afr, J. Fridley, Jr . 152,166
Furnaces, condensing fumes from, Kirk & Ayers 153,173
Fusee, safety blazing, G. C. J. Snelder . 153,181
Game board, J. Butt.......cu..s 153,236
Gas making, W. Vincent. 153.184
Gas motor engine, G. W. Dalmler. 153,245
Gas purifier, J. R. Smedberg....... 153.386
Gas retort,closing, J. R. Smedberg 153,365
Gate,automatic, E. E. Chesney .. 153,315
Gate, farm, Molitor & Renkert .. 153.363
Gear cutting machine, J. A. Peer . 153.370
Generator, carbonic acid, 0. Zwietusch (r) 5,981

Glue dryer, J. Barbanson.. 153,148
Grain cleaner and scourer, C. Custer...... 153.3:8
Grain cleaner and scourer, W. W. Ingraham...,.. 153,169

Grain scales, C. J. Palne...
Grapnel, J. B. Toselll ...
Handcuff, Broome & Wood..
Harrow, S. Burgess........

Harrow, A. B. Spies..

.. 153369
. 153281
158,312
. 153,214
153.225

Harvester, A. Jamison. 153,258
Hatchet, R. H. Morrison ..... 153,364
Hats, die for shaping, D. Dennis.. . 153.191

. 153,363
153,319
. 153,301
153 348
.. 153231
.. 153,331
. 153,156

Heel lifts, etc., compressing, J. Ellison...
Heel plate, adjustable, H. W. Danforth.
Hemmer, J. H. Bean.
Hinge for safe doors, P. F. King
Horse detacher, A. Barker
Horse power, J. S. Schotield
Hydraulic cansl lift, E. Clark........

Ice house for meat, etc., D. T. Conklin.... 153,243
Indicator, C. H. Dunham .. 153,160
Inking apparatus, G. D. Morse.. . 163,177

. 153,303

Iron, burning, C. P. Benoit
Ironing board, R. Colltns............ 153.242
Jack, lifting and carrying. W. H. Godtrey.. . 153,331

. 153,234
153,312

Lampblack, making.J. H. Bottenberg..
Land marker, S. Phillips.............

Latch, knob, D. Wolf ......... 153,291
Latch,reversible, L. Weston. 153209
Lathe, H. Bickford .o 153,304
Lock, W. Baldwin.....oovineennnnns terenee ... 153,213
Lock, H. Winn...... . 153,415

Lock, seal, S. Wright.
Lock, etc., hasp, C. F. Leopold...
Loccmotive chimney, G. W. Waltt
Locomotive wheels, raising, J. M. Farrington..
Looking glass and phote,I.N. Shatto

. 153,203
. 153,351
. 153407
. 153,165
. 153,283

Looms, let-oft mechanism for, J. Mason.......... 153,264
Mandrel, expanding, H. P. King ....ccccvvuiennnnn 153.347
Measure, adjustable liquid, J. P. Leitzell. . 153352

. 153,222

Meter. liquid, F. A. Morlev..

Mill, cider, Whiteley et al., (r). 5,978
Mill, ¢ider, H. L. Whitman (r). . 5972
Mill.rolling, Chaltant & Hahn. ... 153,239
Mitering machine, J. Jones.. . 153,343

Mitten and glove, K. D. Burr.. 153,151
Molder’s flask, J. McClure.....ccovveeeiinienennnnns 153,174
Molding articles from pulp, J. R. Moffitt. . 153267

... 153,162
... 153,216
. 153.311

Muslic leaf turner, W. Ellis
Nasal douche, M. F. Potter

Nozzle, E. R. Bristol..... .
Nut lock, R. H. Doane.. .o 153,192
Otl colors, coating paper with, Goth et al ., 153,218

0O1il, treating cotton seed, H. Goldmann............

153,251
Ores, drylng, R. Teats .....c.covvt ceiiinnernnioiennss 163,337
Ores,machtne for pulverizing, Kirk & Ayers . 153,172
Organ, reed, R. Burdett ....ooovviiiiiincnceioncncns 153,150
Overalls, H. F. Woodward.....ocovviinnniieiinnnnns 153 292
Ox yoke, J. Ernhout....... . 153,193

Package tle, A. Miller..
Paper bag machine, Appel & Mathes
Paper box. R. Ritter.....coecvivvnnnns

. 158,25
. 153295
153281

Puaper folding machine, C. Chambers, Jr. (r) 5,974
Paper pulp wood grinder, F. A. Cushman . 158,190
Paper, roller for winding, B. G. Read .o 153207
’avement, C. Plnnington . 153.374
Paving tiles,etc.,concrete for,T. Heap 153,253
Paving block, P. Zadig............ 153,187
Pen extractor, O. Evans .......... . 153,164
Photographic picture, S. F. Conant..... 153,158
Pickaxes, forming eyes of, W. Andrews 153,228
Pin, safety, J. Poznanski.......... . 153,178
Pipe, blow,G. W. Love . 153 357

Pipe, cement lined sheet metal, P. Ball
Pipe, mold for earthen, J. H. Root.....
Piston, C. E. Emery...........coo.0.

Plane, bench, G. M. Thompson -.....
Planing machine, metal, J. L. Hewes
Planter, corn, J. Armstrong, Jr.

Plow, R. I Azbill ............. .

Plow, carriage, G. W. Hunt...... ereeerieeenes eeees 153,256
Press, clder, W. S. Dyer....cccviiiiiinnnnneniennnnnns 153,324
Press, cotton. W, H Walker .......

Press, cotton and hay, G. W. Grader.
Press, hay and cotton, F. L. Kirtley.
Printing press, C. A. Cadwell
Pump,siphon steam, C. Rogers.

Pump, steam, W. Atkinson...... .
Pump, steam vacuum, J. R. McPherson. 153,361
Pumps, operating, Smith & Jackson..... .153,3%9

Punches, etc., operating, C. H. Reynolds
Purifier, middlings, Wiliford et a!
Radiator,steam, J. A. Miller....

. 153,279
. 153,411
.. 153,176

. 153,261

Ralildrilling device, J. S.

Rallroad rall joint,Shalters & Ray....covvvevnennns 153,205
Rallroad switch, A. B. Edmands.. . 153,161
Rallroad switch, B. Plerre ..... . 153,313
Rike, horse hay, M. K. Flory . 153,328
Rake, horse hay, B. Morse . 153,201
Rations, feed, W. H. Page (r)....... cesessnsnsontas 5,951
Reflector, C. F. Jacobson..... .. 153,341
Refrigerator,J.M. Blaisdell.. .. 153,307
Respiring apparatus, A. Gallber . 153,194
Rooflugcomposition, G. Stelnemann (r) . 5.976
Sash fastener, L. Weston. .. 153,208
Sash holder, N. B. Bates.. . 153,232
Saw arbor, J. Torrent.. .. 153,4C0
Saw mill,J. Brown.....ceeeveanen .. 153,313
Saw mills, log turner for, S. Keller . 153,46
Saw-setting anvil, M, Hitchcock... . 153,339
Scaffold, F. H. D. Newhard ...... 153,270
Scow, top dumping, T. Symonds. 153,396
Seeder, J. F. Keller............... 153,345
Seeding machine, J. H. Jones . 153,198
Sewing machine, T. A. Weber.. . 153,210
Sewing machine hemmer, R. Price. . 153,179

. 153,352
. 153,977

Shade holder,lamp, Merrill et al ...
Shatting, universal, T. Welham (r)..

Sneet metal cap die, Mason & Perry. . 153,358
Shirt bosom, J. H. Myeras........... 153,367
Skate, roller, J. Fenton...... . 153,249
skirt protector, M. H. Chase........ . 153,314
Slates,composition for artificial, H. W. Holly.... 153,195
Spike extractor, M. Biglin....... . 153,233
Spindle, lubricating, A. M. Wade, . 153,185
Stalk cutter, E. P. Lynch........ . 153,200
Stove board, A. D. MCMaBter (N..eeiiiareeenes.. 5,980
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Stove, heating, Love & Pruden..ce.ccceiienennnnns 153,356
Stove, lamp or gas, W. J. Laval . 158,351
Table, ironing, G. C. Paine . 158,213
Tap, ecrew, J. CooK........ . 153.316
Telegraph apparatus, R K. Boyle .cecvvenennes .. 183,309
Temperature, regulating, O. Naumann........... 153,368
Thrashing, dust catch for, R. Z. Bader. . 153,230
Toy, J. A. Crandall... . 153,244
Toy whistle, J. Chaskel .......... 153,155
Trap, fly, A. L. and W. H. Wells. 153,186
Trap, mole, T. Brannan........... .e. 153,235
Treadle, H. A. Manley. ... 153,359
Treadle, J. W. Staples ..... ... 153,284
Utnbrella rib, A. Clarke......cecevvuenn .. 153,241
Valve and overtlow, waste. J Foley + 153,250
Valve, check, G. R. Crane (r) . 5975
Valve, steam regulator, G. Sumner.. . 153,394
Vehicle hub, Poirler & Guimont...... .. 158,275

Vehicle spring reach, E. Grimshaw..... weee.. 153334
Vehicle spring recoll arrester, J. P. Leltzell. oo 153,358
Venhicle wheel, C. T. Sleeper....... teceessesessvanee 153,384
Veneers, cutting, C. Munn... .. 133,365
Vessel, iron, R. Powell
Vulcanizing tlask, rubber, H. M. Edson (r).......
Wagon running gear, J. Ryan .

Washing machine, D C. Mitchell. 153.266
Washing machine, C. C. Snow..... 153.224
Watch case bow, J. C. Dueber.. 153,247
Water closet, J. Jones ....... 153,197
Water filter, H. T. Vaders .. 153,406
Water wheel, J. J. Dodson. 153,246
Water wheel, W. R Green... 153,252
Wheelbarrow, S. Binguam....c.oeeveevneenes 153,149
Winding fabrics,machine for, G. R. Babbitt... 153.212

Windmill, S. E. Amenb...ccvvvuiiiiiennennnnnnnnns
Windmill, Jelley & Parvia....
Windmill, R. Y. Rockwell .

Window blind, Van Horn & Douglas

Window olinds, making. L.. Duennisch. 153 323
Window shade, N. Scraaton. 153,382
Wind wheel, G. Candee ......ceevvivvvnnnnnniinnns 153,237
‘Wire-coiling machines, J G. Smlm ..... 153,337, 153,388

APPLICATIONS FOR EXTENSIONS.

Applications hav: bzen dulyfiled and are now pending
for theextension of the following Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
30.450.—RUBBXR CAR SPRING.—T. F. Allen. Oct. 7.
30,451.—CLOTHES SQUEEZER.—F. Arnold. Oct. 7.
30,158. —CARWHEEL.—G. S. Bosworth. Oct. 7.
30,517.—CAR SEAT AND CoucH.—E. Burke. Oct. 7.

EXTENSIONS GRANTED,
29,228.—MOWING MACHINE.—A. B. Allen.
29,229.—ScnooL G1L.OBE.—J. R. Agnew.

29,233 —FILE CUTTING MACHINE.—E. Bernot.
29,238.—GRIDIRON.—J. S. Brooks et al.
29,263.—LOWERING BoaTs.—W. Flowers et al.
29,700.—STOVE GRATE.—D. H. Nation,
29,319.—FLOUR CHEST.—I. R. Shank.
29,3J3.—WATER WHEEL.—J. W. Truax.
29,335.—GRAIN SEPARATOR.—A. J. Vandegrift.
29,338.—CABLE SURGE RELIEVER.—~J. Bingham

DISCLAIMERS.
29,300.—STOVE GRATE.—D. H. Nation.
29,333.—WATER WHEEL —J. W. Truax.

DESIGNS PATENTED.
1,564.—NUBIA.—H. Boot, Phlladelphia, Pa.
1,555t0 7,567.—CARPETS —J.H.Bromley, Phtladelphia,Pa.
1,563.—BoxEs.—J. Cowmly, Pniladelphia, Pa.
1,569 to 7, 5i1.—CarPErs.—H. F. Goetze, Boston, Mass.
1,572 to 7,574. —STAIR PLATES.—W.T. Mersereau, Orange,
N.J.
1,515 and 7.576.—CEANDELIERS.—F. R. Seidensticker, W
Meriden, Conn.
1,517.—CHECKER MEN.—C. Spooner, Bridgeport, Conn.
7,98.—TWINE HOLDER —E. J. Steele, New Britain, Ct.
1,579.—BRACKET.—A. Wunder ¢¢ a! , New Haven, Conn.
1,580 to 7,584. —CARPETS.—J. M. Christie, Kidderminster,
England.
1.585.—SPOON HANDLE, ETC.—J. Polhamus, N. Y. city.
1,586 t07,588.—CARPETS.—C. A. Righter,Pniladelphia,Pa.

TRADE MARKS REGISTERED.

1,883. —CARPET SWEEPER.—Haley & Co., Boston, Mass.
1,884.—DYE STUFF.—W. H. Place, Providence, R. I.
1,885.—PowpER.—J. W. Willard. San Francisco, Cal.
1,886.—Soapr.—C. K. Wllletts, Chicago, Ill.
1,887.—WINES, ETC.—A. D. Findlay, Brooklyn, N. Y.
1,683.—K1D GLovES.—F.Hegle, New York city.
1,889.—ELECTRIC APPARATUS.—S.Kidder,New Yorkcity.
1,890.—OLIVE O1L.—H K. Thurber & Co.,New York city.
1,891.—PACKED FRUITS, ETC.—South Jersev PackingCo.,

Cedarville, N. J.
1,892.—SPICES, ETC.—Warren & Bidwell, Toledo, O.
1,893.—SPECTACLES,ETC.-T.A Willson & Co.,Reading,Pa.
1,894.—IRON AND STEEUL.—W.Barrows & Co.,Tiptcn, Eng.
1,895.—KI1p GLOVES.—F, Hegle, New York city.
1,896.—CUREFOR CORNS.—Lawrence & Co ,London,Eng.
1,897 —BITTERS.—Sloat & Powell, Peekskill, N. Y,
1,898.—FILES AND STEEL.—W.Spencer & Co.,Masbrough,

Epgland.
SCHEDULE OF PATENT FEES,
Oa each Caveat [P 2 U}
On each Trade Mark.. P . 25

On filing each application for a Patent (17 years). $13

On issuing each original Patent...c.ceeeeeecececces.. 820
On appeal to Examiners-in-Chfef...... vieessennnees. 810
On appeal to Commissioner of Patents......ceee.0... 820

On avplication for Reissue......ce veeeuuan
On application for Extension of Patent .
Ongranting the Extens!on.
On fillng a Disclaimer.....
On an application for Design (3% years).
Onapplication for Design (7 years)....
On application for Design (14 years). ... ..

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CANADA

JoLy 21 To 25, 1874.

3,690.—W. E. Wright, Rome, Oaelda county,N. Y., U. S.
Improvements in evaporating moisture from drying
peat, brick, lumber, fruit, vegetables, and other sub-
stances, called *‘Wright's Drying Arrangement.”
July 21, 1874.

3,691.—G. Doane and B. L. Harris, Orosse Isle, Wayne
county, Mich. Improvemeants on hinges, called
Ioane’s Improved Hinge.” July 21, 18%4.

3,692.—C. E. Seal, Winchester, Frederick coanty, Va.,
U.S. Improvementson cut-oft and regulating cocks,
called “Seal’s Gas Cut-oft and Regulator.” July 21,
1874.

3,693.—I. K. Macaulay, Kingston, Frontenac county,
Ont., assignee of C. H. Willlams, Matteawan, Duch-
es8 county, N. Y.. U. S. Improvements on brick ma-
chines, called *“ The Star Brick Machine.” July 25
1874,



Avucust 22, 1874.]

Advertisements,

Back Page = = = = =« = = $1.00 a line.
Inside Page= « =« =« = = =« 73 centsa line.

Engravings may head advertisements at the same rate per
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Fifth and Last Gift Concert

IN AID OF THE

Publi¢ Library of Kentucky,

POSTPONED TO
November 30, 1874.

DRAWING CERTAIN AT THAT DATE.

LIST OF GIFTS,
One Grand Cash Gift.. .....8$250,000

B

One Grand Cash Gift 100,000
One Grand Cash Gift 735,000
One Grand Cash Gift 30,000
One Grand Cash Gift .... 25,000
5 Cash Gifts, 820,000 each.... 100,000

10 Cash Gifts, 14.000 each ... 140,000

15 Cash Gifts, 10,000 each.... 150,000

20 Cash Gifts, 35,000 each.... 100,000

25 Cash Gifts, 4,000 each.... 100,000

30 Cash Gitts, 3,000 each.... 90,000

50 Cash Gifts,
100 Cash Gifts,
210 Cash Gitts,

2,000 each .. 100,000
1,000 each... 100,000
500 each... 1220.000
3500 Cash Gifts, 100 each... 50,000
19,000 Cash Gifts, 50 each....950.000

GrandTotal,20,000 Gifts,all cash,2,500,000
PRICE OF TICKETS.

WholeTickets . . . . . 85000
Halves . . . . . . . . 2500
Tenths, or each Coupon . . 5 00
11 Whole Tickets for . 500 00
22 1-2 Tickets for 1,000 00

For Tickets or information, Address
THO. E. BRAMLETTE,
Agent and Manager.
Public Library Building, Louisville, Ky.
orTHOMAS H. HAYS & CO., EASTERN AGENTS,
609 Broadway, N. Y.

A DAYc GQUARANTEED
uing or WELL AUGER AND
DRILL in good territory, HIGHEST
TESTIMONIALS FROM GOVERNORS
OF IOWA, ARKANSAS AND DAKOTA.
Cataloguesfree. W GILES, 8t. Louis, Mo-
A SELF.LOCKING LOCK—A New Patent
Lock for Sale. This Lock 18 adapted for Blinde,
Shutters, Sashes, Outside and Insfd® Doors,etc. An

Berson wishing to buy a patent, should call on FRANK-
IN H. D. NEWHARD, Hokendaugus, Lehigh Co., Pa.

EST WRITING FLUID 1§y rHE WORLD.

County Riehts, $100, Address JAS. A. CALVIN,
Jonnsonville, Wayne Co., Illinois.

MPROVED PICTURE ROD MOULDING.
Patented July 20. 1874. M~uldipgs and Rights for

Scientific Qmevicw,
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Cooper’s Engine & Mill Works,

MANUFACTURERS OF P
4

First-Class Stationary Engines

First — With la{lngle slide valve cut-off by lap at %

stroke.

Becond—With indexed cut-off valves arranged to close
at any part of stroke.

Third — Steam jack- ted cylinders, fitted with patent
automatic cut-off valve gear and governor,
guaranteed torun on 8 1bs. of coal per indi-
cated horse power, or to make barrels

from 1 ton coal,

PORTABLE ENGINES, of 8, 10, 20, and 25

Horse Power,

IMPROVED HANGERS, COUPLINGS, FOUNTAIN

BOXES AND SHAFTING.

FRENCH BI'RR SPRING GRIST MILLS AND BOLT-

ING APPARATUS.
CIRCULAR SAW MILLS AND FIXTURES, BOILERS,
MILL MACRINZRY, CASTINGS, ETC.
I State what 18 wanted and Circulars free.
Address in full,
) THE JOHN COOPER ENGINE WF @G CO.,
o Mount Vernen, O.

MAHOGANY

WALNUT, ROSE, SATIN, HOLLY, SPANISH & RED
CEDAR,aodall kinds of HARD-WOODS, in Logs,
Piank, Boards and Veneers.

§¥ Extra cholce Birds Eye and Curly Maple, French
and American Walnut, and Ash Burl Veneers
just received.

Geo. W, Read & Co.,

Mill & Yard 186t0200 Lewis St.,foot5th & 6th Sts.,E.R.,
New York.

§# Orders by mail promptly and falthfully execu-

ted.
*.* £nclosestamp for Catalogue and Price List.

£ ROOFS.

ESTB'D 1856.

IN USE

B SSTEAM PUMP

Send for{illustrated ca talogue, 79 &81 Liberty 8t., N.Y.

7,00

HINGLE AND BARREL MACHINERY.—
Improved Law’s Patent Shisgle and Heading Ma-
chine, simplest and best in use. Also, Shingle Heading
and Stave Jointers, 8tave Equalizers, 'Beldlng Planers,
Turners, &¢. Address TREVOR & Co. Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, durability and econ-
omy, with the minimum of weight and price. They are
wk{ely and favorably known,morethan 1,000 being in
use. All warranted satisfactory or no sale. Descriptive
circulars sent on spé)llcatlon. Address
THE J. C. HOADLEY CO. Lawrence, Mass.

RON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphia, Pa.

Specialties—Accurate Workmanship—Phcenix columns
—Use of double reflned iron. No welds. All work
done on the premises, from ore to finished bridges.
Illustrated Album mailed on receipt of 5 cents.

Machinery,

‘Wood and Iren Working of every kind. Leather and
Rubber Belting, Emery eels. Babbitt Metal, &c.

Sturtevant Blowers.

Of every sise ana description. constantly on aand.

Cold Rolled Shafting.

Best and most perfect Shaftiag ever made, constantly
on hand in large quantities, furnished in any lengths up
to % ft. Also, Pat. Coupling and SeH-ollitng adjustable
Hangers, pulleys, etc. GEURGE PLACE & a

12% Chambers Btreet. & 103 Reade Street, New YOrk.

Niagara Steam Pump.

CHAS. B. HARDICK,
28 Adams st., Brooklyn, N. Y.

THE JOHN HARDICK

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

Forthe Best and Chea

UNCHIKG est_Address THE STILES
AND & PARKER PRESS CO.

DROP PRESSES. MmprLrrowx, Coxx.

OOD-WORKING MACHINERY GEN.
erally. Spectalties, Woodworth Planersand Rich-
ardson’s P;tentgm r?ved"l‘ev%on Mltchu;iel.
1, corner Unilon 8t. Worcester, Mass,
Contral, corner IFHKHEY RUGG & RICHARDSON.

per day at home. Terms Free. Address
GEo0. STINSON & Co., Portland, Maine.

$52§2
IIHIIII@J WROUGHT,

BEAMS & GIRDERS |

HE Union Iron Mills, Pittsburgh, Pa.

The attention 0f Kngineers and Architects is called
to our improved Wrought-lron Beams and Girders (gan»
ented), in which the compound welds between the stem
and flanges, which have proved so objectionable in the
0ld mode of manutactu ng, are entirely avolded, we are

repared to furnish all sizes at terms a8 favorable ascan
Be o%talucd elsewhere. Kor descriptive mhggrn%h address
Carnegie.Klomsn & Co, Union Iron Mtlls, Pittsburgh, Pa.

. oAV

Small Tosls of all kinds: also GEAR WHEELS, parts
of MODELS, and matertals of all kinds. Castings of
Small Lathes, Engines. Slide Rests. &c. Catalogues free.
GOODNOW & WIGHTMAN, 23 Cornhlill, Boston, Mass.

ADVERTISERS! Bend twenty-five cente to GEO, P,
ROWELL & CO., 41 Park Row, New York, for their
1lists of 3,000
advertiping.

MAGNETS—Permanent Steel Magnets
of any form or size, made to order by F. C. BEACH
& CO., 268 Broadway, New York. Makers of the cel-
ebrated Tom Thumb and Minfature Telegraph Instru-

Pamphlet of one hundred pages, containin
newspapers,and estimates showing cost o

sale. A. C. FUNSTON, 910 Market St., Phila., Pa.
An independent manly
man, who would work

“ Help Yourgelf "} s wioomeno work

may learn “ Yow to Do It,” by sending stamp, describing
*GOOD BOOKS FOR ALL,” to 8. R. WELLS, 389 Broad-

way, New York.
Send StampforBest Novelties. Nov-

AGENTS ELTY AGENCY Co., Wilmington, Del.
JUST PUBLISHED.

ELEMENTS OF METALUURGY. A Practical Treatise
on the Art of Extracting Metsls fromtheir Ores. By
J. Arthur Phillips, M. 1pst. C. E. Illustrated by nu-
merous engravings on wood. 814,

A TREATISE UPON RAILWAY SIGNALS AND AC-
CIDENTS. By Archibald D. Dawnay. 106 engravings.
8vo., sewg.

. &

1.
F. N. SPON, 446 Broome St., New York.

HE CHAMPION SILVERSTEEL
SPRING MATTRESS, now 1gremly improved, has
been before the public for several years, and continues
to occuE‘y its unrivalled position in the trade, as the
BEST BED ever produced. It presents the rich and
elegant appearance of silver, and is the softest, easiest,
cheai)est, and most durable Spring Bed in market.
‘Wholly composed of tenacious tempered steel sprin 8,
80 united that the pressure s equule distributed. lg -
sily litted, curned, or rolled up. Both sides allke. No
frame, no wooden slats,no tow stufing, no straps. May
be used on floor without bedstead. No under bed re-
ufred. Needsonly balf the thickness of hair mattress.
ore springs for your money in this bed than in any
other. Unequalled for hotels. Any sizes maae to or-
der. Send for pictorial ctrcular. Retall price of double
bed, $13. Shipped, bv single bed or qunntfty, to all parts
of the world. Liberal discount to the trade. §o0 d by
leading dealers in all parts of the country. Refer to
Phelps, Doremus & Corbett, J. T. Allen Co., New
York, Gould & Co., Pniladelphia, Pa., Giloert & Sons
Worwien, Conn, Bowdltch & Co., New Haven Conn.,and
many others. CHAMPION SPRING MATTRESS'CO.,
Makers, 246 Canal 8t., near Broadway, New York.

) THE RENSSELAER POLYTECHNIO INSTITUTE, TROY,

.Y Instruction very practical. Advantages unsurpas-,
sed Inthiscountry, Graduates obtain excellent position.
Re-opens Sept. 16th. kor the Annual Register, contain-
ing improved Course of Study, aud full particulars
address Pror. CHARLES DROWNE, Directors

The Chilian Exposition

Packages for this Exposition can be Shipped at the
Pacific Mail S 8. Co’s Office, foot of Cang St.. New
York, and from the Pacitic ports touched at by the
Bteamers of 1his Company. One doliar, gold, for each
package weighing not more than 2000 pounds, or meas-
url g not more than 20 cubic feet, (8 tne only cost of
ocean transportation to Chili. Heavier or larger pack-
ages may be shipped per same iine at low rates under
Bpecial cuntract. Applicatic ns for room at the Exposi-
tlon must reach Chilt by January 1, 1875. I’articulars
may pe obtained by addressiog any one of the United
Sta' es Commissioners for the Exposition, any Chilian
Consul in the United States, or A. VILLAR EL, Cor-
responding Agent,52 Pine St., New York.

$47

ngm AND MECHANICAL ENGINEERING AT

A MONTH TO AGEN'IS. Address C. M,
LiNINGTOR & BBO.,New York or Chicago,

ments.
IMPROVED TURBINE,

RISDON'S
52 Hasthe M&zmest gate and most dursble
[ Hag yielded the highest percentage of
=7 any wheel tested at Holyoke or else
where. 1873, Dec. 10—36 In. wheel full
gate 90 per cent, seven eighths -89, three
?uarters -82. 1814, Apr. 28—43 In. wheel
jJfull gate 91 per cent, seven eighths "89,
5 three quartera ‘83, five eighths 76,
Additional information sent u
Heation to T. H, RiISDON, T
O.. Mount Holly, N. J.

$10 to $1000 Invested In Stocks & Gold pay

200percent a month. Send for
particulars. TUMBRIDGE & Co.,Bankers,2 Wall 8t ,N. Y.

TRADE ENGINE.

Noiseless in operation—Perfect
in workmanship—all light parts
of Cast Steel.

Every Engine indicated. and
valvecorrected to give the high-
estattainable results.

Warranted superior to any
semi - portable Engine imn the

market.
Send for Price List and Cir-
cular.
HERRMAN & HERCHEL-
RODE M’r’a Co.,
Dayton, Ohio.

ORGING & FINISHING MACHINERY,

Fixtures and Tools complete for making guns, sew-
{ng machines, etc , to model, furnished to order by
THE PRATT & WHITNEY CO., Hartford, Conn.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard ang brittle substances to

any required 51ze, 1

L STONE for RoADs and for CON ORETE, &C.
® Address BLAKE CRUSHER CO

FORTUNE Suamp

For ALL in the Rubber Stamp
STENCIL AND STAXP WORKS, Baltimure, Md.

on ap-
ER &

Business. Address DORMAN'S

A

The American Turbine Water

eel,
Recently improved and submitted to
thorough sclentific tests by James
Emerson, showing the following use-
ful effect of the power of the water
utilized, being the highest results ev-
er known.

Percentage of Part Gate: },50.08;
X, 69.64 ; 5%, 78.78; X, 82.53: %, 82.90.
ber cent. of Whole Gate : 83.14.

A full report may be obtained of
stOt(I)'gI MELLB & TEMPLE, Day-
on. o.

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATE
RIALS, in sets or alnﬁ]e with books of {nstruction,
manufactured and sold bﬂy HOMAS HALL, Man ufature,
ing Electrician, 19 Bromfeld Street, Boston, Mass. Illus
trated catalogue sent free on application.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engines. Also,new and second

hand Mac*inist’s Tools. Send for circulars at
THE YALE IRON WORKS, New Haven, Conn.

A DAY. Employment for all. Patent Nove
S%I}WGLE & BAR%E!I‘QNMACHINESRAx

tles. GEO. L. FELTON,119 Nassau St., N.Y.

RT'S IMP. HEAD D SHINGLE ,

STAVE CUTTERS, JOINTERS, EQUALIZERS, AND
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning all kinds han

dles and Cabinet work. Simplest and best in use. We

manutacture a full line cf Wood and Iren Working

Machinery, Steam Engines, &c. Address
¥ . BAICEY & VALL, Loekport, N. Y.

MPORTANT FOR ALL LARGE CORPO-

RATIONS AND MANUFACTU RING CONCERNS.—
Buerk’s Watchman’s Time Detector, capaole of
controlilng, with ,he u Tmos| accuracy, tne motion of &
watchman Or patrolman, as the same reaches different
stations of hi8 heat. Send for a Circular.
.E. RK, P. 0. B “x 1,067, Boston, Mass.

N. B.—This detector 18 coverea dy two U. B. Patents.

Parties using or selling these instruments without au-
thority from me will be daalt with arcording to 1aw.

E. M. MAY0'S PAT. BOLT CUTTER.

§ Send for Illustrated Circular, Cincinnati, Ohfo.
SCHENCK’S PATENT. 1871

VOODWORTH PLANERS

And Re-8awing Machines, Wood and Iron Working Ma»
ch.nery, Eng‘lgel, Bollers, etc. JOHN B. SCHKNCE'S
SONS. Matteawan. N. Y. and 118 Liberty 8t.. New York.

o~ PA'TENT
O

LD ROLLED
~SHAFTING.

The fact that this shafung has 75 per Cent greater
strength,a finer inish,andis truer to gage,lhan any other
in use, renders it undoubtedly the most economical. We
are algo the sole manufacturers of the CELEBRATED UOL-
LINS PAT. COUPLING, and furnish Pulleys, Hangers, etc.,
of the most approved styles. ngg(ﬁa Sllst.l mailed on applii-

cation to GHLIN!
t, 2d and 3d averues, Pittsbargh, Ea.
Try strea 150 B, Ganal £t., CRiCREO.
tocks of this Shafting In store and for ssle by
F NA & FITZ. Boston, Mass.

R, DA X
0.PLACE & CO., 121 Chambers street, M. Y.
S EE AN TALING, Milwauzee, Wis.

OTIS’ SAFETY HOISTING

Machinery.
NO. 348 BROADWAY Mo Yok, 00~
R. BALL & CO,

NEW YORK.
‘=

.\ . - /i‘{

~.

WO00D WORKING MACHINERY

For Planing Mills, Car 8hops, Sash, Blind and Door Ma-
kers, &c., &c. Send for Illustrated Catalogue and price

list.” Factory. at Worcester, Mass. Balesro
Chambers & {0!‘ Reade 8ts.,New York. room, st 121

© 1874 SCIENTIFIC AMERICAN, INC.

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blaisdell Patent Upright Drills
and other first-class Machintsts’ Tools.

EW & IMPROVED PATTERNS.—MA.
CHINISTS' TOUL —all slzes—at low prices.
K. GUULD, 97t0118N.J. R. R. Ave., Newark, N.J

Andrew’s Patents.

Nolseless, krictien Grooved, or Geared Holst
ors, suited to every wagnt.
Safety Ntore Elevators, Frevent Accident,

Rope, Belt, and Kngine break.

Smoke- fhrnlns Safety Bollers.

Oscillating Engines, Double and Single, 1-3
100-Horse power.

Centrifugal Pumps, 100 to 100,000 Gallons
per Minute, Best Pumps in the World, pass
Mud, Ssand, Gravel, Coal, Grain, etc., with-
out injury.

All Light, slmrle, Durable, and Economical.

Send for Circulars,

M. D. ANDKRKWS & BRO.
414 Water Street, New York.
NEW gsra 3d-HAND,=-
8end for Circular. Caas, PLACK
] & CO. 80 Vesey st., New York.
( i LASS NIOULDS for Fruit Jars, Lamps.
Bottles, Ink Stands,etc.,made by H. BROOKE
15 yeurs COR. WHITE AND CENTER ST8., N.Y. Forany
thing new i glass you will require a mould (0 die).
§3~ PARTIOULAR ATTENTION pala to MOULDS for
INVENTUKRS. Send moael or drawing; 1nclose siamp
ICHARDSON, MERIAM & CO.
Manufacturers of the latest improved Patent Dan-
ciy’ and Woodworth Planing Machlnes, Matching, Sash
and molding, Tenoning, Mortising, Boring, Shaping, Ver
tical,and Circular Re-sawing Machines, Saw Mills, Saw

Arbors, 8croll 8aws, kallway, Cut-off, and Rip-saw Ma-

chines, S8poke and Wood Turning Lathes, and various

other kinds of Wood-working Machinery. Catalogues
and price 11818 sent on application, Manufaclory, wor-

cester, Mass. Warehouse 107 Liberty st, New York. 1%
AMPLES OF MACHINES, TOOLS, and

IMPLEMENTS, received, exhibited, ana orders

laKen, A. M. PAXTON & (U, Vicksburg, M1ss.
5240 &:.rly to A;enu.h ul:ovnrﬁclunnd
best Family Puper in America, with
twe $6 Chromaos. Family Journal, 300 Br'way, X. Y.

| Prize Plcturesent free! An

The TOll-Gate * Ingenfousgem! 50 objects to

fnd! Address, with stamp, E. C. ABBEY, Buffalo,N.Y.
PATENT

Planing and Matching

and Molding Machines, @ray & Weod's Planers, 8elf-olling

Saw Arbors, and ether wood workin achinery,

8. A. WOOD8 MACHINE CO.,{QI ‘berty st.,r{I. Y.:
Send for Circulars, etc. 7 Sudbury st. Boston

EXT JULY, A WELL KNOWN FIRM
of Engineers and Machinery ents, with large
conpections at home and abroad, will open a ground-
floor Warehouse, having windows fronting Queen Vic-
toria Street and Cannon Street, City, London, England.
The firm 18 prepared toaccept the agency for special
machinery, tools, etc., andto exhibit a choice selection
of these and of working models. Advertizers’ travelers
canvass Great Britain and the whole of Europe. For
terms, apply to W. P.,Box 7i3, New York City.

PATENTS Bought, sold,and introduced.

F. T. H. RAMSDEN, Mechanica
Engineer, Bryan Block, Chicago, Il1

Established 1858

'The best and cheapest Paint in the
world for Iron, Tin or Wood. For sale by

the Trade everywhere. PRINCE’S METALLIC
PAINT CO., Manufacturers, 96 Cedar St., New York.

CAUTION.—Purchasers and consumers are cau-
tioned against imitations of our METALLIC PAINT.
All. genuine PRINCE’S METALLIC PAINT will
bear our name and trade mark on each and every
package. Send fora circular.

OODWORTH SURFACE PLANERS,
$125. Planers and Matchers, $350. 8. C. HILLS
51 Courtlandt street New York.

HETHER YOU WISH TO
S1EAM ENGIN
MACHINERY or

PATEN1S,
Write to E. E. ROBEKTS, 119 Liberty St., N.Y.

P*OR LEGAL ADVICE CONCERNING

Infringements and Patents, consult R. B. McMAS-
TER, Counscllorat Law, 9& 11 Nassau st., Room 26, New
York. Counsellorand Advocate in Patent Cases.

An deutfche Erfinder.

Diefe grofe und thitige Claffe unfrer Bes
pdlferung madjen toir befonbder8 bdarauf
aufmertjam, daf unfre Firma durd) ihre Ber-
bindung mit Weihington und Len europiijden
Pauptitidten, befondere Bortheile zur Erlan-
gung von in« und auslindijden Patenten
bietet.

Seder Crfinder, gleidviel welder Nationalis
tit angehorig, ift dburd) die liberalen Patentges
fetse ber Beveinigten Staaten jnm Patentidus
fiir Grfindbungen bevedtigt. Unfre Firma ift
bereit, geftiigt auf 26jdhrige Crfahrung, deutfde
Grfinder jeder Beit ju berathen und ju mifigen
Preifen rajd) und piinttlid) Patente su erlangen.

Die Deutjde Section ift in den Hinben
fibiger bdeutider Jngenieure, ‘veide in ber
Office  perfonlid) mit Crfindern verfefren
werbden.

Der ,,Scientific American” tird in feinen
Sypalten bie bedeutenderen Crfindbungen bes
fpredjen.

Qorrefpondeny erbeten und prompt beant-
wortet. Pamphlete in dbeutfdhcc Sprade wers
den auf Bevlangen franco jugefandt.

Abreffive:

ABiunn & go.,
wictentific American” Patent Agentur,
87 Part Row,
New York City

BUY or SELL
ES

2
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SOMETHING TO HAMMER ON—FOR

FARMERS,
Planters, or Country Gentlemen,

who have need of such am article about the HOUSE,
STABLE, and WORKSHOP.

(ESTABLISHED 1843.)

To rupply this ds mand, the undersigned are now mak-
ing SMALL ANVILS in Ten different numbers, ranging
from 10 pounds each to 90 pounds, all having accurately
flulshed and hardened Casr STEEL Facesand Horns, and
in every respect as perfect as the largest of their cele-
brated ‘‘ Eagle’ Auvils.

g&™ Circulars, with further g)artlculnrs. will be fur-
nished upon aoplication to FISHER & NORRIS, Tren-
ton, N. J..Sole Manufacturers.

B" ACHINERY WANTED—Good Second-

hand ENGINES, LATHES, PLAVERS, DRILLS,
and other Machinery of all desrcriptions. Address
Rochrater Machinery Depot, HAMILTON & McNEAL,
44 Exchange St., Rochester, N.Y.

The Pants’ Stretcher.

(CAVEAT SECURED.)

A new device for taking out knee forms and wrinkles
from pantaloons. Every gentleman with this article
can have his pants always smoothly pressed and in
ptoper shape. No trouble—Simple—Convenient—and
gives great eatisfaction. Price $2. Liberal discount to
the trade. Great inducements to agents. Circulars
free. P.DEL VALLEHALsEY 122 Church St., New York.

The season of business and pleasure travel being now
at its helght, we respectfully suggest the propriety of
obtaining a General Accident Policy in

“THE TRAVELERS”

of Hartford, Conn., the oldest and best Company imr
America writing yearly or monthly policies of insurance
against general accidents of business or occupation, as
well as accidents of travel.

“THE TRAVELERS”

also grants all forms of full Lifc and Endowment [nsur-
ance, and offers pecullar inducements in its sensible
all-cash plan, in {ts definite, straight-forward contract,
its ample security, its low premi{ums, and its good man-
agement,
JAS. G. BATTERSON, President.
RODNEY DENNIS, Secretary.

¥ New York Office, 207 Broadway. _&13

PATENTS

The publishers of the SCIENTIFIC AMERICAN have
acted as solicitors of patents in the United States and
foreign countries for more than aquarterof a cen-
tury. More than FIFTY THOUSAND inventors have
avalled themselves of their services. All patents se-
cured through this agency receive a specialnoticein the
SCIENTIFIC AMERICAN, which frequently attracts pur-
chasers for the patent.

Inventionsexamined,and advice as to patentability free

Patents obtained in the best manner, and with as 11t-
tledelayas possible.

Caveats prepared from either model or drawings,and
filed in the Patent Office at short notice.

Special examinations as to the patentablility of inven-
tions made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, $5.

Trade Marks.—The necessary papers for securing
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamenta work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patent laws exist. Pamphlets, containing the cost and
full particulars, mailed on application.

Canada Patents.—Canada is one of the best countries
for patents. The cost depends upon the length of time
for which a patent 18 desired. Full particulars by mail
on application.

We shall be happyto confer withinventors, examine
their models and drawings, and advise with them as to
obtaining patents without consultation fee. Every
kind of Information pertaining to patents, at home or
abroad cheerfuily given.

Send for pamphlet, 110 pages, containing laws and full
directions for obtaining patents. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,

3?7 Park Row, N. Y.

BraoNCH Orriox—Cormer K and 7th Streets,
‘Washington, D. C.

and cheaply.

CHASE’S

Pipe-Cutting and Threading

Machine.

This important tool 18 designed to fill a want long felt by STEAM AND
GAS FITTERS,and MACHINISTS, for cuttin
An apprentice boy, with
two men with old um{lmnces, under the old system. NO PIPE SPLIT-
TING! NO BEVEL I
for all sizes of pipes, from * to 2 inches.
than any machine made, A tull eet of collars and lengths for making nip-
ples goes with the machine. Address

THE CHASE MANUFACTURING COMPANY,

and threading pipes rapidly
one of these, can do more work than

/SIDE OR OU71! 1t cuts threads and makes nipples

Welighs only 100 1bs. Stronger

120 FRONT STREET, NEW YORK.

¥~ Send for Circular.

Asbestos Materials.

ASBESTOS ROOFING, PAINTS, CEMENTS, ROOF
COATING, SHEATHING, &c¢. H W, HNS, 87
MAIDEN LANE, N.Y., Patentee & Sole Manufacturer.

Established 1858.

24<VOI=-Z2=VkFY FOOJ4W

EXTRA HEAVY AND IMPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER,
Worcester, Muas,

WAREROOMS, 98 LIBERTY ST.,N. Y.
B® Lathes, Planers, Boring Mills, Drillsand Gear Cut-
ters a Specially.

AMERICAN SAW CO.

TRENTON, N. J.
GREAT REDUCTION . PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874.
AND
MAJOLICA.

§& Send for new Price List. _&19
ANDERSON, MERCHAN1

& CO., 244 Pearl St.,N. Y

g Circular furnished free.

NOYE’S
o o |}
Mill FurnishingWorks
are the largest In the United States. Thcy make Burr
Millstones, Portable Mtlls, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for catalogue

PLAIN, ENCAUSTIC,

TO INVENTORS
AND MANUFACTURERS

The Managers of the 43d Exhibition of the American Institute,
of 'the City of New York, beg to announce, that the Exhibition
Buildings on 2d and 3d Avenues and 63d and 64th Streets, will be
open for the reception of heavy Machinery August 17th and for
otherarticles, August 31st,1874. The Exhibition will be formally
opencd September 9th.

For particulars, address ¢ General Superintendent, American

Institute, New York."”

ENGINE LATHES, DRILLS, &c. Send for Pﬂce'hln.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

Universal Hand Planing
Machine, a labor-saving
invention, attached: to
any vise, to bench with
stand and chuck, or to
work {tself, set to work
in any direction in & mo-
ament. Up and down feed
-0 Tool; reversible self
cross feed. Quickly saves
its costin hands of all me-

g tal working mechanice,

JacoB E. SUITTERLIM)
mf'r, 60 Duane St.,N .|

John W. Mason & Co..43 Broa&y,ol‘lg.k.
Machinists’
TOOLS,

OF ALL KINDS,

J.T.NOYE & SON Bilﬁ'lle. N.Y. } ADDRESS
_— N.Y.Steam Engine Co,
PORTLAND CEMENT, g
From the best London Manufacturers. For sale b 98 Chambers St.
JAMES BRAND, 55 Cliff 8t., N. Y. Y
A Practical Treatiseon Cement turhished for 35 cents. New Yonk
T B ? ? g:
gS& .28 o5 &5
S3 _WHES E8 =%
s 03 .52 g2 T &
r 20, P o
S8, Adeag R S
=X o ] 3
&l gded & -
guisgsgl o gB
@ o 8524 F S

§¥_ T. V. Carpenter.
Box T3, New York city.

Advertising Agent. Address

IMPROVED 1874.

DOUBLE ACTING
BUCKE1-PLUNGER

JSteamPumps

ALWAYS RELIABLE,
VALLEY MACHINE COMPANY,

Easthampton, Mass,
C. HENRY HALL & CO., 20 Cortlandt St., N.Y.City

THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMP now in use. Will pump gritty
or muddy water without wear or injury to
1ts parte. It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Mass,
1827 Market St., Philadelphia, Pa.
59 Wells Street, Chicago, 111
South Western Exposition, New Orleans,
811 & 813 North Second 8t., St. Louis, Mo.

SW. COR. LELQPARD & OTTTR ST vy
DAMPER

AND LEVER
REGULATORS B E s T GAGE CCCKS.
MURRILL & KE1ZER., 44 HollidaySt. B8alt.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. Frankriy, V. P't. J. M. ALLEN, Pres't.
J. B. PiercE, Sec.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celepbrated Greene Variable Cut-Off Engine ; Lowe's
Patent Tubular and Flue Boilers ; Plain Slide Valve Sta-
tienary, Hoisting, and Portable Engines. Boilers of all
Zinds. Steam Pumps, Mill Gearing, Shafting, &c.; Silk,
Tow, Oaknm.Bagglnfg, Rope, Flax,and Hem; ach'inery.
Agents for the New Haven Mannfacturing Co.'s Machin:
‘sts’ Tools; for Judson’s Governors and Stop-Valves:
Sturtevant Blowers; and Differential Pulley-Blocks.
WAREROOMS, 10 BARCLAY B8T., NEW YORK,
WORKS, PATERSON, NEW JERSEY.

_ THE AMERICAN TWIST
2 DRILL CO., Woonsocket,R. I.,are

now the sole owners and manufac-

e turers of the celebrated

DI1AMOND SOLID EMERY WHEELS.
g Illustrated Catalogue of Em-

ery Wheels, Machinery, and Tools

~ 55 FREE.
W. S. JARBOE, Agent, 17 New Church st., New York.

Barnes’ Foot & Steam Power
Scroll Saw.
For the entire range of Scroll Saw-
ing, from the Wall to the Cornice
Bracket, 31n. thick. Every Wood-
worker should have one. Four years
in market—thousands using them.
Persons out of work, or that have
sgnre time, can earn with one of
these foot power machines from 40
to 80cts. perhour. Itisa pleasure to
rur one.—Say where you saw this,
and send for full descriptionto W,
F. &J. BaArNEs,Rockford. IlL.;R. C.
BARNES & Bro., 68 Park Place,N.Y

I

i o8 gy oy e

Improved Foot Lathes, GEE

Small Engine Lathes, Small Gear Aol B

Cutters, Hand Planers formetal, Ball © §-; ) ¢ it -<ipd

Turning Machines, Slide Rests, Foot PSRt R A=

Scroll Saws. The very best. Selling 243 mgg = éﬁg

3 . ever'{where. Catalogues free. S22 les e
e B erre . H. BALDWIN, Laconia, N. fl. SES G £ Eﬁf
Just the articles for Artisans or Amateurs. HeeST S o
Al - o

GEORGE BARNES & CO0,,

“THE EMERY GRINDER,”

A Mechanical Journal of general interest, issued month-
¥, at the nominal price of 50c. per annum.

Tnis Paper is the best mediur for reaching Founders,
Machinists, Rallway Shops, 8aw- Mills, and Wood and

Tabau®

Metal Workers generally, belng malled post-paid to
Buyers using Power. A monthly edition of 6,000 guaran-
teed. Adarcss TIYI'E TANITE CO.,
Stroudsburg, Monree Co., Pa.
20 to sell the IMPROVED “HOME
SHUTTLE” SEWING MACHINE,
the only practical, low-priced *Lock Stitch” Sewing
Machine ever invented. Address JOHNSON, CLARK
& Co., Boston, Mass.; New York City; Pittsburgh,
Pa.; Chicago, I11l. ; Louisville, Ky., or St. Louis, Mo,

SA.CH e RS ST
&E nwE.gcQaéTv"E—g‘,No.SB .GM:EHM‘

TANDARD BRICK MACHINE—Made by

A.M.& W. H. WILES, Grassy Point, Rockland Co.,
N. Y. The Original of ali Brick Machines good for
anything. Send for Cut and Price List.

Aer ARE SAME PRICE OF
W16 WE WARRANT THEM

S SEE EMERSONS INSERTED T.00THED SAWS.
SOLID TOOTHED SAWS.

SUPERIOR TO AL
S7&~ SEND TOF MERSONFORD § CO BEAVER FALLS P& FOR AOC|RCULLAF9;)T;‘P([)5§ gﬁv\/\\// § TS

~wmS
WA
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HOUSTON'S PATENT
TURBINE WATER WHEEL.

Simplast, Strongest, Cheapest. Best.
i In the test at Holyoke,In
1872, the Houston gave ‘he
Righest percentage ever
shown in a reliable testand
the highest average re=
sults ever obtained. In
ﬁractlcnl use 1t18 everywhere
emonstrating its superior-
ity over all others. Emer-
son’s full reportfurnished on
application. SendforCircu-
ar,
MERRILL & HOUSTON
IRON WORKS,
Bel 1t Wiseonsin,

Models

Working

And ?eﬂmonw lj&c

hinery, Metal, or Wood, made to
order by F. R, &2

Conter st., N. Y.

Rifes, Shot Gus, Revolvers

of every kind. Scnd stamp for Illustrated Price List to
Great Western GUN WORK %, Pittsburgh, Pa.

PORTLAND CEMENT

A Practical Treatise on Cement furnished FREE.
8. L. Merchant & Co.76South St.. New York.

Audress JUHN A. KOEbLL ~G’S DUNS, nlanuiactur-
ers, Trenton, N. J., or 117 Liberty 8t., New York.
‘Wheels and Rope for conveying power long distances.
8end for Circular.

© 1874 SCIENTIFIC AMERICAN, INC.

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXXI.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that onthe fourth day of July,1874, a
new 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
ests of Popular Sclence, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce, and the indus
trial pursuits generally ; and it {8 valuable and instruc-
tive not onlyin the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

The best Mechanical Paper in the World !

A year’snumbers contain over 800 pages and severa
hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

To the Mechanic and Manufacturer /

No person engaged in any of the mechanical pursuits
shouldthink of doing without the SOIENTIFIO AMERI-
cAN. Every number contains from 8ix to ten engravings
of new machines and inventions which cannot be found
in any other publication.

TERMS,

One copy, one year....

One copy, 8ix months,

One copy, four months.... oo

OnecopyofScientific American forone year,and

one copy of engraving,‘‘Men of Progress”.. 10.00

Onecopy of Sclentiic American for one year,and

one copy of ‘““Science Record " for 18%4......

Remit by postal order, draft or express.

The postage on the Scientific Americar {8 five cents
per quarter,payableat the office where received. Cane
ada subscribers must remit, with subscription, 25 cents
extra to pay postage.

Address all letters and make all Post Office orders and
drafts payable to

5.00

37 PARK ROW NEW YORK.™

HE “ Scientific American ” is printed with
CHAS. ENEU JOHNSON & CO.’S INK, Tenth and

Lombard 8ts., Philadelphia, and 59 Gold 8t., New YOrg.





