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THE EIGHTY-TUN GUNS.

We have on several occasions mentioned the Fraser sys-
tem of ordnance, which is now adopted in England forartillery
of all sizes. The innermost part of the tube is made of steel
of the finest quality, and the gun is then built up of wrought
iron. The construction of the largest weapons by this means
is a Cyclopean labor, and a steam hammer and anvil of un-
precedented size have recently been erected at Woolwich for
the purpose. The trunnions of the largest guns, each of
which weighs eighty-one tuns when finished, are made in a
piece with a wrought iron coil; this coil is then bored out

BORING THE

by a gigantic apparatus, as depicted in our engraving, and
shrunk on to the gun, that is, it is heated red hot and put
on in its place, its shrinkage in cooling binding it on the gun
with tremendous force

It will seem in our engraving, that borings of unusual
magnitude are cut away by the boring bar. The thickness of
the excised pieces shows that a tool of excellent form and of
most tenacious material is at work.

The news of the completion of the large gun has arrived.
The original design has been somewhat departed from, and
the dimensions of the finished weapon are: Length 33 feet,

TRUNNION
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external diameter, 2 feet at the muzzle and about 6 feet at
the breech. Internally the bore measures 27 feet, and in its
present state will just admit a projectile 14} inches in thick-
ness. It is, however, proposed to enlarge this bore, after the
proper caliber has been found by experiments, and it is not
unlikely that the gun will eventually have a bore of 16
inches. It isrifled in eleven grooves, and the spiral increases
as the shot travels along the gun, commencing with nothing
in the powder chamber and leaving the muzzle with a twist
of 1in 85. The shot will therefore turn scarcely once on its
axis inside the gun, but this has been proved ample to give
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it the necessary rotation to the end of its journey. The
weight of the gun is a trifle over eighty-one tuns; but it is
to be known in the service as the 80-tun gun. It has been
constructed of eight separate wrought iron coils, fitted and
shrunk one into the other on the Fraser system.

The projectiles with which it will be proved correspond in
size, but not in shape, with the shot and shell with which it
will be fired on service. They have been cast in the shell
foundery of the Royal Laboratory, and are great bolts of solid
iron, each weighing 1,300 lbs. They are flat-headed, and
filled with a great number of studs to fit the grooves of
the rifling. Special rammers, sponges, and other apparatus
have been provided for the proof of the gun, a truck has
been constructed to carry the shot, with a special contrivance
for lifting it to the mouth of the gun, and the government
manufacturers of gunpowder have even provided a special
powder. The powder, in its way, is as remarkable as the
gun. Fach grain of it is a cube an inch and a half in diame-
ter, and the cartridge, which will be 250 1lbs. of this pow-
der, will be a large bolster, about the size of an ordinary man.
It is proposed to increase the powder charge, if necessary, to
300 1bs.; but this, like the caliber of the gun and the
weight of the shot, will abide the resull of experiments.
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THE FALL RIVER STRIKE.

During the middle of last summer, the proprietors of the
great cotton mills at Fall River, Mass., finding that they had
alarge accumulation of stock on hand, and seeing that
through the general depression of values and reigning dull-
ness in trade, it would be impossible to continue operations
as heretofore, notified their working people that either a re-
duction of wages must be made or the mills would have to
stop. The proposed reduction amounted to one ninth the
price then paid for piece work. The operatives in answer
declined to agree to such retrenchments, but,not wishing to
precipitate any open conflict with their employers, compro-
mised matters by taking a ‘¢ vacation,” The mills accord-
ingly ceased work, and the employees have waited in idle-
ness for the arrival of better times The vacation has now
expired. The prices of the large quantities of goods woven
before have not advanced,nor doesthere seem any likelihood
of their so doing, while a loss of a million dollars is estimated
to have accrued to the city of Fall River through the cessa-
tion of work. The mill owners not only, therefore, are un-
able to go back to old wages,but several declare heav, losses,
and advocate closing of the factories for a still longer period.

The workmen, toward the close of their vacation, during
which time they or the majority of them had drawn support
from the unions, began to realize that,by their self-enforced
idleness, they had actually lost a greater proportion of their
wages than would have been the case had they accepted the
reduced pay. They further saw that winter was approach-
ing, and that the union funds were getting low, and conse-
quently the three classes of which they were composed, the
weavers, the carders, and the spinners, met together to set-
tle on some rate of wages at which they would agree to re-
turn to work.

But when the workmen came to the factories and an-
nounced their intention of coming back to work, the em

ployers,to their astonishment, not only dezlined to pay more
than the reduced wages, but produced an agreement for the
workman to sign preliminary to being hired, which pro-
vides: 1, that he will not belong to, or be influenced by the
action of, any association which assumes to govern the rights
of any person to labor for whom and for what he pleases,
and 2, that, in case of his desiring to leave employment, he
will give ten days’ notice. In connection with this, we may
mention that there is already a law in Massachusetts which
holds manufacturers liable in case of the discharge of an
employee without notice, except for incs pacity or misconduct
The operatives regarded the proposed agreement as a great in

justice, and maderiotous demonstrations At one time troops
were under arms, threats to burn the mills were freely circu

lated, and strong police reinforcements were sent to Fall River
from Boston. The number of operatives involved, from
12,000 to 15,000 people, added to the gravity of the crisis,

The whole difficulty hinged on the trade union question.
By the discordant element which, it appears, rules in these
societies, the idleness of the summer was precipitated, and
by them the recent difficulties were fomented, since all ac-
counts agree in stating that hundreds of men wera ready and
willing to accept the terms of the employers, but were with-
held by sheer menace and personal intimidation. That for
any manufacturer to refuse to employ union men is a harsh
proceeding, we cannot agree. Such isalready the rule in
some of our largest iron and steel working establishments,
and no one isinjured thereby.

‘While we hope that the law will be vigorously enforced
against all rioters, we cannot but feel a genuine sympathy
for the workmen who have allowed themselves to be led
into the difficulty. Their losses will be heavy and severe,
and their chances of bettering themselves are palpably hope-
less, for it is asserted that mills closed or mills working
make little difference to the proprietors during the present
state of trade ,and while such large stocks are already on
hand.

The strike is now over, and all, or very nearly all, the mills
have their full complements of workers, who have accepted
employment under the conditions above noted. The 15,000
laborers whotook part in the uprising have, through their
two months ‘‘ vacation,” lost over a million of dollars. Such
are the results of the strike.

MENDING A FIFTEEN-INCH SHAFT AT SEA.

An excellent piece of mechanical work was recently accom-
plished aboard the steamer Ethiopia, of the Anchor line, in

the course of that vessel’s last voyage to this port. After a
heavy gale, and when 1,500 miles from Queenstown, the 15-
inch propeller shaft broke in a diagonal fracture. Owing to
the confined space of the alley through which the shaft runs,
it was very difficult to get at the break, and utterly impossi
ble to use cranes or tackles for handling the immense weight-
How the work was accomplished is represented in the an-
nexed engraving (drawn on a scale of 4 of aninch to1l
foot), in which A is the shaft, and B, the line of fracture.

The broken parts were raised by a jackscrew, the edges
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smoothed, and a four inch hole bored through the opposing
portions, and into the aperture a bolt, C, was tightly fitted.
Four steel drivers, D, four inches long and one and a quarter
inches broad, and three quarters of an inch thick, were sunk
into the shaft, flush with its surface, just across the line of
fracture, serving to bind the parts more closely together.
Large clamps, E, were then bolted on the shaft, holding the
steel drivers in place, binding the whole together tightly.
A still worse difficulty presented itself in the springing or
bending of the shaft, Three men, with all the power they
could get out of a jackscrew, were not able to reduce the
part,which was bent more than a quarter of an incn. So badly
bent was the length of shaft behind the break that it was
found impossible to coupie them together as before, the
faces of the coupling refusing to coincide, as shown in Fig.
2, by about 2} inches. The shaft, therefore, had to be bolted
in this position; and as the old holes, Nos. 1, 2, 8, 4, 5, and
6, in Fig. 3, in the couplings would not correspond, one of
the couplings had to be turned around, and three new holes,
Nos. 7, 8, and 9, three inches in diameter and five inches
through, had to be bored. Two of the bearings and plum-
mer blocks under the shaft were broken, and a new support
had to be devised. The work was carried on night and day -
and after eight and a half days, the job was complete.

To Chief Engineer Murray, of the Ethiopia, through whcse
skill and ingenuity the very difficult operation was accom -
plished, the credit of the same is due. So thoroughly was
the work done that it has been deemed safe to dispatch the
vessel on her return trip to Glasgow wit hout any material
alterations in the shaft and its fastening.

A DISASTROUS CYCLONE.

One of the most disastrous storms that has ever visited our
coast recently swept over a portion of Texas and South-
western Louisiana, destroying hundreds of lives and an im-
mense amount of property. The hurricane took its rise in the
Bahama Islands, and, crossing the Gulf of Mexico in a para-
bolic track, struck the Texan coast, curved back, and finally
emerged from the Gulf at Key West, and passed off to the
east in the direction of the Gulf Stream. The city of Indi-
anola, situated about 120 miles southwest of Galveston and
built on a sandy waste which slopes slightly to the water’s
edge, was almost totally destroyed, but five houses being
left standing. In Matagorda, forty miles eastward, four
houses only now remain. Velasco in Brazoria county was
utterly swept away. San Bernard was completely submerged
by the tremendous floods. The towns of Cedar Lake and
Saliena were washed away with all their inhabitants. Mor-
gan’s Flat met a like fate. Of Lynchburg and San Jacinto
but little remains; and in Galveston, enormous damages,
though less than those inflicted on the other towns, were
caused by the floods, which rolled over the island on which
the city is located. The total loss of life is unknown, and
doubtless will so remain; but the lowest estimates place it
at from three to four hundred persons

Little has been positively determined regarding the cause
of these cyclones. From actual observation, it appears that
they may originate wherever a lower stratum of warm, moist
air is rapidly elevated above the sea level. In this moist
air an immense mechanical power is stored up; and when
condensation caused by its elevation eccurs, its moist vapor
turns into rain, hail, or snow, and an influx of air from all
sides rushes in to fill the partial vacuum thus formed. It
has been proved that this influx toward a central regioni s
immediately followed by the formation of a whirl, the sub-
sequent development of which is due to further supplies of
moist air. The cyclone then moves towards the quarter in
which, for the longest time, the warmest and moistest air
has been rising and producing the heaviest cloud and rain-
fall, and its tendency as a whole is to travel away from the
equator: hence the parabolic course so plainly shown in the
recent case. Applying known theories to the circumstances
of the latter, there is no difficulty inaccounting for the storm.
The weather reports published, for the two days preceding
that on which the fury of the cyclone broke upon Indianola,
show warm rainy weather in the Gulf and a prevalence of
strong northerly and northeasterly winds on the south At-
lantic seaboard. Hurricanes have repeatedly been known to
originate in Florida when a cold wind from the north has
swept into the warm, moist air there prevalent, and this one
is without doubt due to the same cause. The cold air elevated
the warm atmosphere; and probably other circumstances be-
ing favorable, the cyclone was generated and tookthe course
already specified. The Signal Bureau reports that the low-
est barometer noted was 28'99 inches, with the maximum
velocity of wind of 86 miles per hour, at the same period.
The terrible effect of the hurricane may be judged from the
fact that the prairies south of Indianola are literally strewn
with thousands of drowned cattle, deposited by the subsid-
ence of the floods which swept them away. Several light
coasting steamers have also been found ten miles inland,
left high and dry by the receding waters.

THE POSTAL LAWS---AMENDMENTS NEEDED.

Owing to increase of postage on newspapers and other
transient matter by the enactment of a change in our postal
laws at the end of our last Congress, it is no longer feasible
for publishers to advertise their publicatiors by mailing and
prepaying postage on copies of their papers as specimens,
and sending them to non-subscribers.

Last autumn we mailed several tuns in weight of the Scrt-
ENTIFIC AMERICAN to persons throughout the country, ca
which we paid over $5,000 postage. The circulation of the
same number this year would cost for postage $7,500. We
have concluded not to print an edition for gratuitous circula-

tion this year, in consequence of this increase of posta
charges.
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The PostOffice Department, in consequence, loses $5,000,
which it would have received but for the change in the rate.
This is but a smallitem, to be sure, to so large adepartment
as the General Post Office, but be it remembered that this
loss is from only one concern, while there are probably
others who will do the same to a greater or less extent:
which in the aggregate is likely to reduce the Post Office rev-
enue very largely. It ishoped that, ontheconvening of our
next Congress, one of its first acts will be to amend the pos-
tal law, so that the tax upon publishers and the public shall
not be more oppressive than it was under the old law.

Newspaper and other publishers should commence early to
agitate a reform in this matter. It will not do to takea re-
trograde step in the matter of cheap postage. Persons who
have been in the habit of advertising in our usual special
edition, referred to, are advised to avail themselves of the
advertising pages of our regular edition to announce their
fall business. The circulation of the SCIENTIFIC AMERICAN
has never been so large at this season of the yearas now, by
several thousands. The number of regular subscribers at
this time exceeds that of last year by over four thousand,
making an aggregate issue of not less than 44,000 every week,
and it frequently reaches as high as 50,000.

CONSERVATISM VERSUS PROGRESS.

Extreme opposing parties of conservatives and progressists
are found in the field of Science, as well as in politics and
religion. Their continual strife is mutually beneficial, each
serving as a checkon the other. Without conservatism, the
world would certainly rush into all kinds of new theories,
such as those in which men of a progressive turn of mind
are very apt to indulge; while without men of progress and
improvement, the world would stand still, and no advance
would be possible. It is doubtful which of the two would
be the more deplorable state of society.

History abounds with records of this strife between con-
servatism and progress: but in no field has the latter been
so successful as in that of Science, for the simple reason
that its triumphs, which are only to be achieved by the la-
bor of research, are based on positive facts, which no oppo-
sition of conservatism can upset; and the benefit of this op-
position consists only in the prevention of a too rash ac-
ceptance of theories, before they are sufficiently based on
such facts as make them incontrovertible.

We will take a few illustrations from the fields of astrono-
my and geology, and remind the reader that there was a
time when the whole human race considered our earth to be
flat, and to consist of three connected continents--Europe,
Asia, and Africa—with some jslands in the inland seas,and
many others surrcunding the continents, all being situated
in a boundless ocean, the limits of which were unknown,
and their investigation seriously dreaded. The ancient as-
tronomers who anneunced the rotundity of the earth were
not believed, especially when coutradicted by the theological
priests, who then, as well as later, arrogated to themselves
the enforcement of any peculiar doctrines which best suited
their self-interest. But ultimately progressive Science pre-
vailed, and conservative theology had to acknowledge that
it had been in the wrong.

Next came the doctrine of the motion of the earth. The
history of the persecution of the great Galileo ig of so com-
paratively recent a date that, looking at the progress of the
present day, it is almost incredible that only two centuries
ago the everlasting and important truth of the earth’s mo-
tion was denied, and condemned as ungodly, by the whole
Christian priesthood, Protestant as well as Roman Catholic.
But notwithstanding that this good man was compelled,
when weakened by age and persecution, to swear to the
falsehoods of the priests, the truth has been demonstrated,
and progressive Science was again victorious over conserva-
tive theology.

Afterwards—toward the end of the eighteenth and begin-
ning of the uineteenth century—came the doctrine of the
great antiquity of the earth; while the accumulating evi-
dences of its existence for millions of years, gathered by the
then young science of geology.compelled all clear-minded
and well informed persons to reject the popular idea, which
we inherited from the Mosaic theology, that the whole earth
was scarcely 6,000 years old, and was made in six days. As
the evidence of the rocks proved that millions upon millions
of years have elapsed during its transformation from a highly
heated globe to its present condition, the better informed
theologians did not combat the scientific conclusion ; but the
less informed priests, not worthy of the name of theologiaus,
attempted some show of resistance to this phase of progress.
But the time of persecution had passed, and priestly influ-
ence had been curtailed; so that this opposition was com-
paratively feeble, and utterly unable to stay the diffusion of
the truth.

Still the idea that at least the human race was only about
6,000 years old was adhered to, and theologians made a kind
of armistice, surrendering the theory of the six days of cre-
ation, and admitting the possibility of a creation and devel-
opment lasting for millions of years, while still maintaining
that 6,000 years was the antiquity of the human race. Un-
fortunately for them, about fifty years ago facts commenced
to accumulate, proving that man has existed at least 100,000
yoars. The discovery that a glacial epoch took place at this
time, and the relation of this grand and important event to
the human race, and the accumulating proofs of man’s exist-
ence immediately after, and even perhaps during or before
the glacial period, are sufficient to settle this point; and
society no longer heeds the opinions of any theologians who
deny these demonstrated facts.

But the most serious blow to Jewish and Christian ortho-
dox conservatism i the modern theory concerning the primi-

tive condition of man. All the geological records found tend
to show, more and more, that the first existing men, instead
of having fallen from a perfect condition, had improved
from the lowest state, and that the first man was a perfect
savage, such as we find nowadays in some of the isolated
islands of the Australian archipelago, where, for want of
conflict, there was no cause for progress, the inferior men not
being exterminated by the superior, a destructive process to
which much human improvement is due. Progressive Sci-
ence teaches that the modern civilized and enlightened soci-
ety has slowly been developed from a primitive savage and
ignorant condition.

The final strife of the present day, closely allied to the last
mentioned theory of the continual improvement of mankind,
is the evolution theory, now carried to its furthest extent. It
ascribes the origin of man not only to an inferior human
race, but to still lower types, now extinguished: nay, even
ascribes the origin of all living beings to a single original
type or even cell. It does not teach that man descends from
a monkey, as the enemies of progress falsely accuse the evo-
lutionists of maintaining, but that man is closely allied to
the whole animal creation, as proved by comparative anato-
my, by embryology, by the geological record, and even by
psychological and ontological researches, and studies of the
mind and instinct of animals, coming thus to the conclusion
thatthe past man may have as well been evolved from a lower
prototype as have been created out of dirt. Human pride is
perhaps generally at the bottom of the opposition to this
doctrine, as the proof of man’s origin among lower beings
tends, in a certain sense, to abate his arrogance; but on the
other hand, man may be proud of what his race has accom-
plished in a short period of time, if in the beginning he
sprang from a condition so low.

-

THE FAIR OF THE AMERICAN INSTITUTE.
To any one unconversant with machinery, we can readily
imagine that the performances of an apparatus which throws
out bundles of

KINDLING WOOD,

neatly tied, at the rate of 400 per hour, must be a source of
considerable astonishment; and hence the expression of won-
der, which comes over the face of the throng which is con-
stantly gathered about the machine, while amusing to con-
template, is quite to be expected. To gather an idea of this
curious device, the reader must imagine four hnrizontal bars
arranged as spokes, placed equidistant about a rotating hub.
Each bar has at its extremity a circular vertical frame, of a
depth equal to the length of a stickof kindling wood. In
each frame or cylinder works a follower, moving outward.
An immense hopper filled with the sticks is provided with
three openings, at each of which a boy is stationed. Boy
No. 1 fills the frame nearest him loosely with wood. The
bars then rotate so as to bring that frame opposite boy No. 2,
whose business it is to pack in more sticks, so as to make the
bundle a little tighter; then boy No. 3, when the same frame
reaches him, shoves in the little sticks which complete and
wedge the bundle tight. Of course, as fast as one frame de-
parts from each operator another takes its place, and the op-
erations above described are repeated. After leaving boy
No. 3, the frame comes opposite a rod controlled by mechan-
ism from the center, whizh pushes the bundle out of the
frame and between a pair of vertical semi-circular jaws which
come together, tightly compressing the bundle. Then a piece
of annealed iron wire is led from a reel through a pair of
small vertical clamps, and pushed from underneath up into
the jaws, the inner periphery of which it follows, thus en-
circling the bundle. The end comes back to the clamp, be-
tween which acentral piece then rises, graspsthe wire, twists
the ends together, and a knife at the same time cuts the wire
off. By this time another bundle has arrived, which pushes
the now tied bundle out of the opening jaws, and takes its
place to undergo the same fastening. The machine is really
a study for the mechanic. One gear wheel in particular,
which communicates motion to the frame bars and at the
same time operates the knife cam and the wire-twisting de-
vice, is a remarkable example of adaptive ingenuity. The
inventor, Mr. F. Myers of this city, tells us that the appara-
tus easily accomplishes the work of fifteen boys, and runs or-
dinarily at the rate of 4,000 bundles per day of ten hours.

Another novel machine is one for

MAKING WIRE FENCE,

an inexpensive and excellent form of enclosure, which de-
serves to be popular among farmers. The wire, led from a
series of reels, is brought up and under two sets of vertical
hammers, the latter actuated, one set at a time, by cam me-
chanism. The uprights which support the wireare of wood,
and are laid, one at a time, on the projections of endless
bands, which carry them under the wire and beneath the
hammers. Under the first row of hammers are guides
which conduct copper staples, one at a time, over each in-
tersection of wire and post. Then the first hammers fall and
drive the staples partially in, and the second hammers, as
the fence is carried along, deliver their blow and complete
the insertion. There are six wires, and the pickets are four
feet in length. The fence can be made with 15 or 30 pick-
ets to the rod, and is usually formed in sections of ten rods
each. It appears to be very strong. It is portable, and can
be rolled and secured as easily as so much carpet. Farmers
who use it might thus readily, on moving from one residence
to another, take up their fences and transport them with
their other farm appurtenances. Mr. A. C. Betts is the in-
ventor, and he says that the machine will make 400 rods of
fence per day.

AN ELECTRICAL COPYING MACHINE,

the invemtion of Mr. T. A. Edison, the well known electri-
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cian, is a novelty in apparatus of this description. A small
battery of considerable intensity transmits its current to a
pair of miniature electro-magnets mounted on the end of a
pointed metal rod, which serves as a writing instrument.
The magnets cause the rotation of a bit of iron, the motion
of which isregulated by a minute fly wheel, and the result
of the rapid interruption of the current is a series of sparks
from the end of the instrument, which penetrate the paper
written upon, and so convert the latter into a stencil plate
of the characters inscribed. It only remains to put clean
paper under that marked, and pass a roller charged with a
prepared ink over the latter, to make as many copies of the
writing as is desired, the ink passing through the holes
made by the passage of the spark.

We have had sewing machines without number, button-
hole and knitting machines of all descriptions, but now
something entirely new is added to the mechanical part of
the sewing room in the shape of

A DARNING MACHINE,

Imagine, ye mothers of large families, who ruefully con
template dilapidated socks by the dozen, after the week’s
washing, with visions of strained eyes and tired backs float-
ing across your minds: imagine a little apparatus infinitely
more simple than the sewing machine, which repairs the
hugest darn in much less time than we can describe the ope-
ration, and far more neatly than you can doit with all your
years of practice. This is what it is. Two small plates,
one stationary and the other movable, are placed one above
the other. The faces are rorrugated, and between them the
‘“holy ”” portion of the stocking is laid. Twelve long eye
pointed needles arearranged side by side in a frame, which
last is carried forward so that the needles penetrate oppo-
site edges of the hole, passing in the corrugations between
the plates. Hinged just in front of the plate is an upright
bar, and on this is a crosspiece carrying twelve knobs. The
yarn is secured to an end knob, and then, with a bit of flat
wire, pushed through the needle eyes. Then the loop be-
tween each needle is caught by the hand and hooked over the
opposite knob, sothat each needle carries really two threads.
Now the needles are carried back to their first position, and,
in so doing, they draw the threads, which slip off the knobs
through the edges of the fabric. A little push forward
again.brings the sharp rear edges of the needle eye against
the threads, cutting all at once. This is repeated until the
darn is finished, and beautifully finished itis. The inven-
tor is Mr. O. S. Hosmer of Boston, and we predict for him
the blessings of the entire feminine community. The cost of
the machine is butten dollars.

A NEW ELECTRIC MOTOR,

the invention of Mr. C. A. Hussey of this city, is at work
driving a sewing machine. The engine, which is quite small,
is operated by five Bunsen cells, and its movements are con-
trolled by a simple device by connecting or disconnecting a
greateror less number of elements. The machine is driven
at the rate of 560 stitches per minute. Mr. Hussey’s engine
combines several new and excellent improvements, mention
of whichlack of space just at present compels us to defer to
another issue.

SCIENTIFIC AND PRACTICAL INFORMA TION.

AMERICAN COMPETITION.

United States hardware producers do not seem inclined to
limit their competition with English manufacturers eitherin
this country or in foreign markets by offering American made
goods. When these cannot be sold in England at agood pro-
fit, current action of individual firms seem to point to the
probability of United States makers starting manufactories
upon our own shores. Messrs. Hussey, Binns, and Co., of
Pittsburgh, have during the past twelve months been making
—Dbut only since last spring been selling—what they term a
‘“ plain black solid cast steel shovel.” Their patent consists
mainly in combining the iron straps with the pan of the
shovel when the steel is run into the mold. Shaping and
shearing, and even hardening, iy done mostly underthe drop
hammer, to the exclusion of all but a minimum of manual
labor. The result is a good tool produced at a cost that
leaves a profit with which even American manufacturers
ought to be satisfied; but large as these profits are, they
will be increased when the existing facilities of the makers
are supplemented by a 24.pot Siemens furnace which is
being laid down. On behalf of Messrs. Hussey, inquiries
are now being made in our own hardware districts by a gen-
tleman who has recently come to England. His report will de-
termine the American firm whether they shall start a worksin
England, or offer here their processupon royalty or purchase,
The inquiries are conclusive that the process can be carried
on in this country at a cost greatly under that entailed in the
States; and that both throughout the export and also the
home market the common iron and iron-steeled goods are
giving way before those made wholly of steel. The Ameri-
cans have furnished our agriculturists with some excellent
forks, and their axes are vnrivaled; yet the English makers
of edge tools keep mostly well employed. If under these
circumstances, our transatlantic cousins will, at an equally
moderate price, put into the hands of our navvies, our min-
ers, and our farm laborers a shovel which shall be equally
good, they have our best wishes for their success in every
legitimate effort which on this side they may put forth., —
The Engineer.

INTERNAL PARASITES OF THE HOUSE FLY.

A correspondent of Nature writes that he saw a small, de-
crepit house fly making its way across a sheet of paper, when
three minute, active animals, apparently beetles, tumbled
out of it; they were light brown in color and resembled
aphides in shape, and were of about the size of 3 medium pin

hole.
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IMPROVED ICE-MAKING MACHINE,

The following is an explanation of the mode of working
this machine, which will be readily understood on referring
to the illustration : The refrigerator, A, a copper tubular ves-
sel, is charged with the requisite supply of liquid ether,
which, by the action of the vacuum pump, B, is evaporated,
drawn away in the form of vapor, and passed into the cop-
per tubular condenser, C, where, under a slight pressure
and by the aid of a stream of water, it is again reduced to
its liquid state, and then returned through the ether meter,
D, to the refrigerator, A, to be re-evaporated. Thus the

same ether is used continuously, with inappreciable loss.
The ether meter, D, regulates
the flow of the liquid ether to
the refrigerator, rendering the
machine self-acting. The
hand pump, F, and condenser,
@, in connection with it, are
valuable in economizing ether
to the utmost degree, as with-
out them much would be
blown into the air and wasted.
No machine is complete with-
out these adjuncts. To util-
ize the cold produced by the
evaporation of the ether for
the purpose of making ice, an
uncongelable liquid, such as
very strong brine, is forced by
the pump, E, through the
tubes of the refrigerator, A,
parting with its heat to the
ether vapor on its passage, and
leaving that vessel at a tem-
perature many degrees below
freezing point, to be used in
the freezing tanks as de-
scribed below. For the man-
ufacture of pure transparent
ice in large blocks the machine
is provided with a large tank
—or several tanks, according
to the size of machine—which
is filled with the pure water
to be frozen. In this tank a
number of hollow metal cells
or slabs are fitted, and con-
nected to each other and to
the refrigerator of the ma-
chine, A. Through these cells the cold brine, after leaving
the refrigerator at a temperature of from 14° to 20° Fah., is
continually circulated, causing the pure water in the tank
to congeal on each of their surfaces until a sufficient thick-
ness of ice has been obtained, when the blocks are readily
removed by a very simple arrangement. To make perfectly
clear ice, it is imperative that the fixed air contained in the
water be allowed to escape freely during the freezing pro-
cess, and to attain this end the tank is fitted with moving
arms or agitators, which are caused to move slowly up and
down or to and fro between the cells
in the pure water, keeping it con-

With the marked predilection that has sprung up in Swit-
zerland, both among the companies and the public, in favor
of two-storied cars for branch line service, the federal in-
spectors for railways have set themselves to the task of
studying this question, and the design of a four-wheeled
standard gage car, of which we annex engravings, is the
result of these studies. Twelve cars on this plan are now

building at the Swiss railway carriage and wagon works of
Neuhausen, Fribourg, and Bern.

As will be seen, the cars are constructed on the so-called
semi-American type, with platforms at each end, and with a
central passage all along the train, such as has been stipu-

SIDDELEY AND MACKAY'S ICE-MAKING MACHINE,

lated by the new regulations. The staircases admit of very
ready access to the upper story without interfering in the
least either with the central passage or with the end plat-
forms. Each story contains 32 first and second class seats,
arranged on double-seated benches, while two more seats are
provided for on the upper balconies, making thus 66 seats
in all.

The other peculiarities of these fine cars will be gleaned
from our engraving, and therefore we need say little about
them. They are well suited for use in summer weather.

stantly agitated, and so facilitating
the expulsion of the air. By this

process perfectly transparent ice is
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tained, but in addition the vessel is more easily steered, and
there is little or no vibration felt, while it is next to impos-
sible to foul the screw. Another and, in one sense, most
important fact was also discovered while the Bruiser was at
sea, namely, that when pitching in heavy seas the engine
worked as smoothly as in fine weather, the cause being at-
tributable to the fact that when the stern is lifted the casing
holds a quantity of water which offers sufficient resistance
to the motion of the propeller to prevent the engines racing .

International Patent Laws.
Mr. Lloyd Wise argues in favor of the following, among
other points, as a basis for an
international patent law:

“ Every application for letters
patent should undergo exami-
nation, limited to the questions
whether the specifications are
clear and whether the inven-
tion is open to objection as
being contrary to morality, or
wanting in novelty, regard be-
ing had to prior publications
in the patent office.

Should the result of the ex-
amination as to novelty be un-
favorable, the applicant should
be nevertheless entitled to ob-
tain his patent, subject to the
insertion in his specification of
an acknowledgment of the ex-
istence of the prior matter
found and pointed out by the
patent office officials, with a
clear statement of what he nev-
ertheless claims.

Patents should be refused
only in cases of fraud or where
the invention is contrary to
morality. Other points should
be left to be adjudicated upon
by the courts only, in case the
validity of the patent should
come into question.

There should be no publica-
tion of any report or opinion of
the examining authorities as
respects any application for a
patent, saving reports of pro-
ceedings in disputed cases.

Thus on the one hand applicants who had been anticipated
would be saved the useless expenditure they might incur if
left in ignorance of the fact; and on the other hand, they
could not become sufferers by reason of any erroneous judg-
ment of the examining authorities. Moreover, the public
would be amply protected by having all the facts (and facts
only) placed in juxtaposition before them in the specifica-
tion

Where the examining authorities have the power of re-
fusing an application for a patent on
the ground of want of novelty, there
wmust always be considerable risk of
injustice to the inventor, there being
in many instances scope for diversi-

produced in any quantity and in any
climate, in blocks about 4 feetx 3

feet, and 4 inches to 12 inches thick.
It is found that, after attaining a
thickness of 4 inches, the ice does
not form so quickly, and therefore
the production of the machines is
somewhat less when the thickness

ty of opinion. Nor is the difficulty
obviated by providing means of ap-

of the blocks is increased; but this
is overcome and the efficiency of the

peal. Appeals are somewhat costly ;
consequently, in a pecuniary sense,
might may in the long run prevail
over right.

Moreover, where the power of re-
fusal obtains, asin the United States,
there results a widespread idea that
a patent once granted is practically

machine maintained by a simple ar-

rangement, by which two blocks are
frozen together after a thickness of
4 inches to 6 inches has been attain-
ed, and a block of transparent ice 8
or 12 inches thick is produced in

indefeasible. Of course, people well
acquainted with the law know bet-
ter, but I am for the moment speak-

half the time required by any other
process.

T
TWO-STORY RAILWAY CARS.

ing of members of the outside public
who may nevertheless have interests
at stake.

Now I think the plan above pro-
posed, while securing justice alike

Since April 1,1873,there has been

in force a new federal law, concern-

ing the building and working of all
railways on Swiss territory. The
extent of working railways in the

to the inventor and the public, would
not be liable to such misinterpreta-
tion.

Provisional protection should be
granted for twelve months at a nom-
inal cost, to allow time, not only for

perfecting the invention, so that it

Confederation at present amounts to
about 1,000 English miles, while
about one half this length is at the
present time either building or con-

may be properly and fully described

in the complete specification, but also
for obtaining, if needful, the codp-
eration of capitalists.”

cessioned. There are no State rail-

- o

ways in Switzerland, the lines hav-
ing been promoted mainly by private
enterprise, and aided, in many cases,
by governmental, or rather cantonal, subventions. Most of
the new lines will open up shorter routes towards the Inter-
national Gothard line now in course of construction, and
these are therefore being made, like the rest of the Swiss
lines, of the standard gage, namely, 4 feet 8} inches. The
Swiss are now also building meter (39'3 inches) gage lines,
a width which has been found amply sufficient in many parts
of this country for local traffic.

TWO0-STORY RAILROAD CARS FOR SWISS BRANCH

The carriages are very solidly constructed, and weigh
empty 10 tuns, equivalent to 3 cwt. per passenger, while
they cost $2,250 a piece, making $34 per seat,

Griffiths’; Propeller.
The trials of the British iron steamer Bruiser, with a cas-
ing over the propeller, on Mr. Griffiths’ plan, have yielded
very satisfactory results. Not only is an increased speed ob-
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The O0il Dlagometér.

Professor Palmieri has discovered
a new instrument which he calls a
diagometer, and which is constructed for the rapid examina-
tion of oils and textures by means of electricity. What the
apparatus will do, Professor Palmieri detailsthus: 1. It will
show the quality of olive oil. 2. It will distinguish olive oil
from seed oil. 3. It will indicate whether olive oil, although
of the best appearance, has been mixed with seed oil. 4. It
will show the quality of seed oils. §. Finally, it will indi-

LINES.

cate the presence of cotton in silken or woolen textures.
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LIQUID CARBONIC ACID AS A MOTOR.

In the search for cheap motive power, to which inventors
of all classes are more or less giving their attention, the
utilization of carbonic acid gas has been suggested,and prac-
tised to some extent,notably in the propulsion of submarine
movable torpedoes. The Lay torpedo, of which some time
ago we published a description, was driven and steered by this
gas, compressed into a liquid state. The advantagesoffered,
as compared with compressed air, are that,by the use of the
liquid,a much larger quantity of motive power can be stored
in the same space, allowing the employment of smaller and
thicker vessels ; and of the gases that may be liquefied, car-
bonic acid can be prepared most cheaply and readily. There
are two methods by which carbonic acid gas may be reduced
to a liquid state, first, by the aid of the pressure of the gas
as it is evolved ; secondly, by mechanical compression. The
first process necessitates the repeated charging of a reser-
voir, producing a series of condensations; but in each charg-
ing a large quantity of gas is lost, since all that does not
condense must be blown off in order that the generator may
be refilled. The apparatus is simple but troublesome to
work.

By the second method, which is in every way preferable,
the gas is compressed, into a receiver immersed in a cooling
mixture, by a condensing pump. This plan is that adopted
by the United States Torpedo Station, at Newport,R. I., for
the generation of the large amount of liquid (some 700
1bs.) needed to fill the flasks of the Lay torpedo. The
apparatus used, while in principle very similar to that
employed in the manufacture of soda water, is especially
adapted to the work of producing the gas under very heavy
pressures by many novel and important alterations. Its con-
struction will be understood from the annexed engraving,
which, with the facts given herewith, we extract from a
paper prepared by Mr. Walter N. Hill, 8. B., chemist of the

Seientific Qmerican,

Torpedo Station, and published under the auspices of the
Ordnance Department of the Navy.

There are two generators, A, so that while one is in action
the other may be emptied and recharged. These are of cast
iron,and receive the marble dust and water. The wheel, E,
servesto rotate an agitator within the cylinder. The sul-
phuric acid is contained in the smaller vessels, B, and ad
mitted to the generators by valves operated by levers, a.
C C simply contain water for washing the gas. The acid,
admitted from B, acts upon the marble dust and generates
carbonic acid gas, which passes up the lead pipe, b, to the
cross, ¢. To this last are attached a pressure gage, d, and a
tube leading to B, serving to equalize the pressure in that
vessel. To the lower branch of the cross is attached a pipe
which extends to the bottom of vessel,C, through the water
of which the gas bubbles up, and finally is led away by
pipe, ¢, to thereceiver G. Inthis receptacle a supply of gas
is kept, from which the pump can draft for a short time, if
for any reasons both generators should be out of action.
Also, if priming occurs, the material carried over remains in
the vessel and cau easily be removed. The gage, f, marks
the pressure of the gas which the pump is taking.

From the receiving vessel, the gas traverses a coil of lead
pipe, H, which is surrounded by ice water, thence goes
through an empty vessel,I,which catches any foreign matter
carried over, and finally escapes by the pipe,?, to the pump.
The latter resembles in form the Burleigh air compressor.
The steam cylinder, J, is 15 x 7 inches, and there are two
comoressing cylinders, % k, of steel, each 24 inches in diame-
ter by 10 inches stroke, provided with steel pistons in which
are smull steel valves opening inwards. The rods are driven
by connecting rods and cranks from the crank shaft of the
steam cylinder, and the gas cylinders are well jacketed, as
shown broken away at K. The gas enters the bottoms of
the cylinders; and as the valves in the pistons close on the
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up stroke, the gas above is compressed and forced into the
composition boxes, /. Thence it passes to an oil drip box,m,
and thence by heavy pipes to the receivers,M, which are sur-
rounded by freezing mixture, the drainage from which is
carried to the ceil,;H.

One of the most important features of the apparatus is the
supplying of the gas at high pressure,averaging 100 1bs. per
square inch, tothe pump. If the gas were drawn from the
generator at atmospheric pressure, it would have to be com-
pressed to g its bulk to average 600 lbs., the pressure of
liquefaction; but if taken at 100 lbs. only to ;. In ad-
dition, the strain on the pump is greatly diminished.

It is estimated that the cost of gas made by the machine
described, under favorable conditions, will not be Jreater
than 15 cents a 1b. This mode of preparing the liquid is not
available on board ship, nor is it suitable to localities where
ice is not attainable.

Mr. Hill has,however,devised another improvement, where-
in the use of ice and salt is done away with, and a more
uniform cooling of the receivers obtained. @ By means
of an air compressor, airis compressed into a strong tank at
70 to 80 lbs. per square inch. This is used to drive the
pump. By a simple arrangement, the exhaust from the
driving cylinder of the latter is used to keep the flask,re-
ceiving the compressed gas, cold, the vessel being placed in
sea water,which may easily be reduced in temperature below
32° Fah. '

Liquid carbonic acid has a tension, at —4° Fah., ofi322'5
pounds per square inch, and at 94° Fah. of 1,200 lbs.
Under ordinary circumstances,the highest temperature above
mentioned may be attained, and the corresponding pressure
reached, so that the proper construction of vessels for con-
taining it is a matter of considerable moment. After ex-
perimenting, the flasks found most satisfactory were those
made of fine sheet steel (0:045 inch thick) in successivelayers,
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MANUFACTURE OF LIQUID CARBONIC ACID FOR MOTIVE RPURFOSES,
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four being commonly employed. The sheets are wrapped
80 as to break joints around a cylinder, and the last one or
shell is lapped and riveted. Then all are made into a solid
cylinder by means of pure tin, which is melted and worked
in from the inside with the aid of gas blowpipes. The
heads are made of cup-shaped pieces of steel, placed one
within the other and sweated together with tin. The lengths
of the flasks vary from 7 to 4 feet, and the diameters are 12
inches along the body and 13} inches at the heads. One
flask which was tested to destruction gave way under a pres-
sure of 3,136 lbs. per square inch.  The total strains
borne are calculated as follows: At 1,200 lbs., longitudinal
strain, 19104 1lbs.; tangential strain, 38,800 lbs. At 1,365
1bs., 'longitudinal strain, 21,781 1bs.; tangential strain,
44,152 1bs.

Very probably it will yet be found that liquid carbonic
acid will receive many applications as a source of motive
power. It has only to be made cheaply, and it will be ex-
tensively used.

The Palace Hotel.

Visitors to San Francisco will hereafter be struck with a
new and conspicuous feature in the face of the young giant
town. Seven stories high, with a base of 96,250 square
feet, at the corner of Market and New Montgomery streets,
now looms up the Palace Hotel. Its huge brick walls are
ribbed from top to bottom with tiers of bay wirdows, and
spotted like the sides of an ironclad with bolt heads that
clinch the great rods running over and under and through
and through the building, making it a kind of Cyclopean
open work iron safe, filled in and lined with fireproof brick,
where all treasure of human life and limb should be secure
against fire or earthquake while the Peninsula stands. It
is, indeed, to this element of security that we would draw.
special attention, while so many buildings are going up to-
day in our great cities, which are a disgrace in flimsy and
tawdry pretension, and a danger in their inflammable and
carelessly thrown together materials.

The whole work of constructing this hotel was done by
the day’s work and not by the piece, and so done carefully
and well. Seventy-one partition walls of brick run from
the foundation up through the roof, and two feet above it,
and the roof is of tin. There are four artesian wells, two in
each outer court, with a tested capacity of 28,000 gallons of
water per hour. Under the center court is a 630,000 gallon
reservoir, with walls of brick and cement five feet thick and
buttressed. On the roof are seven tanks of boiler iron,with an
aggregate capacity of 138,000 gallons. Seven steam pumps
force this water through the whole house by a system of ar-
teries and mains, with 392 outlets in the corridors, provided
in each case with three inch hose, from 10 to 100 feet in
length, with nozzles. Under the sidewalks without the
building,there are eight four inch fire mains connecting with
the city water, by means of which the city engines can, if
found necessary at any time, force water into the hotel
mains.

In every room and passage there is an automatic fire
alarm, by which any extraordinary heat will be instantly
and noisily known at the central office of the hotel ; and six
watchmen will patrol day and night every part of the struc-
ture, and touch, half hour by half hour, at seventy-nine sta-
tions, which willreport by electricity and fix the place and
time of a dereliction of duty.

Through the heart of the hotel from top to bottom runs a
fire brick tunnel, within which is a solid bricz and iron stair-
case opening on each floor. In five like tunnels are five ele-
vators, run by hydraulic power, besides six additional stair-
ways from garret to basement. Wood is avoided where
possible. In the construction of kitchen,oven room, bakery,
store rooms, steam pump room, water heating room, coal
vaults, ash vaults and shafts, and corridors, wood is sup-
planted by asphaltum and marble, iron beams, and brick
arches. If the Palace Hotel can burn,the lessons of Chicago
and Boston are lost, and all human precaution is vain against
fire in this year of our I.ord eighteen hundred and seventy-
five.

Architect J. P. Gaynor was instructed by the owners to
travel and study the best hotels elsewhere before submitting
his plans for the Palace Hotel, and Warren Leland—mine
host of the old New Yerk Metropolitan Hotel, of the Leland
family,famous as hotel keepers—was appointed lessee of the
house, and manager of all things. The sunning and ventila-
tion of the 755 rooms for guests are excellent, every room
opening on the open light, having a fire place, and a separate
flue of four by eight inches running clear through to the
roof. Everysecond room has a bath room attached, most
rooms are twenty feet square, and none of a less size than
sixteen by sixteen feet. Two thousand and forty-two venti-
lating tubes open outward on the roof of the hotel.

Three great cafions or courts, cut down from roof to base,
air and lighten the mountain building. The center court
measures 144 by 84 feet, is covered with glass, made brilliant
by the lights of the pillared verandahs surrounding it, floor
above floor; with a tropical garden, fountains, statues, an in-
strumental band of music in the evenings, and a circular car-
riage drive fifty-four feet in diameter. Opening upon this
‘‘ garden floor ” thereis an ‘‘ arcade promenade,” four yards
wide, with a show window looking on the promenade from
each of the stores under the hotel. Letter tubes, pneumatic
dispatch tubes., and electric bells knit all this miniature
Palais Royal and the hotel into one body of wonderful life

Ministering to the 1,200 guests that can be accomodated
are four clerks, two book keepers, a French head cook who
is a brilliant particular star in his profession, five assistant
cooks of rising name, and three specialists—namely, a chief
confectioner from Milan, a chier baker from Vienna, and

* Muffin Tom ” from New York, an old negro the fame of
whose egg muffins and corn bread has made him the aristo-
crat of his race for the last half century from Charleston to
Long Branch. The 150 waiters are to be negroes also. Forty
chambermaids and a host of Chinese will see that the beds
and bed linen are white and fresh. This is the kind of hotel
we keep in San Francisco.

From China and India and Japan a stream of invalids and
visitors pours yearly in upon this city, the great sanitarium
of the future for the languid oriental world. From the
islands of the peaceful sea, from our own east and north,
from Spanish America, a great host shall make a Babel
of the Palace Hotel, whose builders have not been con-
founded. Its white towering walls, dotted with the gilded
iron bolts that bind the great rods of the building together,
shall be familiar to strange eyes from far lands. The sick
down easter shall abandon his nutmegs of wood and satisfy
his soul with the grapes and the oranges of our State; yel-
low aristocrats from Siam and tawny revolutionists from
Bogota shall join hands and pass the sirup over the steam-
ing triumphs of Muffin Tom.

We have seven big world wonders now: the Bay of San
Francisco, the Central Pacific Railroad, the Big Trees, the
Bonanza, Yosemite, the Geysers, the Palace Hotel—and As-
sessor Rosener.—Qverland Monthly.

Scientific Courtship.
Young Molly met Christopher down by the farm,

With his analysis
And his catalysis
And his dialysis.

What would he do there!

He came down to woo there,

He came down to sue there,

To bill and to coo there,

Not to fill all her soul with alarm.

O ! Science, 'tis thus that a fair maid you win,

With parthenogenesis
And alterogenesis
And heterogenesis

And other such things;

For Love, he has wings

And with him he brings

Full many such things

In the ears of fair maidens to din.

Young Christopher came with his finest brochures,

On trilobites
And troglodytes,
Theodolites
And such delights,

And he said, my dear, these are yours,

Yes, they’re yours.

Love may come and love may go,

Science endures.

The heart is a stubborn thing,
And conical in shape;
A remnant which with us we bring
From our ancestral ape.
It drives the blood to Molly’s cheeks,
She opens her ruby lips and speaks ;
Her mitral valve plays
In the wildest of ways;
Her columna carnea,
Gives her an idea
By the way that it acts;
And, accepting the facts,
She then and there agrees to become
The partner of his scientific home.
—Journal of Applied Chemistry.

GCovvesponfence.

Steam Boiler Phenomena.
To the Editor of the Scientific American :

In your article on this subject on page 193 of your current
volume, you give a very interesting account of the result of
injecting water into overheated boilers. The account is more
valuable than usual, for the conditions seem to have been
carefully observed and the results noted; and although, as
you observe, they seem to be contradictory, I believe they
can be explained.

In calore, vis—in heat is force or energy This has been
for many years my maxim; and from this point, I will en-
deavor to explain the two phenomena.

In the first case, the boiler was absolutely dry, and heated
to from 600° to 1,000° Fah., the steam pressure being 0.
Water was injected, and the pressure suddenly rose to 190
1bs. per square inch. The conditions are then as follows:
An unknown quantity of water is brought in contact with
an unknown quantity of iron heated to from 600° to 1,000°
Fah. If, now, the arrangement of the injection pipe and
pump were such that 1 1b. water injected at the first stroke
would come in contact with 9 1bs. iron heated to 600° Fah.,
the water would absorb the heat and cool the iron. The re-
sultant temperature would be 300° Fah. As each square
foot of the iron in such boilers weighs about 12 1bs., and as
the water injected by the first stroke may, and usually would,
come in contact with a much larger surface than 1 square
foot to each 1b. of water injected, it is evident that the water
would be heated to a higher degree of temperature, and steam
of ahigher pressure would be formed. If the quantity of water
injected is small, and the heated surface with which it comes
in contact large, an enormous pressure can be suddenly cre-
ated in a confined space. If, on the other hand, the quantity
of water is large, and the surface of the iron with which it
comes in contact small, the water will be heated less ; and, if
heated below the boiling point, no steam is formed, as the
limit of the capacity of the water to absorb heat is not
reached. If, therefore, the first boiler were set so that the
injected water could spread over a large surface, a sudden
and high pressure would be the result; and if set so that the
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water could come in contact with a small quantity of iron,
that is, lower at the end at which the water is injected, vecy
little pressure would be produced, and the heat in the iron
would be gradually absorbed by the water without any in-
jurious results.

In the second case, the conditions were similar, and ‘“an
independent pump was at hand, and was put on with a full
supply of feed. The steam rose to 20 lbs. by the gage, and
as suddenly fell, the steam gage indicating a complete or
partial vacuum.” Reasoning from numerous practical ex-
periments, I conclude that, at the first stroke of the pump, a
quantity of water was driven over sufficient surface to heat
the same suddenly, and thus produce the steam pressure in-
dicated by the gage; and the second or subsequent stroke in-
jected a quantity of water into the steam, and condensed the
same, thus producing a vacuum. If the feed end of the sec-
ond boiler were lower (as it should be) than the other end,
and the feed pipe entered the end of the boiler some distance
above the plate, a full supply of water would produce this
result.

If Leat be force, a boiler heated to 1,000° Fah. contains an
immense quantity of stored-up energy; and a quantity of
water less than one tenth in weight of the heated iron will
become the agent through which this energy is exerted, by
absorbing the heat and being changed from a cohesive
fluid to an expanding gas, and thus exert an enormous and
(if suddenly liberated) dangerous force. When, however,
the same quantity of heated iron is brought in contact with
a much larger quantity of water, the great capacity of water
for heat compared with that of the iron (12 to 100) will ab-
sorb the heat without producing even steam.

Experiments of the above kind should never be attempted,
as it is criminal to thus risk life and property;the fires
should have been hauled in both cases, and the boilers grad-
ually cooled.

Boston, Mass. JOSEPH A. MILLER.

The Ke;ly Gas.
To the Editor of the Scientific American:

In the communication headed ‘“ The Keely Gas,” the au-
thor is laboring under some mistakes. I will endeavor to
correct his statements.

He states: ‘“ It is well known that the molecules of all
substances increase or decrease in size in proportion to the
specific gravity of the substance, the lighter substance con-
taining the larger molecules.” I need hardly say that, if
this were true, and were known to be true, it would at once
dispose of the atomic theory.

As for his experimental proof: If (as I suspect) he uses oil
as being lighter than water, I am not at all surprised at his
result; for the adhesion of oil to a smooth surface is far
greater than that of water; so that, on pouring on the oil, it
would immediately flow to the glass and cause overflow of
the contents. Your correspondent may try the experiment
of filling two equal and similar glass vessels with oil and
water respectively. He will find that he will be enabled to
add morewater than oil before overflow. Let him, however,
use absolute alcohol (specific gravity 0-8), and he will find
that, to two similar glassfuls of water, he will be able to
add more alcohol than water before overflow.

In the case of heavy liquids, the heavier the liquid, the
greater the volume which may be added without altering the
apparent volume. Lethim try mercury, aud the result will be
the same as if he had added an equal volume of water.

In his last paragraph he says: ‘“ For it is plain that it
would be impossible for the larger atoms of molecules of the
cold vapor to pass between the smaller molecules of metal.’
However, unfortunately for this conclusion, it is known that
hydrogen penetrates iron, that the products of combustion in
a stove pass through the iron casing, and that gold is per-
vious to water.

I do not intend this to be in any way a defence of the Keely
motor. W.B. M.

Hoboken, N. J.

A Water Motor.

At the Sulzbach Altenwald Colliery, near Saarbrucken,
Prussia, machinery has been established for the transmis-
sion of power from a steam engine at the surface, by a col-
umn of water circulating under pressure, the circumstances
of the case not admitting of the establishment of a direct-
acting steam pump under ground. The mine is sunk 306
yards below the surface. The piston rod of the high pres-
sure engine above is connected with the pressure plungers,
each of which plungers is connected with the underground
engine by a tube filled with water. The last mentioned en-
gine consists of four pressure pumps arranged in pairs, and
between each pair is placed the working plunger of one of
the mine pumps. When the engine on the surface acts, the
power is transmitted by one pressure plunger through one
water tube to a pair of pressure pumps under ground, and
thence to one working plunger, which either aspirates or
forces air, according to its position. The opposite pair of
pumpsand connections work conversely. The water is forced
into an air vessel, and thence through the rising main 303
yards in hight, in one lift to the surface. On the change of
stroke, the water in the cylinder of the pressure pump rises
in the second water tube and follows the retiring pressure
plunger at the surface, the power supplied by the descent of
water in one column being sufficient, with the exception of a
slight allowance for friction, to effect its return in the other.
If the cataract pauses of the engine at the surface are not too
long, the discharge ispractically continuous. 7T'he Engineer-
ing and Mining Journal, from whose translation of the
German description we condense the above, adds that, at the

Pheenix mine in Cornwall, England, an arrangement of simi
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lar description, consisting of a plunger attached to the main
pumping engine, connected by a length of tube with a water
pressure engine in another shaft, has been at work for the
last ten years

PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NuMBER XXXIII.

BORING TOOLS FOR LATHE WORK.

Boring tools for use on lathe work require to be shaped
with greater exactitude than any other lathe tools, for the
reason that they are slighter in body in proportion to the
duty required of them than any other; and as a rule, the
cutting edges standing furtherout from the tool post or clamp,
the body of the tool is more subject to spring from the strain
of the cut. It is obvious that, if the hole to be bured out
is a long one, the cutting edge of the tool will become dull
at the end of the hole as compared to what it was at the
commencement (a remark which, of course, applies to all
tools); but in tools, stout in proportion to the duty required
of them, and held close in to the tool post, the effect of the
slight wearof the cutting edge, due to a finishing cut, is not
practically appreciable. In the case of a boring tool, how-
ever, the distance of the cutting edge from the tool postren-
ders the slightest variation in the cutting capability of the
tool sufficient to affect the work, as may be experienced by
boring out a hole half of its length, and thenmerely exert-
ing a pressure on the body of the tool, as near the entrance
of the hole as possible, with the fingers, when the size of
the last half of the hole will be found to have varied accor-
ding to the direction in which the pressure was placed. As
a result of this extreme sensitiveness to spring, the tool is
apt to spring away from the cut as the boring proceeds, thus
leaving the hole smaller at the back than at the front end. To
remedy this defect, several very fine finishing cuts may be
taken ; but a better plan is to so shape the tool that itsspring
will be in a direction the least liable to affect the size of the
bore of the work.

The pressure on the cutting edge of a tool acts in two di-
rections, the one vertical, the other lateral. The down-
ward pressure remains at all times the same; the lateral
pressure varies according to the direction of the plane of
the cutting edge of the tool to the line or direction in which
the tool travels: the general direction of the pressure being
at a right angle to the general direction of the plane of the
cutting edge. For example, the lateral pressure, and hence
the spring of the various tools, shown in Fig. 143, will be
in each case in the direction denoted by the dotted lines. D
is a section of a piece of metal requiring the three inside

2
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collars to be cut out; A, B, and C are variously shaped bo-
ring tools, from which it will be seen that A would leave
the cut in proportion as it suffered from spring, which would
increase as the tool edge became dull, and that the cut forms
a wedge, tending to force the tool towards the center of the
work. B would neither spring into nor away from the cut,
but would simply require more power to feed it as the edge
became dulled; while C would have a tendency to run into
the cut in proportion as it springs; and as the tool edge be-
came dull, it would force the tool point deeper and deeper
into the cut until something gave way. Now, in addition
to this consideration of spring, we have the relative keen-
ness of the tools, it being obvious at a glance that (indepen-
dent of any top rake or lip) C is the keenest, and A the least
keen tool; and since wrought iron requires the keenest, cast
iron a medium, and brass the least keen tool, it follows that
we may accept, as a rule, C for wrought iron, B for cast
iron, and A for brass work. To this rule there are, how-
ever, variations to be made to suit exceptional cases, such
for instance as when a hole terminates in solid metal and
has a flat bottom, in which case the tool, B (slightly modi-
fied towards the form of tool, C), must be employed. Or
suppose a hole in cast iron to be, as is often the case, very
hard at and near the surface of the metal. Tool, A, would
commence cutting the hard surface and, becoming dull,
would spring away from the cut in spite -of all that could
be done to prevent it; while tool, B, would commence to cut
both the hard and the soft metal together, the cutting edge
wearing rapidly away where it came into contact with the
hard surface of the metal; and these conditions would, in
both cases, continue during the whole operation of boring,
rendering it difficult and tardy. But if the tool, C, were
employed, the point of the tool would commence cutting the
soft part of the metal first, and would undermine the hard
surface, and (from the pressure) break it instead of cutting it
away, as shown in Fig. 144, in which A represents a piece
of metal to be bored, the bore being hard to the depth of
the dotted lines, B. C is the tool shown as it would com-
mence to cut, and also as it would operate while in full ope-
ration. After the hard surface is removed, tool B, in Fig.
143, may be employed to finish the boring, the point being
ground a little more rounded. The objection to tool, C, in

Fig. 143, for employment upon cast iron or brass, is that, in
consequence of its excessive keenness, it is liable to jar or
chatter. Tool, B, in Fig. 143, may be given top rake and em-
ployed to cut out a square corner, or it may, if not ground
too keen, be used upon brass; but it is liable, in such case,
to jar or chatter, unless the top face is ground away. Here,
then, we come to the consideration of top rake, that is, the
shape of the top face of the tool, our previous remarks hav-
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ing had no reference to that part of the subject. The appli-
cation of top rake or lip to a boring tool lessens the strain
due to severing the metal; by presenting a keener cutting
edge, it lessens the tendency to lateral spring, and increases
that to vertical spring, and is beneficial in all cases in which
it can be employed. Upon wrought iron and steel it is in-
dispensable ; upon cast it may be employed to a limited de-
gree; and upon brass it is inadmissible by reason of its caus
ing the tool to either jar or chatter. In Fig. 145, B repre-
sents a section of the work, No.
1 represents a boring tool with
top rake, for wrought iron, and
No. 2 a tool without top rake,
for brass work, which may be
also used for cast iron when
the tool stands a long way out
from the tool post or clamp, un-
der which circumstances it is
liable to jar or chatter. A tool
for useon wrought irou should
have the same amount of top
rake, no matter how far it
stands out from the tool post;
whereas one for use on cast
iron or brass requires to be the
less keen the further it stands
out from the tool post. To take a
., very smooth cut on brass work,
the top face of the tool, shown
at 2 in Fig. 146, must be ground
off, as denoted by the dotted
\| line.

‘We have now to consider the
most desirable shape for the
corner of the cutting edge. A
positively sharp corner, unless
for a special purpose, is very
undesirable, because the ex-
treme point soon wears away,
leaving the cutting qualification of the tool almost destroyed,
and because it leaves the work rough, and can only be em-
ployed with a very fine feed. It may be accepted as a gene-
ral rule that, forroughing cuts, the corner should be suffi-
ciently rounded to give strength to the tool point; while, in
finishing cuts, the point may be made as round as possi-
ble without causing the tool to jar or chatter. Now, since
the tendency of the tool to jar or chatter depends upon four
points, namely, the distance it stands out from the tool post,
the amount of top rake, the acuteness or keenness of the

general outline of the tool, and the shape of the cutting cor-
ner, it will readily be perceived that considerable judgment
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is required to determine the most desirable form for any
particular conditions, and that it is only by understanding
the principles governing the conditions that a tool to suit
them may be at once formed. In Fig. 146 will be found the
various forms of boring tools for ordinary use. No. 1 is for
use when the conditions admit of a heavy cut on wrought
iron. No. 2is for use on wrought iron when the tool stands
so far from the tool post as to be necessarily subject to
spring. No. 3 is to cut out a square corner at the bottom of
a hole in wrought iron. No. 4 is for taking out a heavy cut
in cast iron. No. 5 is for taking out a finishing cut in cast
iron when the tool is proportionally stout, and hence not lia-
ble to spring or chatter: thepoint being flat, the cutting be-
ing performed by the front corner, and the back part being
adjusted to merely scrape. No. 6 is for use on cast iron un-
der conditions in which the tool is liable to jar or spring. No.
7 is for taking out heavy cuts in brass when the conditions
are favorable. No. 8 is for brass work, either roughing out
or finishing, when the tool stands far out from the tool post,
or is slight in proportion to its duty. No. 9 is for taking out
a sharp corner in brass work. No. 10 is an end view of No.
7,and No. 11 an end view of Nos. 8 and 9. The tools for
wrought iron will answer equally well for steel or for copper.

An inspection of all these tools will disclose that the tool
point is more rounded for favorable conditions; that is, when
the body of the tool is stout, and the cutting edge is not held
far out from the tool post ;that, to prevent jarring, the point
of the tool is made less round, which is done to reduce
the cutting surface of the tool edge (since it is apparent that,
with a given depth of cut, the round pointed tool will pre-
sent the most cutting edge to the cut); and that, to further
prevent jarring or chattering, the leading part of the cutting
edge is ground at an angle; while, as another precaution
against that evil, the general form of the tool is varied from
that of tool, C, in Fig. 143, towards that of tool, A, in the
same figure; while for brass work, no top rake or lip is em-
ployed, but the toolis beveled off to suit those cases in which
it is liable to excessive spring. It is obvious that the
feed may be coarser for a round-nosed than for a more acute
tool,and that, the rounder the nose, the smoother the cut (with
the same rate of feed) will be.

All boring tools for heavy duty may be hardened right out,
that is, not tempered at all, while those slight in format the
cutting edges should be tempered to a straw color.

The side faces of the tool marked A, inboth views of Fig.
147, may be beveled just sufficiently to well clear the feed of
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the cut when used on wrought and cast iron, and ground fur-
ther back, that is, with more angle, for use on brass, espe-
cially if there is a tendency to jar or chatter. The straight-
er, however, these side faces can be kept, the better the cut-
ting edges are supported by the metal behind them, and the
longer they will stand without regrinding. When boring
light brass work, it is well to hold a brush near the entrance
of the hole, to prevent the turnings from flying about the
shop ; while cutting tools for outside brass work may have a
split leather washer forced over the body near the cutting
end for the same purpose. After a piece of brass or cast
iron work has been bored and taken out of the lathe, and is
found on trial to fit a little too tight, it may, if it is difficult
to chuck it true again, be eased by a half round scraper, as
follows: Take an old half round smooth file and grind the
edges at an angle, as shown in Fig. 148, B forming the cut-
ting edge. Then rechuck the work in the lathe as nearly

v

true as possible, and revolve the work at such a speed that
the scraper will cut at about 380 feet per minute ; then apply
the scraper by hand in the position shown in Fig. 149, A A
representing the work revol-
ving in the direction denoted
by the arrow, and B the scra-
per shown in section. If the
flat face and the beveled edge
of the scraper is ground true
and even, and care is takenin
using it to take out the metal
only where required, this tool
will perform excellent duty
and cut very smoothly. It may
be also used to advantage to
ease out by hand the narrow
places of a hole that is oval, or the small end of one that is
taper and requires to be made parallel. The smoothness of
its work is much improved by smoothing its edge upon an oil-
stone. Here it may be well to state that the application of
an oilstone to the cutting edges of a boring tool increases
its tendency to chatter; if, therefore, a hole requires to be
made unusually smooth, the tool must be givenless top rake
and may then be oilstoned. In many cases a tool may be
prevented from chattering by holding it with the fingers as
near the entrance of the hole as possible.
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IMPROVED TIRE-UPSETTING MACHINE,

We illustrate herewitha new machine for upsetting or
shortening wagon tires or iron bars. It may be operated by
one man, and is so constructed as to be capable of doing the
heaviest work without danger of breakage or strain in any
part. It is quite simple and may be secured on any conve-
nient support.

The stand, which may be of wood or iron,
has on each side iron straps, which support the
stationary head, A, and guide the hinged head,
B. The stationary head is also attached to
the end of the stand, and both heads are placed
across the bars. C, Fig. 2, is a flange on each
head, against which the adjusting blocks, D, are
placed. E and F, Fig. 1, are griping jaws, pi-
voted one on each head, and provided with lever
handles. Said jaws are connected by a jointed
bar, G, so that by operating jaw, E, the power
is applied to the jaw, F. The last mentioned
jaw strikes the tire, H, first, griping the same;
and the power being continued, the jaw, E, seizes
the tire also. The tire being in a heated state, is
firmly held between the jaws by the operator,
so that it can have nolongitudinal motion. With
his left hand, the operator then grasps the cam
lever, I,and forces the movable jawand head to-
ward the other jaw. This causes the jointed bar,
G, to turn outward on its hinge, and completes
the operation of upsetting the tire. J is the
anvil, which is fastened between the jaws, and
on which the tire rests. As soon as the cam le-
ver is applied, the lever of the griping jaw, E,
may be released, so that the right hand of the
operator is at liberty to use a hammer in order to
press down the tirein case it bends upwards
from the anvil, as might occur when the tire is
a light one, or toapply both hands on the cam
lever, so obtaining a better purchase for upses}-
ting a heavy tire. The back movement of the
movable jaw and head is produced by the spring,
K.
Patented through the Scientific American Pa-
tent Agency, March 10, 1874, by M. Schou. For
further particulars address Messrs. Combs &
Bawden, sole manufacturers, Freehold, N. J,

HENNAMAN AND SHAW’S BOILING POT.

The accompanying illustration represents a new cooking
utensil for boiling, so constructed that two kinds of vegeta-
bles, etc., may be cooked in it at once, without mixing.
Housekeepers who find it necessary to economize space on
their raunges or cooking stoves, or to whom it is an object to
facilitate their culinaryoperations, will doubtless appreciate
the advantages offered. An ordinary iron pot forms the outer
vessel. Inside is set a perforated holder, A, in which the
articles to be cooked are placed. On each side of the holder

is a vertical flanged groove, and in said grooves is held a de-
tachable perforated diaphragm, B. On top of the latter is
hinged a semicircular cover, C. Two kinds of vegetables
may easily be prepared, one on each side of the diaphragm,
and by turning the cover, C, successively over each side, and
holding it with the hand, the separate chambers may be
emptied without mingling their contents. The two compart-
ments are easily thrown into one by removing the diaphragm.

In cases where a large amount of cooking is done, it is
proposed to make the vessel, A, rectangular, and to divide it
into several compartments, by a number of diaphragms.

Patented July 27, 1875, to Messrs. William H. Hennaman
and William F. Shaw, Jr. For further information address
the last mentioned inventor, 19 South Chester street, Balti-
more, Md.

Scientific Apparatus Exhibition.

The British government intends to have an exhibition of
scientific apparatus, to be held at South Kensington, Lon-
don, in 1876, the present arrangements being that it is tobe
opened on April 1. The Committee of Council on Educa-
tion, Science, and Art Department have just issued a kind of
syllabus, indicating the articlesthat will be admissible. The
exhibits are to include such instruments and apparatus as

are employed for scientific research, experiment, and pupil
teaching. It is also intended to include matters that will
illustrate the progress of Science and its technical applica-
tions, with others of a more special kind, but of general inte-
rest and value. In cases where original apparatus, etc., can-
not be sent, models, drawings, and photographs will be ad-

SCHOU’S

mitted. In certain cases apparatus may be arranged in such
successive order that the steps of scientific investigation
may be readily followed. A valuable provision will be that
of, as far as found practicable, systematically explaining and
illustrating the use of the apparatus, etc. The committee
appeal to those institutions or individuals who possess instru-
ments, etc., of historic interest to lend them. The entire
exhibition will consist of eighteen sections, embracing arith-
metic, geometry’ measurement, kinematics, statics, dyna-
mics, molecular physics, sound, light, heat, magnetism, elec-
tricity, astronomy, applied mechanics, chemistry, meteorolo-
gy, geography, geology and mining, mineralogy, crystalo-

graphy, ete., and biology. Instruments representing each
of these subjects will be shown. The committee selected to
carry out the object of the exhibition embraces some of the
most eminent men in each department above named, the en-
gineering branch being specially well represented.

IMPROVED METALLIC COLUMN,
‘What with the extension of one elevated railway already

in existence, and the construction of new ones in New York
city (these projects being most favored just now as the solu-

fair probability of their being undertaken) the attention of
engineers will ere long be directed to the determination of
the simplest and strongest methods of erecting such struc-
tures. Iron, in most cases, will be the material employed for
the supports of the raised track, so that we may expect that
all the various modes of building hollow columns of that
metal, now in existence, will be subject to careful
scrutiny, and perhaps to actual tests for strength,
etc. The invention which we illustrate, in the
annexed engravings, belongs to the above catego-
ry, and therefore possesses a timely interest. Itis
2 new segmental metallic column which is both
simple and strong, and offers exceptional facilities
for splicing. A perspective view is given in Fig,
1, and transverse sections in Figs. 2 and 8. The
gides of the column consist of four or morerolled
platesegments, A, having a flange on these outer
edges. These flanges, as shown in Fig. 3, are
thicker at their outer portions than at their bases

Their inner sides are straight and outer sides be

veled. Whentwoof the segments are brought to-
gether to form a column, wedge-shaped blocks, B

are placed between the beveled sides of the flan-
ges, so as tohold the segments a suitable distance
apart. Headed screw bolts, C, are then passed
outward through the blocks, between the flanges,
and through clamps, D, Fig. 2, which fit over and
entirely cover the flanges on the outside. By
screwing up the nuts, the wedges, B, are drawn
in between the segments so as to force them apart
and thus cause the clamps, D, to grasp the sides of
the flanges, holding them very firmly together,

In order to save the material, the wedges may be
made as short as possible, while the clamps may
either be constructed the full length of the co-
lumn, or in short sections like the wedges. By
properly clamping over the main body of the co-
lumn, one of the segments may beremoved, when
the structure is in position in a bridge or build-
ing, so that the interior of the column may be
painted as often as is necessary.

Splices may very easily be made by allowing
the clamps to extend from tento twelve inches be-
yond one set of segments in order to grasp the
flanges of another set. The clamps are rolled,
and the wedges are castings. In putting a column together,
the wedges are all attached to the clamps with nuts slack,
then slipped lengthwise over the flanges, when the nuts are
finally tightened.

Patented August 31, 1875. For further particulars address
the inventor, Mr. Charles H. Leidy, Norristown, Pa.

THE GRANGE FARM MILL.
To save one tenth of all the grain used on a farm or in a

7

stable is no small economy ; but the inventor of the device
illustrated herewith believes that such saving may be effec-
ted through the use of a simple and well made mill (proper-
ly actuated by horse, wind, water, or some other cheap pow-
er that is everywhere available) for grinding the corn, oats,
barley, and other cereals fed to the cattle and horses.
Such a mill, suitable for all such purposes, he claims to
have produced. Its form and construction will readily be
comprehended from the illustration, rendering detailed de-
scription unnecessary. It is strong and compact, and is pro-
vided with a conveniently located driving pulley, to which
the power is applied. The grinding plates are self-sharpen-
ing and will last & long time, costing but little to replace
when worn out.

The inventor adds that any one having any kind of
power at his command will find the mill a good source of
income, if the machine be used for grinding wheat for oth
ers. Any one owning a horse which is idle a portion of the
time might thus utilize the animal for light and profitable
labor.

Patented through the Scientific American Patent Agency
For further information and for mills, address Mr. H. H.

tions of the rapid transit problem, and hence there being a
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Swift, Millbrook, N. Y.
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THE GREAT SPOTTED IRIS.

The family of iridacee are renowned for their graceful

beauty, from the wild iris, commonly called blue flag ( fleur
de luce, fleur de Louis, the armorial device of the kings of
France since Louis VIIL.’s time) to the great spotted iris, of
which we herewith give an engraving. The ¢ris versicolor
is a widely distributed plant, its flowers (on stems sometimes
8 feet high) being visible in damp places in early summer;
the root of this plant is diuretic and cathartic, and is pre-
pared for medical purposes by some pharmacists. There is
also a yellowish or reddish brown species, ¢. cuprea, common
in Illinois and other States. The well known orris root of
the drug stores is the product of ¢. Florentina, i.
pallida, and . Germanica, which grow wild in Eu-
rope.

Iris susiana, the mourning iris, as it is sometimes
called, hes flowers very large in size, dotted, and
striped with purple on a gray ground. In northern
climates it needs to be protected in winter. Being
one of the very finest of the genus, it will well
repay the amateur for his care and attention ; and it
‘s readily hybridized, many varieties having been
produced which are only locally known and have
never been classified by botanists. Another kind
well worth attention is the ¢7ris Persica, the blossom
of which is of a pearly white hue, exhaling a very
delicate perfume. This latter is well adapted for
indoor growth.

Our engraving shows an unusually fine specimen
of {. susiana, grown in the gardens of the Arch.
bishop of Canterbury, England ; but the blossom is
three times as large as we haverepresented it. The
best way to grow these beautiful flowers is in a
large isolated bed, oval or circular in outline. The
soil should be rich and open in texture, and well
drained, for the sake of a few of the more delicate
species; most of the kinds grow freely enough in
stiff, coldish soil. The plants vary in size from <.
pallida and . ochroleuca, 3 or 4 feet high, down to
some not 6 inches high, as . cristata. They vary
strikingly in color and markings too, so that an at-
traction of no mean order is a well planted and well
arranged mass of irises alone. A few of the finer
lilies, however, may be placed among them with
good effect ; and round the margins, in early spring,
bulbous flowers may be dotted.

-
Rokitansky’s Farewell Address.

On the 16th of July the distinguished anatomist
and pathologist Rokitansky delivered, in the Uni-
versity of Vienna, his valedictory address before
retiring from the professorship, It is a vigorous
and thoughtful production, rich with the wisdom of
wide experience. He entitles it his ¢‘ Legacy to his
Scholars.” Various questionsof the day are touched
upon. One of his warnings is against admission of
woman to equality with man; another, against an
excess of competition in life; and a more urgent one,
against modern individualism, which shows itself
in the ruthless pursuit of personal objects, and in
the readiness with which the ethics of the day excuse all
manner of wrong-doing, out of a misplaced sympathy, or a
belief that nothing is in itself bad.—Medical and Surgical

Reporter.

CUPRESSUS NUTKAENSIS,
The northwestern shores of this continent, especially in

CONES AND LEAVES OF CUPRESSUS NUTKAENSIS.
the vicinity of Nootka Sound, Observatory Inlet, and the
Island of Sitka, are the exclusive habitat of this remarka-
ble species of cypress. When the late Dr. Fischer first saw
it, he noted it down as a thujopsis, so much does it resemble
that genus in habit and foliage. Later authors, however,
prominent among whom is Mr. Gordon, have determined

in the sub-order chamamcyparis, which is distinguished from
cupressus proper by having only two seeds under each scale
of the cone, whereas the true cupressus has several. In St.
Petersburgh the young plants have been raised in the open
air, a sufficient indication of their hardiness. Under favor-

able conditions, the tree attainsin its native habitatsa hight
of 80 to 100 feet, with a bole of over 4 feet in diameter, per-
fectly straight, and covered with a smooth, soft, dark colored
bark. The branches spread very much, and are sub-divided
into a vast number of smaller pendent ramifications, which
in old trees are thickly covered with a highly aromatic resin.

ous exudation,

The leaves, in shape, arrangement, and

THE GREAT SPOTTED IRIS.

color, bear a remarkable resemblance to those of thujopsis,
being a little brighter, perhaps, and with somewhat less of
bluish reflection. The cones (of which we give an illustra
tion) are solitary, almost sessile, or borne on very short stalks,
and are covered with a glaucous pubescence; they are about
the size of large peas. If a twig or branch of this tree is
broken or bruised, it exhales a very powerful balsamic odor,
and the wood, which produces white and soft timber, also
yields in great abundance a very aromatic gum, which, in its
appearance and scent, has a strong resemblance to Canada
balsam. The tree is, on account of this property, known on
the continent as the sapin aromatique.

CALADIUM CULTURE.
The caladium is undoubtedly one of the most ornamental
and attractive of our fine foliaged stove plants, and few con-
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CALADIUM BELLEYMEI AS A VASE PLANT.

that the tree is most properly classed among the cupressinee, | vey a better idea of the luxuriance and splendor of tropical
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undergrowth to those who have never been in tropical re-
gions. This plant is not difficult to grow to perfection if it
is treated liberally, and care taken to prevent the plants get-
ting a check at any time, which is almost certain to arrest
the development of the leaves before they have attained
their full size ; and no satisfactory growth is made after that.
The roots should be shaken out carefully about the beginning
of March, and the largest selected and potted, two, three,
four, or more in a pot, according to the size of the bulbs and
the variety. Large single roots of ¢. esculentum will some-
times require a 12 or 14 inch pot at the first; while the little

argyrites, when grown for neat specimens, will only want a
3 or 4 inch pot for a number of its little bulbs at the
first shift. The pots should be carefully crocked,
but not too deeply, and a soil consisting of two
thirds light turfy loam, one of well rotted leaf mold
and cow dung, and a considerable addition of silver
or common clean river sand, according as the loam
is light or heavy, will suit them well. The bottom
layer of soil may be made moderately firm with the
fingers; but, on the whole, they should be rather
loosely potted, seeing that long fleshy roots, that
give massiveleavesand not flowers, are what should
be encouraged. After potting, they should be plunged
in a bottom heat of about 75°, to begin with, in a
stove or warm pit, and very slightly watered at first
—or, indeed, not at all for a time, if the bulbs have
been dried off during the winter, in which case they
are exceedingly apt to rot off as soon as committed
to the moist soil again. The roots will grow faster
than the leaves at first; but when the first leaves
do appear, the plants may be copiously watered, for,
though the caladium isnot an aquatic, it delightsin
abundance of moisture. As regards top heat, a ge-
neral and moist stove temperature will suit them
well, according to the season of the year, and they
must be kept in a good light, not far from the glass,
and subjected to a free circulation of warm air, and
shaded carefully on sunny days with thin canvas.
In potting, see that the roots are not disturbed in
the least; only remove the crocks. Pot carefully,
leaving plenty of room for watering, and restore
the plants to their former quarters, until they have
got established, when they may be moved into the
plant stove or house where they are to be displayed
during the summer. Here they must not be neg-
lected, or be allowed to become dry or shaded;
they must have room, light, and air, and frequent
waterings with weak liquid manure. With this
treatment they will grow apace. Any flowers they
throw up must be pinched out at an early stage,
faded leaves cut off, and everything done to keep
up and prolong a vigorous growth until the plants
show a natural disposition to go to rest in autumn.

THE, FLAMINGO PLANT.

At a recent exhibition of the Royal Botanic So-
ciety, a vigorous specimen of the flamingo plant,
anthurium scherzerianum, bearing four remarkable
large spathes, was exhibited. Our illustration,
sketched at the time when it was exhibited, will give our
readers some idea of the appearance of this large-spathed
variety, which, for healthy luxuriance, we have never seen
exceeded. The broad flat spathes were fully 5 inches in
length and 4} inches in breadth, and attracted much atten-
tion. In colorthese spathes were not so brilliant as those

THE FLAMINGO PLANT.

of some of the other varieties exhibited on that occasion;
but perhaps spathes produced under more favorable circum-
stances, as regards weather, may be brighter. Like all other
cultivated plants raised from seed, this anthurium is very
variable in color: and this variety is now augmented by the

introduction of a whitish-spathed kind,



ATMOSPHERIC MACHINERY,

The various inventions below described, selected from
Knight’'s ¢ New Mechanical Dictionary,” published by
Messrs. J. B. Ford & Co., of this city, have been grouped
together as devices in which the atmosphere is, by some
means, brought into employment. Inone case it is used as
a means of transmitting power, in another it is mingled
with steam, adding to its expansive force, and so through
quite a variety of interesting instances.

CALLES’ AERO-DYNAMIC WHEEL.

This is a curious invention, by which compressed air is
Fig. 1.
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Calles™s Aéro-hydro-dynamic Wheel.

made to transmit the power. It consists mainly of a wheel,
Fig. 1, fitted with buckets, similar to those in any ordinary
water wheel and completely immersed in a tank filled with
water. The wheel carries a toothed inner rim which works a
pinion on the transmission shaft. The air is introduced un-
der the bottom of the wheel, through a curved pipe. The
air thus blown into the buckets has naturally a tendency to

Cabells Atmospheric Alarm-Whistle.

gain the surface of the water with a force equivalent to the
weight of displaced water, and this upward tendency causes
the rotation of the wheel, and at the same time brings back
the discharged buckets successively before the pipe orifice.
In a practical test of thisinvention, it was found that 83 per
cent of the power of the 94 horse power blowing engine was
thus transmitted to the wheel, and this through a pipe 510
feet long having 14 elbows.
CABELL’S ATMOSPHERIC ALARM WHISTLE,

represented in Fig. 2, is used as a nautical alarm
to warn ships from shoals or dangerous coasts. It
is sounded by the alternate eduction and induction
of air from and into an annular chamber, which is
partially filled with water, and oscillates by the

Fig. 3.

Scientific Jmerican,

motion of the vessel, assisted by other power, if necessa-
ry. The motion may be made to work an air pump to

increase the energy of

the blast, or its effec-

tiveness may be aug-
/ mented by gas, genera.
ted by chemical means
in the chamber. The
chamber, D, has air
spaces, bb’,communica-
ting by valve, ¢ ¢, on each side of ithe dividing plate, @, with
the blast whistle, J. dd' are vacuum whistles, which act
alternately as the chamber sways in one direction and the
other, supplying air to that side of the chamber which is
abandoned by the water. The funnel, G, is the means of
supplying the chamber, D, with water.

HAGUE'S ATMOSPHERIC HAMMER,

shown in Fig. 8, is so constructed that the helve of the ham-
mer is raised by the pressure of the atmosphere beneath a
piston above the helve, the air being exhausted frcm above
the piston by meaus of a pump. The hammer falls by its

Fig. 5.

Fig. 4.

Bevan’s Air- Cushion for Pipes.
» -

Dennett’s Aéro-steam Engine.

own weight when air is admitted above the piston. This last
is done automatically on the piston reaching the end of its
up stroke. An

AIR CUSHION FOR PIPES
is represented in Fig. 4. The object is to avoid the jar
Fig. 6.

Y |

Tanger's Steam- Generator.

which occurs when a column of water in motion is suddenly
arrested. Asa means of imprisoning the air which is gra-

to contract and expand when the jar comes, a ball of india

o—

Fig 7.

dually absorbed in the water, and thus allowing the latter
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The sack or ball is placed in

rubber is inserted in the pipe.
an enlargement of the pipe and so gaged as not to stop the
flow. A continuous tube, of the same material and contain-
ing air, is also arranged in the water pipe.

AERO-STEAM BOILERS.

Bennett’s aero-steam boiler, which is represented in Fig.
5, is so constructed that an incoming charge of air is con-
ducted to the furnace and made the means of maintaining
combustion under pressure. The furnace is airtight, and

the volatile results pass through the steam boiler, are washed
Fig. 8.

Ostler’s Anemometer.

and pass fully saturated to the cylinder. The expansive pow-
er of combined heated air and steam is, therefore, used to
drive the piston. a is the outer shell of the boiler. b is a
cylinder forming the fire box and ash pit, placed therein and
entirely surrounded by water. The tube, ¢, is connected to
a blower, and has two branches, one, d, admitting air to the
fire box, the other, ¢, to the ash pit. ff aredampers in each
branch. The smoke and heated air escape by the passage,
g, which is covered with a valve, 4, so that the gases, etc.,
are compelled to pass through water, thus becoming washed.
k is the pipe leading to the engine. 7isthe feed water pipe.
m is the fuel pipe, having a hopper, n, and closed by two
valves, 0 and p. When the engine is set to work, it forces
air into the furnace both above and below the fuel at each
stroke, which, having no vent to escape but at the valve, %,
accumulates in the furnace until its pressure somewhat ex-

ceeds that of the steam upon the valve, 4, when the latter is
lifted and, the hot air, as before described, mixes
with the steam.

Tanger’s steam generator isrepresented in Fig.
6. The air is injected into the pipes D and I, by
means of a force pump, and, after being heated
while passing through the convolutions of the

Fig. 9.

Hague’s Atmospheric Hammer.
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Warsop’s Aero- Steam Engine- Boiler,
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pipes, Fand J, is forced into the boiler by nipples, as shown
at K.

Warsop’s aero-steam boiler, shown in Fig. 7, is started by
steam in the ordinary manner. A single-acting air pump,
worked from the crank shaft, com presses air to a little more
than the boiler pressure. The air then passes through a
long circuit of straight and coiled pipe, which traverses the
exhaust conduit, makes several spiral coils in the chimney,
then descends at one side of the fire box, is exposed to the
full fire, and finally passes by a valved opening into the
boiler atv the bottom of the water space. The air escapes
into the water through perforations in the pipe.

Fig. 8 represents

OSTLER’S ANEMOMETER,

an instrument intended to measure the force of the wind,
and hence one of the most necessary aids to the meteorolo-
gist. The device is considered to be one of the most perfect
yet invented, as it not only denotes changes inthe force and
velocity of the wind, but keeps a record of the same. The
essential part is a plate, having its face constantly pre-
sented to the wind, by a set of vanes, at right angles to it.
The force of the wind on the plate causes it to move an arm
carrying a pencil, which makes a mark on a sheet of paper
especially ruled for the purpose, having separate compart-
ments for registering the force and duration of the wind, and
a third to show the amount of rain. The paper is slowly
moved by clockwork. The pencil approaches or recedes
from the edge of the paper, as the wind varies in force,
while a similar pencil attachment, to an arm connected by a
spiral worm and nut to the guide vanes above mentioned, re-
gisters the direction of the wind in the center compartment.
The rain gage is attached to a bent lever, also carrying a
pencil, which is drawn toward the center of the paper as the
gage becomes filled with water, thus indicating the amount
of rain. When the gage is completely full, it tilts, empties
itself, and the record commences afresh.

THE AETHRIOSCOPE

is another meteorological instrument, and is designed for
measuring the degrees of cold arising from exposure under
different conditions of the sky. As represented in Fig. 9, a
highly polished metallic cup or concave mirror is placed
upon a pedestal, and a differential thermometer is arranged
within it, so that one of the bulbs of the thermometer shall
be exactly in one focus of the mirror. The other bulb, being
not in either focus, is not affected by the pulsations, the
effects of which on the cup are concentrated upon the first
bulb, the air in which being suddenly contracted upon its
exposure to a clear sky, the liquid in that branch of the stem
is caused to rise. The cup is kept covered with a metal
plate, except at the moments of observation.

Alarming Spread of Trichinosis,

The Transactions of the Indiana State Medical Society,
1875, contain a report on trichinosis, by Dr. George Sutton,
of Aurora, Ind., which contains the following alarming ob-
servations:

From microscopic examination of pork killed in South-
eastern Indiana, we have found from three to sixteen per
cent of the hogs affected with trichina, the number of hogs
diseased varying greatly in different localities.

‘““That over five millious of hogs are slaughtered and
packed in the Western States, not including those which are
put up for family use by the farmers: that if four per cent
of this pork is diseased, which we believe to be a low esti-
mate, we have two hundred and twenty-one thousand four
hundred and eighty-four diseased hogs put annually upon
the market; or, at an average of two hundred pounds to the
hog, forty-four millions two hundred and ninety-six thou-
sand eight hundred pounds of diseased meat, every ounce of
which, under favorable circumstances, is capable of producing
disease.

““That from the cases of trichinosis that came under our ob-
servation, and the post mortem examinations, and the effects
upon the dog that was fed on the diseased meat, we have
come to the conclusion that ninety per cent of disease pro-
duced from eating trichinous pork appears either as gastro-
entiritis, or as a'diarrheea or dysentery, and not more than
ten per cent as the fully developed form of trichinosis, in
which the muscular system becomes affected.

‘“ That as diarrhcea, dysentery, and enteritis rank high as
causes of mortality in the United States, these diseases caus-
ing thirty-onethousand one hundred and fifty-three deathsin
1870, as shown by the last census reports: and as we have
seen that a large amount of trichinous pork, capable of pro-
ducing these diseases, is among the principal articles of food
in our country : we think it more than probable that trichine
have a much greater influenge in the etiology of this class of
diseases than has been recognized by the profession.

¢ That it is highly probable that, when the fact becomes
more generally known that so large a percentage of pork is
swarming with trichine,capable of producing disease, it may
have an effect upon the use of this meat, and consequently
affect the sale, to some extent, of oneof the principal articles

of commerce in the West.”

Fi MEssrs, VOLNEY W. MasoN & Co., Providence, R. 1., have
been regular advertisers in the SCIENTIFIC AMERICAN for a
number of years. In a business letter from them a few days
ago, they make the following unsolicited statement: ‘‘Our
advertising in the SCIENTIFIC AMERICAN has been most pro-
fitable of any, owing to its circulation among the best class
of American manufacturers and mechanics, as well a8 man-
ufacturers in other countries. In a recent trip to Europe, the
writer found it was taken regularly and referred to, for im-
provements and purchasing, by the most extensive manufac-
turers abroad.”

Sight from Science.
Dr. Wm. Hunt,in the Philadelphia Medical Times, says:
‘A man recently walked into my office with a freedom that
suggested nothing about eyes, and said: ‘‘ Are you Dr. Hunt?
I have never had a good look at you, and wish to see you.
I am here on business, and am going away to-night. Iowe
you much, and will never forget you; bnt may be you can
do something more for me. Do you remember S——, of Il-
linois, upon whose eyes you operated at Wills Hospital in
1858%” I said, ‘“Certainly I do.” ¢ Well,” said he, ‘I am
the man.” Now, I am not going to relate here an ordinary
cagse of successful cataract operation; but thehistory is this.
S. was the son of a farmer; was fourteen yearsold when he
was brought to Wills. He was practically blind from birth.
There is some discrepancy in statement as to the.early con-
dition of his eyes; but, at all events, he had no recollection
of ever having seen. He washealthy in other respects; had
never been toa school for the blind,but was bright, as people
usually are who have to feel their way through the world.
Dense white capsular cataracts occupied the pupilsof both
eyes. There was great nystagmus or oscillation of the eye-
balls. The boy was etherized, and I performed extraction,
making the corneal incisions with a lance-shaped knife, and
removing the cataracts with the fine hooks and forceps of
the eye case.

The bodies of the lenses, if there had ever been any,were
absorbed, as the opaque material seemed to be merely thick
membranous substance.

The boy did well, the wounds healing nicely: but when
we exposed him to light we found that we had a veritable
Casper Hauser to observe! He was a grand confirmation of
touch being the master sense, and theonly one by which we
originally establish our relations with the external world.

He could have given a direct answer to the question of
Molyneux to Locke: ‘“ Whether a blind man who has learned
the difference between a cube and a sphere by the touch can,
on being suddenly restored to sight, distinguish between
them by the aid of the newly acquired sense only?” Locke
answered, theoretically: No! 8. answered, practically and
decidedly : No! He obtained no knowledge at first, by the
eyes, of shapes, distances, sizes, extension, or consistence of
objects; of color, of course, he had no idea. Everything,
distant or near, appeared to be striking against him, or to be
within him. Restrain his arms and hands, and he stumbled
about worse, if anything, than before he was operated upon.
Encouragement would cause him to move with care, but he
was very much afraid. In fact, his sensations were more
painful than pleasant, notwithstanding the good promise of
the operation. He had to learn as a babe learns, who, in
early life, grasps with equal confidence for the moon or its
mother’s breast. Its early daysare occupied with a constant
automatic struggle in correcting, by the touch, the deceit of
the eye. By-and-byexperience settles the question, and it
soon gives up its vain endeavors.

The nystagmus in 8. continued, aud doubtless added to
his confusion of vision. In this condilion his father took
him home. I heard of him now and then as making some
good progress, and then lost all knowledge of him. And
now, on the 8d day of December, 1874, he walks into my of-
fice. His sightis good for all ordinary purposes; the nystag-
mus is gone, he distinguishes shapes, sizes, distances, and
color without difficulty. He told me he was a long time in
learning how to see, and at eighteen he went to school and
learned to read with ease.

Dear me! when will people be satisfied? I said in the be
ginning of this note that he wanted me, if possible, to do
something more for him. Well, he said he was in winter a
herder on the prairie, and he now could not see a horse more
than half a mile off, and he would like some far-reaching
glasses so as to be able ta take in six hundred head of cattle
at once!”

Useful Recipes for the Shop, the Household,
and the Farm.

In washing calicoes in which the colors are not fast, be
careful not to boil them ; but wash in the usual way with
soap, and rinse inhard water. For dark colored goods, add
a little salt to the water; for light, a little vinegar.

In tempering long taps,tokeep them straight,take a bucket
of clean water and stir it around with a stick or hammer
handle until a center is formed; then plunge the tap,already
heated, endwise in the center, allowing it to cool before tak-
ingit out of the water.

The following is a simple but sure way to tell good from
bad eggs: Put them in water enough to cover them. All
thatlay flat, as they would on a smooth surface out of
water, are good. Those of which the big end rises are
bad. The vessel used should have a smooth, level bottom.

In cases of a sudden jar, knock, or jam of the hand or
fingers, immediately after the blow press the injured part,
with the uninjured hand, say between the thumb and fore-
finger, and gradually let up on it. It will nearly always re-
move the pain, and generally any swelling, that might occur
under the circumstances.

In making whiffletrees, they will be stronger if the front
side of the whiffletree is nearest the heart timber and the
back side toward the bark; they will retain their shape
longer if the timber be split in this direction, across the
grain of the wood.

DECISIONS OF THE COURTS,

United States Circuit Court.~==Southern District of
New York.
PATENT COTTON BALE TIE.—CHAS, G. JOHNSEN ?¥8., IRA BEARD.

[In equity.—Before WOODRUFF, Cir. J.—April, 1875.]

[This was a suilt in equity foran alleged infringement of letters patent of
the United Statesforbale ties, granted to Charles G. Johnsen as assignee of
Charles Swett, May 7.1872. This patent was a reissue of an earlier patent
granted the same patentee October 23,1866 (antedated April 23,1866) upon an
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application originally filed in the Patent Office in the year 1856. At the time
of thereissue the drawing was amended to conform to the model as it then
was. Thedefendant in the suitset up that this change was unwarranted
and vitiated the patent.

A duplicate of the model conformingin all essential particulars to the
drawing of the reissue, and certified to by the Commissioner of Patents sev-
eral monthssubsequently to the date of the reissue, was put in evidence by
the complainant.

After tne proofs were closed the defendant moved to open the record for
the introduction of testimonvto prove the condition of the model at the
time when it was filed in the Patent Office, as weil as at the time of the grant
of the original patent, it being alleged in support of the motion that rhe de-
fendant had discovered, after the proofs were closed, that the model had
been changed after its filing in the Patent Office, and that, originally, and
even as late as October 23, 1866, it was in the condition shown in the drawing
of the original patent.

Thismotion first came up in an interlocutory pror~eeding, and, after argu-
ment by counsel, was denied upon the ground that the essence of the a]leiga—
tion was fraud in the grant of the reissue, and,in a collateral proceeding like
a suit for infringement, the question of fraud could not be inquired into.

hen the case came on for final hearing, the motion was renewed. The
question having been argued at considerable length, the court took it under
advisement and rendered a decision in favor of permiiting the introduction
of testimony as to the condition of the original mouel.

The parties thereupon stipulated, for the purposes of the suit, a state of
facts regarding the former condition of the model, and the case proceeded
to a final hearing.

The conclusions of the court were expressed as follows:

‘WOODRUFF, Cir. J.:

My conclusions in this case are, first, that Charles Swett, the person named
in the bill of complaint as assignee of the complainant,and therein alleged
to be the inventor of the invention and improvement for which the letters
patent therein mentioned were issued to the complainant, was not the in-
ventor of any tie or mode of fastening cotton bale i1ies made or used by the
defendant herein ; nor any tie, buckle, or method of fastening cotton bale
ties which is substantially the same in construction, or olperating in sub-
stantially the same way as the ties made and used by the said defendant.

Second, that neither the original patent jssued to the said complainant on
the 23d day of October, 1866, upon or for the alleged invention of Charles
Swett, in the said bill of complaint mentioned, nor the specification an-
nexed thereto, nor the model of the alleged invention, nor any record of
such invention in any manner shows, claims. intimates, or suggests a tie or
method of fastening cotton bale ties which is substantially the same in con-
struction or operates in substantially the same way as the tie made or used
by the defendant herein.

Third, that the practicability of employing the tie or method of fastening
made and used by the defendant was not conceived by the said Swett, nor
by the complainant until after the said original patent was issued, and was
borrowed from the suggestions of oth er parties.

Fourth, that if the reissued patent granted to the complainant dated May
7, 1872, and the claims made in the specification annexed thereto, must be
construed so as to include (as the patented invention) the tie or method of
{H?Lenlﬁ] used by the defendantand called the ‘* Eureka tie,’'such reissue

sinvalid.

Fifth, that the defendant has not, by making, selling, and using the said
Eureka tie, infringed any right of the complainant, and such making, using,
and selling is no infringement of any exclusive privilege legally vested in the
complainant, or to which he is in any manner entitled.

The statement of these conclusions i1s sufficient to enable counsel to pre-
pare a decree in such more technical or specific form, if any, as may be pro-

per.

The state of my health forbids that I should attempt an elaborate discus-
s}on of ﬂile various points very ably presented by the counsel for the respec-
tive parties.

Le‘t); the bill of complaint be dismissed with costs.

Samuel A. Duncanand Geo. Giford, for complainant.

. H. B. Latrobeand Geo. Harding, for defendant.]

United States Circuit Court---Western District ot
Pennsylvania.

RIGHTSOF PATENT ASSIGNEES.—HENRY C. MEYER, FREDERICR. SMART, AND
SAMUEL J. SNIFFEN ¥8. GEORGE C. BAILEY AND 8. A. BAILEY.

[In equity.—Before McKennan, Cir. J.—Decided May Term, 1875.]

1. Anassignee, under the patentactof 1836, is one who has transferred to
him in writing the whole interest of th¢ patent, oran undivided part of such
whole interest, in every portion of the United States.

2. A grantee is one who has transferred to him in writing the exclusive
right under the patent to make and use, and to grantto octhers to make and
use, the thing patented, within and throughout some specified portion of the
United States.

3. If a part of the whole patent has been vested in anocher, 8o a8 to con-
stitute him an_assignee within the meaning of the statute, an efficacious
surrender can be made only by the concurrence of both of the owners of
the patent; but this maay be manifested by the assignee b¥ his direct co-
operation in the surrender, or his subsequent ratification of it.

The owner ofan exclusive territorial right under a patent may ratify a
reissue thereof in which he did not join, by making an assignment under
such reissue.

5. It is not essential to the validity of a reissued patent that a transferee
of an interest in the original patent,who 1s not an assignee within the mean-
ing of the statute, concur in the surrender,

. Nor 18 it necessary to aver 1n a bill brought under a reissued patent that
the grantee of a territorialright acted with the patentee in the surrender of
the original patent or concurred inthe reissue thereof.

M., the patentee, assigned the State of Pennsylvania to B., and after-
ward reissued the patent. Subsequently to the reissue, B assigned his title
to an interest in the State of Pennsylvania.except as to certain counties,
under the reissued patent, tothe comglainauts who, under the title thus ac~
quired, filed a bill in equity against the defendants. Defendants demurred
on the ground that B.’s interest was outstanding at the time of the surrender
and that he did not appear to have been a party to or to have assented to or
approved of the surrender,and theretore the reissue was void: Held, that
B. was not anassignee within the meaning of the statute, and therefore it
was not necessary for him to concur in the surrender in order to give va-
lidity to the reissue.

8. The bill sets out complainant’s title to the exclusive right, title, and
interest under the patent, to the State of Pennsylvania, excepting certain
counties, and then avers that the defendants ** are now constructing, using,
and vending” the infringing goods * * * ¢:in the western district of
Pennsylvania.” concluding theaverment as follows: ‘ All of which acts and
doings are in violation of the exclusive rights and privileges, so as aforesaid
vested in your orators, under and by virtue of the said recited reissued let-
ters patent.’’ Held, that these averments, taken in connection with state-
ment of complainants’ title, necessarily import a charge of infringement
i‘)nell; the grant to the complainants; and, also, within the territory covered

y the grant.

This was a b1ll in_equity to restrain the infringement of letters patent
granted to John G. Murdock, on thy? 26th day of May. 1863, for improvement
in hydrants, and reissued May 11, 1649.

Murdock, on the 18th of September, 1867, assigned the full and exclusive
right for the State of Pennsylvania,under the original patent, to one Augus-
tus Buerkle. Subsequently, on e 11th day of May, 1869. Murdock surren-
dered the original patent and received a reissue thereof. On the 27th day of
January, 1875, Buerkle assigned the entire title to and interest in the State
of Pennsylvania, under the reissued letters p.tent, excepting certain coun-
ties, to the complainants.

George C. Bailey, one of the respondents, demurred to the bill on three
grounds, which are fully stated in the opinion.

The case came up on the demurrer. which was overruled by the court, and
the defendant was ordered to answer.

[W. Bakewell and 7. B. Kerr, for complainants.

Q. H. Christy, for respondents.]

NEW BOOKS AND PUBLICATIONS,

EXPLORATION OF THE COLORADO RIVER OF THE WEST AND ITS
TRIBUTARIES, Explored in 1869. 1870, 1871, 1872, under the Direc-
tion of the Smithsonian Institution. Washington, D. C: Gov-
ernment Printing Office.

This very handsome volume is one of the most important contributions to
our national geography which has yet been made. The exploring party,
under the direction of Professor J. W. Powell, have done their laborious
but interesting work with thoroughness; and the narrative, kept in the form
of a diary, is written with care and minuteness, and in a facile and agreea-
ble style. The illustrations are striking, the grandeur of the subjects being
almost unparalleled, and are very well executed: the * Bird’s Eye View of
the Grand Cafion’’ being a most successful piece of drawing. Weshould be
glad to hear that this book, which hasbeen printed by directionof Congress
can be obtained by the public at a moderate price.

A MANUAL OF METALLURGY. By William Henry Greenwood,F.C.S.
Associate of the Royal School of Mines, etc. Volume IT. Illus-
trated by Sixty-seven Engravings. Price $1.50. New York city
G. P. Putnam’s Sons, Fourth avenue and 23d street.

This volume completes a very excellent treatise, on & subject which has

not hitherto been dealt with in a popular manner, the first part of which has

alreadybeen noticed in these columns. We commend the whole manual to
scientists, teachers, and students.

LOCKWOOD’S DIRECTORY OF THE PAPER MANUFACTURERS IN THE
United States and Canada, and of Dealers in Paper and Paper
Materials, Wholesale Stationers, and Publishers in the Principal
Cities, for 1875—1876. Price $5.00. New York city: Howard
Lockwood, Stationers’ Exchange, 74 Duane street.

This is a trustworthy and well compiled manual of the personality of the
papertrade, and contains some valuable statistical information,obtained by
the expenditure of much labor. Mr. Lockwood is also the publisher of the
*¢ Paper Trade Journal,’’ issued fortnightly, at $2.50 per annum, and of the
‘¢ American Stationer,’’ another semi-monthly publication, price $2.00, and
othertrade publications. These and other issues from the same establish-
ment are largely patronized by the trade to whom they are addressed, and
have a highreputation for their useful and correct information.

THE SEMI-TROPICAL, & Monthly Journal, devoted to Southern Agri-
culture, Horticulture, and Immigration. Terms $3.00 a year
Volume I, No.1. Jacksonville, Fla.: Charles W. Blew.

A creditable commencement of a serial of much local interest, which we

trust will obtain a permanent footing among our magazine literature.
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Inventions Patented in England by Americans,
[Compiled from the Commissioners of Patents’ Journal.)]
From July 3 to September 26, 1875, inclusive.
ANCHOR.—J. S. Willilams, Riverton, N. J.
BRAKE,ET0.—J. Y. Smith (Pittsburgh, Pa.), London, England.
CARPET LooM, ETC.—E. B. Bigelow, Boston, Mass.
CINDER SIFTER.—J. Sutton,Islip, N. Y.
CIRCUIT CLOSER.—D. Rousseau, New York city.
CLEANING FABRICS, ETC.—G. F. Blake, Boston, Mass.
CUTTING PAPER, ETO.—A. Campbell, Brooklyn, N. Y.
CUTTING PAPER, ETC.—S. D. Tucker,New York city.
COTTING SCREW TaPs, ETC.—H. E. Boyd, Pittsburgh, Pa.
ELECTRIC SIGNAL.—D. Rousseau, New York city.
ExXPLOSIVES, ET0.—C. F. W, E. Dittmar, Mass.
FARE REGISTER.—W. H. Hornum et al., New York city.
FIRE-LIGHTER.—J. D. Husbands, Jr., St. Louis, Mo.
FoLDING PAPER, ETC.—C. Chambers, Jr., Philadelphia, Pa.
HARVESTER PITMAN.—G. W. Harrison, Lansing, Mich.
HoE.—M. Johnson e¢ al., Lockport, N. Y.
LIFE-PRESERVING BED.—A. G. Haskell, Mass.
LiQuip METER.—H. S. Maxim, Brooklyn, N. Y.
MAEING FELTING, ETC.—L. W, Whipple. New York city.
MEASURING RoLLs OF CLoTH.—S. C. Talcott, Ashtabula. Ohio.
OPERATING PROPELLERS, ETC.—G. R. Moore, Westford, Mass.
PiLED FABRIC LooM.—E. B. Bigelow, Boston, Mass.
PIPE-BENDING MANDREL.—M. L. Orum. Philadelphia, Pa.
PNEUMATIC BRAKE.—H. F. Knapp,New Yorkeity.
PRESERVING FRUIT, ETC.—K. H. Loomis (of New York city), London,Eng.
PROJECTILE.—L. W. Broadwell, Vienna, Austria.
RarLway TICKET, ETC.—J. H. Ross, Buffalo, N. Y. (Two patents.)
REFRIGERATOR, ETC.—D.McG. Foster (of Brooklyn, N.Y.), Liverpool,Eng.
RoLLING MILL.—I. Hahn, Pittsburgh, Pa.
SHEAF-BINDING MACHINE.—W. A. Wood, Hoosick Falls, N. Y.
SPARK ARRESTER.—W. H. Halsted, Trenton, N. J.

%ztmt. Dmerican and Soreign Latents.

Improved Press.

Charles S. Swan, Tamaroa, Ill.—In this invention, the follower is
arranged in a horizontal case, and worked by the toggle-jointed bars
and drums, as in other presses now made. A vertical beater case
and beater compress the hay, ete., to a considerable extent before
jtis acted upon by the press, so as to increase the efficiency of the
press ; and to raise it, an extension of the shaft by which the drums
are worked is arrenged above the sweep, with a drum on it carry-
ing a block at the periphery, to which a rope is attached. This block

s capable of sliding freely around the drum, being connected to it
oy lugs or projections, fitted in groovesin it, so arranged as to hold
it on, whileallowing it to slide freely. This block is held, when the
beater is to he raised, by a pawl and catch. The pawl is pivoted to
the drum, so as to swing around and allow the block to escape when
it is released by the catch, and it is returned to and engaged with
the catch by the spring. The catch is raised to release the pawl by
pressing under a stationary cam in the crosstree above. The shaft
is mounted in a step or socket in the top of the sweep, so that it can
oe lifted out, and itis provided with a lever to lift it out and let it
rest while the drums are kept in motion for working the follower.
A yoke holds it out of gear. The lower portion of the beater case is
provided with a removable front, and arranged on pivots so as to
swing forward when the front is removed, and dump the hay into
the horizontal case.

Improved Tunneling Machine.

Olney B. Dowd, New York city.—This machine is designed mainly
for tunneling under the beds of rivers, where the material is soft
and liable to cave and crush in; and the invention consists of a eyl-
indrical case, with a head at the front end, out of which projects at
the center a revolving shaft carrying a cutting and scraping arm,
which breaks and cuts down the earth, and forces it into the case
through an opening at the bottom of the head. The shaft carrying
the arm is hollow, and the arm is also hollow and suitably perfor-
ated to allow of softening the earth with water, by forcing the water
out through the shaft. There is a pipe discharging through the
head at the top for watering the earth in that way, to render it suf-
ficiently fluid to be forced out through pipes. In the bottom of the
case is an oblique opening, through which a large tube may be pro-
jected to sink a hole below the line of the tunnel by working
through the tube to sink a boulder or other solid object out of the
case. The case is to be forced along as fast as the earth is removed
in advance of it, and it is to be followed up by the wall of the tun-
nel, which is to be built along at the same time as the work pro-
gresses, keeping the rear open end packed with the wall of the tun-
nel, and 80 as to exclude water and mud or silt from settling into
the case. There is a pipe for discharging the silt, etc., by hydraulic
pressure.

Improved Tuning Pin for Pianofortes.

Julius M. Branig, New York city.—The object of this invention is
to enable the tuning pins of a pianoforte or other instrument to be
firmly secured in place insucha way thattheymay be detached and
again inserted without loosening them or injuring their screw
threads. The invention consists in an open bushing, made of brass
or other metal softer than the tuning pins, and a wedge, in combi-
nation with the plate and the tuning pins. The holes in the iron
plate or frame of the pianoforte are made larger than the pins, and
have the bushing inserted in them around the said pins. The bush-
ing is made open at one side, and of such a size that its edges will
not quite meet around the pin. A wedge is driven into a notch in
theplateat the outer side of the bushing. The wedge forces the
middle part of the bushing inward against the pin, so that the bush-
ing may always bear against the pin in at least three points, so as
to support it firmly. The soft metal bushing enables the pin to be
putin and taken out without injuring its threads, and also beds it
firmly in the plate.

Improved Cotton Planter.

James B. Onan, Pecan Point, Ark.—The dropping cylinder is
formed of two short cylindrical vessels, made open at one end and
closed at the other. They are placed upon the shaft with their open
ends toward each other, and are connected together so as to be at
such a distanceapart as to leave sufficient space for the seed to pass
out in the desired quantity. To the opener is attached a short
chain, which passes back through the furrow directly beneath the
discharge opening of the cylinder, so as to spread the seed along the
drill as it is discharged from said cylinder.

Improved Car Coupling.

Archibald Smith, Omaha, Neb.—The invention consists of a draw-
head divided by a central vertical partition into separate cavities,
to one of which a wedge-shaped link bar is secured by pivot pin and
spring, while to the adjoining cavity with tapering mouth a wedge-
shaped and spring-cushioned friction plate is applied. The latter is
retained by a lever pin that binds into step-shaped recesses at the
back of the friction plate, to hold the same in coupled and uncou-
pled position. The lever pin is adjusted by a slotted top guide and
set screw into fixed position to secure the lever pin and link bar
rigidly in position. The entering coupling bar carries the lever pin
intovertical position and strikes against the rear part of the friction
plate, so as to cause the swinging in and sliding back of the same
into the cavity, producing the dropping of the lever pin into the
recesses, and the coupling of the link bar by it§ wedge action and
that of the friction plate.

Improved Sulky Plow.

Eli W. Russell, Ashley, Mo.—By suitable construction, by pressing
the upper end of the lever downward the plow will be swung to the
rearward to withdraw it from the ground; and at the same time, and
by the same movement, it will be raised from the ground. The
upper end of thelever, when lowered, is caught and held by a spring
catch, so as to support the plow above the ground for any required
length of time, for convenience in passing to and from the field and
from place to place.

Improved Heel Plate.

George Dunlop, Williamsburgh, N. Y.—This is an improved plate
for attachment to the heels of gaiters and other boots and shoes,
which shall be so constructed that it may be adjusted or turned, as
it wears, to keep the heel straight.

Improved Oil Stoves.

Frederick Gates, Frankfort, N. Y.—The case that incloses the
lamp and its chimney is made rectangular in form, and is closed by
a door made of perforated sheet metal, to allow air to pass through
it. To the inner surface of the case is secured a hollow deflector, to
deflect the air and cause it to pass down into the lamp, and then up
into the cones of the lamp burners. A portion of the air passes
through the cavity of the deflector and is projected against the
lamp chimney. In the top of the case are formed boiler holes to
receive the cooking vessels. Between the boiler holes are attached
deflectors, which are made V-shaped to divide the current of heated
air. Plates attached to the top plate project down a little below
air holes, so that the heated air, after passing up to the boiler holes,
must descend a little before it can escape through the air holes, so
thatthere will always be a stratum of hot air in the upper part of
the case. When the stove is to be used for baking or roasting pur-
poses, a grate is placed upon the top plate of the case, and has pro-
vided short feet to raise it a little above the said top plate. In this
case the grate is surrounded by a box, the walls of which are made
double to prevent the too rapid radiation of heat, and which is pro-
vided withsuitable devices for maintaining a circulation.

The same inventor has also devised another oil stove,so con-

structed as to prevent the oil from becoming heated. The upper
compartment of the lampis open at the top, and is partially filled
with plaster of Paris, saturated and kept saturated with water to
protect the oil chamber from heat. The entire lamp is inclosed
with a case, open at both ends, and upon the upper edge of which
isplaced a plate, in the middle part of which is formed a hole to re-
ceive the vessel in which the cooking is to be done. In the lower
part of the case is formed a ring of openings to admit air to sup-
port combustion. Into the case, just above the top of the lamp, is
fitted a hollow ring, which acts as a deflecvor to cause the air to
pass down through the outer part of a plate, while another portion
of the air will pass through the holes in a lower plate of thering,
and will be projected against, and will rise around, the chimney,
and will thus become heated, and will carry up the heat to assist in
the cooking.

Improved Log Turner.

Henry Knowlton, Otter Lake, Mich.—This is a device for turning
logs upon the sawmill carriage in such a way as to save the carriage
from jar. Inusing the device, a shaft is turned to raise a lever into
an erect position, with its straight edge against the flat side of the
log. A bar is then drawn over the top of the log, and its hook is
driven ipto said log. The shaft is then turned in the other direc-
tion, which draws the lever back, turning the log. The log is then
pushed back upon the head block and sequred.

Improved Fireplace Grate.

John Bawden, Freehold, N.J.—A fireplace basket of the usual
shape is cast at its grate-supporting bottom part with a longitudinal
connecting bar. The bar is provided with a central semicircular
supporting part, that extends toward the rear of the fireplace, for
preventing the grate from tilting toward the rear of the fireplace.
A front lip of the grate rests on an inside projecting shoulder of the
bottom frame, until, by inserting a handle into a perforated lug of
the grate, the contact of the lips may be interrupted, and the grate
be shaken from one side to the other for dropping the ashes.

Improved Burial Case.

David W. Hunt, San Francisco, Cal.—This coffin is furnished upon
its bottom with cells for retaining dirt or an equivalent absorbent
beneath the body.

Improved Spring Power Regulator.

Orrin Collier, Sacramento, Cal.—A brake lever has a forked end
for pressing against a band wheel, each side of the face in which is
the groove for the band. The lever between its forks contains a
spring for bearing with an elastic pressure. The lever has an elbow,
which is pivoted to the frame, and an arm extends nearly down to
the floor, and terminates in a foot piece, located so that the oper-
ator may conveniently rest the foot on it. Under the foot piece a
gpring is attached to it,and arranged so that by pressing on the
floor it lifts the lever and presses the brake on the wheel, and slows
the motion or stops it altogether, according to the force with which
it is allowed to act.

Improved Machine for Making Split Keys.

Willard H. Fox, New Haven, Conn.—This invention comprises
pushers and formers, in combination with bending dies of peculiar
construction, whereby flat pieces of metal for split keys will be bent
double, with the usual ring st the bow, by being pushed through
the dies edgeways. The invention also comprises a contrivance
whereby a number of pushers and dies, together with cutters for
cutting long strips into suitable lengths for the keys, are organized
in one machine.

Process of Coloring Enameled Photographs.

William W. Williams, Houston, Tex.—This process of coloring
enemeled photographs consistsin first pasting on a glass plate, coated
with dry layers of collodion and another material, a transparent
photograph, then backing it with layers of transparent paper, and
then laying colors thereon in the usual manner.

Improved Boot.

Harry Hall, Pontiac, Mich., assignor to himself and Henry H. Wil-
son, of same place.—Flat wires made of steel, whalebone, or other
suitable material, are inserted beneath supporters, between the
rows of stitching and the seam, and are secured, when made of
steel, at their upper and lower ends by rivets, the said wires being
of such a length as to extend from the top of the boot leg to a little
below the top of the counter.

Improved Glass Monument,

Anselm Pfeiffer, New York city.—This is an improved monument,
which may be ornamented to any desired extent, and which may
also be used as a receptacle for flowers, wreaths, and other tokens
of remembrance placed upon the grave, to protect them from the
weather. Itis formed essentially of glass set in a suitable metal,
wood, or stone frame work.

Improved Washing Machine.

Thomas McGuire Morris, Wabash, Ind., assignor to himself and
Freeman Alger, same place.—In this machine, the oscillating rub-
ber will adjust itself to the thickness of the clothes to be operated
upon. It may be operated either with or without a cover, and will
allow the stationary rubber to be removed for convenience in
cleaning the suds box. There is a semicircular bottom for the suds
box, formed of detachable blocks with & corrugated rubbing

surface,
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Improved Trucks for Moving and Carrying Rails, etc.

Charles W. Carter, Terre Haute, Ind., assignor to himself and
George W. Travis, Cape Girardeau, Mo.—In using the truck, it is
backed up to the object to be carried, and a bar is raised until hooks
rest against the side of the object, and at the same time a rod is
drawn upward, so that the hook may passover and take hold of the
said object. The bar is then lowered, which raises the load above
the wheels, and it may then be transferred laterally by drawing the
truck.

The same inventor has also patented another truck, for picking
up and carrying car axles provided wich wheels, railroad rails, bars,
shafts, bundles of iron, and other heavy objects. Hooks are caused
to drop over the axle, and a handle is lowered, which raises the
wheels of the car axle away from the ground, and allows the axle
to be conveniently transported wherever desired. In the same
way, bent lever jaws are opened and lJowered to graspand pick up a
railroad rail or other object to be carried.

Improved Children’s Carriage.

Henry C. Moody, Oswego, N. Y.—This invention consists in at-
taching a bent rod to the lower edge of the corner curtains of the
carriage. The rod preserves the desired form of the curtains, pre-
venting their edges turning up or wrinkling. and enables them to be
neatly and expeditiously folded and secured to the top.

Improved Refrigerator.

Henry H. Barnes, Brooklyn, N. Y.—This invention consists of a
refrigerator with an ice receptacle and a series of milk and butter
coolers, having separately hinged lids, the coolers being so arranged
therein that the cold air can circulate around the sides and bottom
of the cooling vessels.

Improved Planking Clamp.

James Hastings, Elizabethport, N. J.—In using the clamp for
planking a vessel, the plank is placed upon the ribs in its proper
place. Hooks are then secured to the rib in such a position thatthe
forward end of a screw may rest against the outer side of the
plank. The screw is then turned forward to force the plank against
the ribs, which brings its outer edge opposite the forward end of
another screw. The screw is then turned forward to force the in-
ner edge of the plank close up against the edge of the preceding
plank, and the said plank is then spiked to the ribs. When the sec-
ond screw is operated to force the plank edgewise against the edge
of the preceding plank, a grooved bar moves with the plank and
slides upon a crosshead, and thus prevents the first screw from be-
ing strained or bent.

Improved Car Coupling.

Henry C. Hervey and George H. Abrams, Athens, N. Y.—When
the cars are run together. the entering link pushes a dog back and
passes it, when the said dog instantly drops through the link, and
the cars are coupled. With this construction also, when the cars
are coupled, the forward edge of the dog rests against a solid shoul-
der of the bumper head, both above and below the link, so as to
have a firm support. Inthe upper part of the cavity of the bumper
head is secured a spring, the forward part of which is slotted to re-
ceive the dog, and its forward ends are bent upward, so as to serve
as guides to the link in passing to its place in said bumper head.

Combined Cistern Valve and Overflow Pipe.
Bernard McGrann and John Solis, New York city.—A socket,
which is secured in the bottom of the cistern, serves as a seat for
the valve, and has a bar to serve as a guide for the valve stem. The
valve stem is made hollow, g0 as to serve as an overflow pipe to pre-
vent the water from rising any higher in the cistern than the upper
end of the said hollow valve stem.

Improved Chimney Cowl.
Emanuel Cole, New York city.—This cowl is made of sheet metal,
and is secured, by a chimney connecting tube and cap piece, rigidly
to the crown of the chimney. A series of vertical partitions run at
equal distance from each other in diametrical direction from the
end of the chimney tube, and form, with the straight top and bot-
tom plates, a number of channels, that taper toward the communi-
cating apertures around the end of the chimney tube. The wind
passes readily along the radiating channels from whatever direction
the same may come, and then across the chimney tube to the dia-
metrically opposite channel,which assists, by its widening shape, the
passage of the wind, and creates also, by the cross draft, a supple-
mentary draft in the chimney, and thereby the escape of the smoke
with the wind. A central diaphragm is attached above the chim-
ney tube to conduct any entering rain sidewise to be collected at
the bottom of the chamber, and discharge through an exit spout
to the outside.
Improved Boiler Cleaner.

Thomas O. Kemp, Beamsville, Canada.—This is a combination,
with boiler and superposed reservoir, of pipesprovided with stop
cocks, one having mouths at the surface of the boiler water, and
the other more deeply down into said water. The water level may
vary to any ordinary extent and the desired effect still be main-
tained, namely, a current drawing from the surface of the water.

Improved Scaffold Clamp.

William C. Fellows, Toledo, Ohio, assignor to himself and Charles
Whittingham, same place.—A roller acts along inclines of a block
to clamp the block fast. The roller is applied by means of a bolt
which connects the two ends of the yoke. The clamp binds better
because of the more free movement of the roller along the block
than the sliding bolt; and, by reason of the curves of the block
whereon the roller works, the action is more prompt and certain.

Improved Square.

William H. Walker, Charleston, S. C.—The wood pieces of the head
are connected to the tongue by bolts which move in slots around
the axis, whereat an auxiliary head is pivoted to the tongue,and the
parts thereof are pivoted together. Braces are pivoted to the aux-
iliary head, and the wood head is also fastened to them. This ar-
rangement makes a more accurate instrument than when the two
parts of the head are pivoted to the tongue separately. The head
auxiliary is arranged in the groove of the principal head, into which
the braces and the tongue fold.

Improved Clasp for Ladfes’ Dress Supporter.

Egerton A. Bliss, Jersey City, N. J.—The clasp is made of a dou-
bled wire, having arms that proceed from the ring in which the
chain is held, are held at their crossing by a band, and then turned
inwardly to form reversed hooks, the inwardly bent clamping ends
being in the same plane with the shank. The hook is fastened in
the lady’s belt or girdle, and connected with theclasp by a chain,
the dress being lifted from a point below the pendant clasp, and
secured therein.

Improved Paper Bag Holder.

George H. Cleveland, Camden, Me.—To a plate of heavy brass is
attached a pointed rod,of such a length as to be capable of holding
a hundred paper bags. A plate of spring brass is swiveled to the
upper part of the heavy plate, and is bent twice at an angle, so as
to bring its lower end into such a position as to receive a pointed
rod. In using the device the lower end of the plate is sprung off
the point of the rod, and is turned to one side, so as to leave the rod
free. The bags or wrapping paper are then placed upon the rod, a
few at a time, until the whole hundred have been placed upon it, by
forcing the said rod through the said bags as near theiredgeas will
hold them securely, and 8o near the edge that each bag may be torn
off eagily and without injuring the bag for use.
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Business and Levsonyi.

The Charge for Ingertion under this head i3 $1 a Line.

Hoadley Portable Engines. R. H. Allen & Co.,
New York,Sole Agents of thisbest of all patterns.

Hotchkiss Air Spring Forge Hammer, best1n the
market. Prices low. D. Frisbie & Co . New Haven, Ct.

For Sale, cheap—One 60 H.P. Boiler, 40 Engines
and Boilers. Address Junius Harris, Titusville, Pa.

For the best and cheapest breech-loading Mili-
tary, Sporting, and Target Rifles, apply to Whitney Arms
Co., New Haven, Conn.

25 per cent. saving in fuel, or an equal amount of
extra power guaranteed, by applying the R. S. Condenser.
T. Sault, Consulting Eng’r, Gen. Agt., New Haven, Ct.

We will manufacture articles of wood or iron.
Correspondence solicited. Lock Box 39, Auburn, N. Y.

Double-cut, self-feed, noiseless Ratchet Drill—
Right for sale. H. C. English, Wilmington, Del.

Sand Papering Machine Wanted—One adapted to
smoothing Wooden Shade Rollers. Address G. G. Hardy,
East Newark, N. J.

$5,000 invested in a valuable Invention will give
large returns.—A. D., 353 Morris Avenue, Newark, N.J.

Geo. P.Rowell & Co., 41 Park Row, NewYork,are,
without doubt,the leading Advertising Agentsof the Uni-
ted States, and, therefore, of the world. They have, by
the free, liberal and yet well directed use of money,built
themselves up in the esteem of theleading publishers and
advertisers of the continent, and by an unusual energy
have succeeded in perfecting in every detail a business
that more than anything else tells of the growthand im-
portance of the newspaperbusiness.—[Memphis Appeal.]

Price only $3.50.—The Tom Thumb Electric Tel-
egraph. A compact working Telegraph Apparatus, for
sending messages, making magnets, the electric light,
giving alarms,and various other purposes. Can be putin
operation by anylad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on re-
ceipt of price. F.C.Beach & Co.,246 Canal St.,New York.

Small Tools and Gear Wheels for Models. List

ree. Goodnow & Wightman, 23 Cornhill, Boston,Mass.

Peck’s Patent Drop Press. Still the best in use
Address milo Peck, New Haven, Conn.

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

All Fruit-can Tools, Ferracute W’ks, Bridgton,N.J,

Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. E. Lyon, 470 Grand Street, New York.

Temples and Oilcans. Draper, Hopedale, Mass.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

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

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograph, &c.

For Sale—One Heald-Sisco Pump; one Waters
Feed-Water Heater. Box 3329, New York.

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

Steam Pumps 1 to 8. Injectors. Steam Traps
and Damper Regulators on trial. Send for Circular. A.
G. Brooks, 422 Vine Street, Philadelphia, Pa.

For Sale—Numerous Second Hand Machinist
Tools. Catalogues sent. F.Weiler, 23 Chambers St.,N.Y.

Wanted—To buy a good patent or patentable
article to manufacture. Send description and price to
J. H. Hessin, 144 Superior St., Cleveland, Ohio.

Blake’s Belt Studs are the best fastening for
Leather or Rubber Belts. Greene, Tweed & Co.,18 Park
Place, New York.

Magic Lanterns and Stereopticons of all sizes and
prices. Views illustrating every subject for Parlor
Amusement and Public Exhibitions. Pays well on small
investments, 72 Page Catalogue free. McAllister, 49
Nassau St., New York.

For Sale—Second Hand Wood Working Machin-
ery. D. J.Lattimore, 318t & Chestnut St., Phila., Pa.

Testing Machine for Bar Iron—Will test section
of 12 square inches. For sale by Denmead & Son, Balti-
more, Md.

Wanted—One 2 spindle Edging Machine. Ad-
dress, with description and price, P. O. Box 2258, New
Haven, Conn.

Enterprise M’f’g Co., Philadelphia, Pa., Patented
Hardware Manufacturers and [ron Founders. Small
gray iron castings, warranted soft and smooth, made to
order, and patented articles of merit manufactured on

oyalty.

Steam and Water Gauge and Gauge Cocks Com-
bined, requiring only two holes in the Boiler, used by all
boiler makers who have seen it, $15. Hillard & Holland,
62 Gold St., New York.

Amateurs and Artizans, see advertisement, page
221. Fleetwood Scroll Saw,Trump Bro’s, Manufacturers,
Wilmington, Del.

Electric Burglar Alarms and Private House An-
nunciators; Call, Servants’ & Stable Bells; Cheap Teleg.
Insts; Batteries of all kinds. G.W.Stockly, Cleveland,O

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

Brass Gear Wheels, for Models, &c., on hand and
made to order, by D. Gilbert & Son, 212 Chester St., Phil-
adelphia, Pa. (List free.) Light manufacturing soiicited

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Will manufacture
on royalty Patented articles of merit in theirline. Small
Gray Iron Castings made to order.

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

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. I. H. Shearwman, 45 Cort-

andt Street, New York.

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

Walrus Leather Wheels for polishing all Metals.
Greene, Tweed & Co., 18 Park Place, New York.

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

“Lehigh”—For informationabout Emery Wheels
&c.,address L. V. Emery Wheel Co., Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.

Genuine Concord Axles—Brown,Fisherville,N.H,

Srientific

Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured omly by C. W. Arny, 148
North 3d St.. Philadelphia, Pa. Send for Circular.

Barry Capping Machine for Canning Establish-
ments. T. R. Bailey & Valil, Lockport, N. Y.

For 13,15,16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. L.

A. K. will find a description of wire rope
transportation on p. 370, vol. 31.—R. J. will find a
recipe for mica varnish on p. 241, vol. 32.—J. T.
will find directions for preserving shingles on p.
123, vol. 33.—F. D. R. will find that an inoxidizable
white metal is described on p. 119, vol. 33.

(1) U. N. O. says: 1. I have used a paste
or gluethat is used by the various express compa-
nies,thatis excellent for all purposes such as at-
taching labels, etc. Itis a dry brownish powder,
and is prepared for use by pouring hot water on
it; it looks like pulverized gum arabic. Can you
tell me what it is? A. We are unable from your
indefinite description to tell of what it is com-
posed. If you consider it to be gum arabic (C;s
H,, 0;,), testit as follows: A solution of itin wa-
ter is precipitated, by alcohol and by ether, in
white flocculi, or, if dilute, in the form of a milky
turbidity. If boiled with dilute sulphuric acid, it
is gradually converted into dextrin, and then into
a fermentable variety of sugar. 2. Please give a
recipe for good paste for labels, that will set
quickly and stand exposure to weather. A. Dis-
solve gum sandarac and mastic, of each 2 0zs,, in 1
pint spirit of wine, adding about 1 oz. clear tur-
pentine. Then take equal parts of isinglass and
parchment glue ; and having beaten the isinglass
into small bits, and reduced the glueto the same
state, pour the solution of the gums upon them,
and melt the whole in a vessel well covered, avoid-
ing as great a heat as that of boiling water. When
melted, strain the glue through a coarse linen
cloth, and thea put it again over the fire. This
preparation may be best managed by hanging the
vessel 1n boiling water, which will prevent the mat-
ter burr:ing on thesurface of the vessel, and the
spirit of wine from taking fire.

2) R. 8. 8. asks: Can you give me an ac-
count of the process of making ferro-manganese ?
A. You will find an article describing the process
in the Journal of the Franklin Institute for May,
1874.

(8) G. G. asks: What will remove the tar-
nish from plated goods that have turned dark,
probably from the action of gas? A. Steep the
plated ware in soap lye for 2 hours; then cover
it over with whiting, wet with vinegar, so that it
may stick well upon it and dry it by the fire: by
thus drying, the whiting is removed from the crev-
ices without the least difficulty. Rub off the whi-
ting and pass over it with dry bran; the silver
will look exceedingly bright.

4) J. G. W. asks: 1. Will galvanized iron
tubing in a bored well be durable? Would the
water from such a well be wholesome? A. The
use of galvanized iron pipes for family water sup-
ply is not desirable. For a short pump, if the
water is pure, and the precaution is taken not to
use water that has stood long in the pipes, perhaps
no bad effects would result. But there have been
repeated examples of poisoning from the use of
galvanized iron conducting pipes. In a case at
Portsmouth, N. H., a family of four persons were
thus poisoned, and Dr. Jackson found four grains
of oxide of zincin the water. In another case,
near Boston, where the house was piped with gal-
vanized iron pipes, one of the young members of
the family died and, a post mortem examination
revealed the presence of oxide of zinc in the
stomach and other organs. Death was directly at-
tributed to the use of the above pipes. They are
made by heating and dipping the iron pipes in
melted zinc.

(5) E. M. K. asks: Why does water shorten
arope? A. We were under the impression that
wetting a rope exposed to strain causes it to
stretch.

(6) 8. S. says: A. says that there is no
power required to raise water to the pump, that
the atmosphere does part of the pumping. B.
says it requires just as much power to raise water
1 foot below the pump as it does to force the water
1foot above the pump. B. contends that, in our
case, the pump being 21 feet above the water,it re-
quires the atmosphere in the pump to be reduced
to about 5 1bs. to the squareinch in order to let the
water flow in; and he also contends that,to do this,
he has to add 10 1bs. additional weight or power to
his plunger to reduce the air. Which is right?
A. B, certainly ; if the pressure of the air forces
the water into the pump barrel, that pressure
must first be removed.

(") J. 8. G. asks: Can we, by continued ob-
servation, see the whole surface of the moon, or
do we always see only the one half? A. We only
seeone half for reason that the moon turns once
on itsaxis in the time of making a revolution in
its orbit.

(8) W. 8. 8. asks: Whatis your method of
getting the foundation bolts of an engine in the
proper place, supposing we have our center line
on the bed plate template all right ? What is the
best mode of getting a right angle line from that,
8o that the back box will bein its right place when
itis over the foundation bolts? A. Make holes in
the template corresponding to those in the bed
plate, and put in the holding down bolts, with
packing blocks under the top nuts, making the
distance from bottom of template to top of pack-
ing blocks equal to thickness of bed plate at bolt
holes. Then arrange the templatein position, and
level it, placing it so that the under side is where

the bottom of the bed plate is to be. Proceed to
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build the foundation, first anchoring the bolts at
the bottom, and building them into the masonry,
as the work proceeds. In this way, when the
work is done, you will have the bolts firmly se-
cured in the proper positions.

(9) A. D. B. asks: What internal atmo-
spheric pressure can I withsafety pat on an ordi-
nary linseed oil barrel, holding about 40 gallons?
A. Wethink you can safely use a pressure of 10or
12 1bs. per square inch. Perhapssome of our read-
ers have datain relation to the matter, which they
will send.

(10) H. L. says: Please tell me the num-
ber of square inches bearing surface of the ordi-
nary screw propeller, such as is in use on the Erie
canal? A.To determine the surface of a pro-
peller, form its development or view of the blades
if flattened down on a plane surface. Then its
area can be found by the rules for irregular fig-
ures. Any calculation of the probable slip of a
new form of propeller will be of very little value,
unless verified by experiment.

(11) W. P.says: A friend claims that it is
impossible that salt water, taken from the ocean,
can be made fit for drinking by working it by
steam through a filtering bag, or some other
way so as so take the salt taste fromit. Is this
so? A. Salt water is very commonly prepared
for drinking by evaporating it, and condensing the
steam. Nearly all ocean steamers are fitted with
fresh water condensers.

(12) J. C. M.says: 1. I propose to build a
boat, 20 feet overall, 18 feet keel, 18 inches beam,
15 inches deep, of %4 inch selected pine. On each
side will be a smaller airtight boat, 10 feet long, 6
inches beam,4 inches deep, connected by iron arms
14x1inch, 4 feetlong, to the main boat. whichis
for one person, decked over and containing 8 wa-
tertight compartments,with the cock pit amidships.
I have an engine 134 inches strokexl} inches
bore, tested to 600 1bs. per inch. Would it run the
boat, and at what speed? A. Yes, at 4 or 5 miles
an hour. 2. What dimensions of wheel and how
much steam should Tuse? A. Wheel 18 inches in
diameter ; steam pressure 100 lbs. 3.Could I make
a coil of gas pipe in a drum of sheet iron answer
fora boiler, and how small should it be? A. We
think you will have difficulty with this arrange-
ment. 4.Could I use gas made from zinc and blue
vitriol for fuel, and would I need a retort? A.We
advise you to design your boiler for the use of
coal or charcoal.

(18) C. 8. pays: 1. I am running a portable
engine, and drawing water from a well slightly
impregnated with salt. Will it injure the boiler ?
A.It will form scale in the boiler. 2. Do notocean
stearaers use salt water? A. Ocean steamers are
ordinarily fitted with surface condensers, for the
purpose of supplying as far as possible fresh water
to the boilers.

(14) R. C. P. says: I have a large upright
boiler that leaks badly; leakage is caused by scale.
Itthink it is becoming loose and falling on the
crown sheet; bui the flues stand so close that it is
impossible to get a scraper through them. Will
anything dissolve it, so that it could be washed out
with a hose? A. On hauling the fire at night let
the water remain in the boiler until morning, or
until it is quite cool. Then run it out and wash
out the boiler,in all parts inaccessible by hand,
with a stream of water from a hose. By repeat-
ing this operation several times, at intervals of a
few days, you may succeed in removing the scale.
Possibly, however, you may find it necessary to
ase some preparation, such as tannate of soda, in
the feed water. These remarks will also serve as
an answer to G. S., who sent us a small package of
scale, which seems to be mostly composed of mud.

(15) J. A asks: With two steam gages, one
connected to boiler and one connected to steam
pipe, some 200 yards distant from boiler, both
gages being on a level, should there be any differ-
ence in the indications? A. The pressure would
be less in the more remote gage on account of the
pressure required to give the steam motion, and
the losses from radiation and condensation.

(16) M. F. P. says: Iam making a boiler of
6 inch wrought iron pipe of three sections each, 18
inches long, with 6 inch flues in each. I connect
them at top and bottom to a three-sided casting
with a core of 1 inch square, which gives a good
circulation at the top and bottom, each with the
other,and I enclose gllthreeinan iron jacket,con-
nected at the top with the smoke bonnet and
stack; thegrateis15inches in diameter; theheat
goesup throughthe fluesand the spacearound the
cylinders. Is it a good plan, and will it drive a
cylinder 3x5 at 40 1bs.? A steam dome is also placed
on the top for superheating the steam. A. The
idea strikes us quite favorably. We would be
glad to have an account of your experience.

(17) S. W. asks: 1. What proportions of
copper and zinc make the strongest brass? A.
Take, by weight, 25 parts copper, 2 of zinc, and
436 of tin. 2. What can I use as a flux for brass,
to make it flow freely, and cast smooth and solid
small articles? A. Melt the copper first, then add
the tin, using a mixture of potash and soda as a
flux ; add the zinc last.

(18) C. W. says: Does the cone form of
the tread of the car wheel produce oscillation of
the car? A. The oscillation is due to irregularities
in the track, and to the fact that there is necessa-
rily some play between the tracks and the flanges
of the wheels. The most successful preventives
of oscillation seem to be close coupling of cars,
weight of cars and trucks, an increase of the num-
ber of wheels for a truck, and the use of an im-
proved form of springs between car bodies and
trucks.

(19) R. M.says: 1. I havea hand power jig
saw, that I turn by a crank. Icansaw hard 2inch
oak rather easily, but the work becomes tire-

some when done for half a day at a time. CanI
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use some motor besides steam? A. An air or gas
engine would answer your purpose. 2. [ have
thought that, if atank were buiit 30 feetabove the
earth, to hold 100 barrels of water, and the water
came down through atube to a small waterwheel,
a pump pumping some of it back into the tank,,
power enough could be realized to drive the saw.
Would thisdo? A. The water project is too near
ly of the nature of a power creator to be success-
ful.

(20) C. 8. asks: Is there to be a canal
across the Isthmus of Panama? A.The matter is
only discussed, as yet.

Is there any paint made that is better and as
cheap as white lead and oil, for the outside of
houses? A. We would be obliged to decide upon
the claims of a number of rival manufacturers, to
answer this question ; and we do not care to make
such a distinction in these columns.

Do you think the engineer’s trade a good trade
tolearn? A. The trade which has numbered in its
rankssuch men as Watt, Rankine, Brunel, and a
host of others whom the world delights to honor,
needs no eulogy from us.

(1) F.H. D.asks: Why is not towing canal
boatsin trains practised on the Erie canal? A. It
isnot advisable, principally on account of the
large number of locks.

(R2) C. S. asks: What is a proper descrip-
tion to be given in a deed of a piece of land, as
shown in the engraving? A.Beginning at a pcint,

A (state how determined) running thence south-
erly in astraight line to a point distant 240 feet,
thence in a northeasterly direction in a straight
line to a point distant easterly in a straight line
90 feet from the middle point of the line running
southerly from the point or place of beginning,
thencein a northwesterly direction in a straight
line to the point or place of beginning.

(23) 8. T. J.says: Vapor of ammonia has
been tried as a motor. Can you inform me where-
in it needs practical improvement? A. So far as
we know, the ammonia engine has been pretty
well worked out in principle, and it only requires
perfection in matters of detail and construction.
You willfind a very interesting discussion of the
theory and description of such engines in Dr. Bar-
nard’s masterly ¢ Report on the Paris Exposition.”

(24) M. C. K. asks: Isthere any more heat
in steam ata high pressurethan at a low pressure ?
A. The total heat in 11b. of steam increases with
the temperature, at the rate of 0'305 of a unit for
each degree Fah.

(25) S. E. 8. asks: 1. What is the metal
compogition used in making small toy engine cyl-
inders? A. We believe itisa kind of type metal
composed of lead and antimony. 2. Will solder,
used for soldering tin, do for soldering sheet iron
also? A. No. Use a solder composed of equal
parts of copper and zine.

(26) A. B. W. asks: 1. How are electro-
gilding andsilveringdone? A.Forgilding,see No.
28 on this page. Silversolution is prepared with
least trouble by dissolving cyanide of potassium
in water (34 oz. to the pint), acd adding tbe silver
by the battery prucess. This is done by placing a
sheet of silver and a porous cup in the cyanide
solution; the silver is then econnected to the posi-
tive pole of a battery, and an iron or copper rod,
placed in the porous cup, is connected with the
negative pole. The porous cup also contains
some of the cyanide solution. When a deposit be-
gins to form on the metalin the cup, the solution
is of the right strength. One or two Daniell cells
formsufficient battery power; if gas is given off,
reduce the strength sufficiently to prevent its evo-
lution. Work at a temperature of about 60° or 70°
Fah. 2. How is silvering on glass done, to make
mirrors? A. Bottger gives the following method
for silvering on glass: Nitrate of silver is dis-
solved in distilled water, and ammonia added to
the solution till the precipitate first thrown down
isalmost entirely redisso.ved. The solution is fil-
tered and diluted so that about ¥ of a quart con-
tains 1543 grains nitrate of silver. Next, 3086
grains nitrate of silver is dissolved in a little wa-
ter and poured into about a quart of boiling water
256 grains Rochelle salt is added, and the mixture
boiled a short time, till the precipitate contained
in it becomesgray, and it is then filtered hot. The
glass plates, thoroughly cleaned with nitric acid,
caustic soda, or alcohol, are placed in a shallow
vesseland covered a quarter or half an inch deep
with equal volumes of the two solutions. Inan
hour the reduction will be complete. The plates
are then washed and the operation repeated until
a sufficient coating of silver is obtained. When
the silvered surfaces are dry, they may be cau-
tiously polished with the palm of the hand. Ifthe
gilver is only required as a coating of th: back
surface, this polishing is, of course, superfluous.
In this case, also, the operation may be shortened
by heating the solutions to about 58° Fah. before
mixing. The silver may then be varnished over
as a protection. When prepared, the solution wil.
keep about a month in a dark place.

(®7) E. J. W, says: Will steam, when ex=
hausted into a cistern through a number.of small
holes in a coiled pipe, heat the water to a higher
degree of heat than it does when exhausted

through a straight pipe into the cistern, and why
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A. Theprincipal difference will be that, in the fitst
case, the steam will be condensed more rapidly :
so that, using the same size of pipe and steam
pressure in each case, the water will be heated the
most, in a given time, in the first case.

(28) H. C. F. asks: 1. How can I make a 8o-
lution for plating with a battery out of old gold
rings? A. Add one volume of nitric to three of
muriatic acid and dissolve the rings in the men-
struum so formed. When this has been done,drive
off any free acid that may remain by gently heat-
1ng the whole. No yellow powder should result
from the operation ; if it does, a drop or two more
of acid must be added to redissolve it. The solu-
tion should then be much diluted, and cyanide of
potassium added as long as any precipitate is
formed. Separate thisfrom the liquid, wash, and
redissolve it in cyanide of potassium, and the so-
lution is ready for use. About half an ounce of
the precipitate to a gallon of the cyanide (water
and cyanide) is a good working stcength. One
Smee cell is sutficient to cause the deposit. The
solution should be heated to about 130° Fah., and
pure fine gold is needed for the anode. By pro-
perly regulating the battery power and heat, the
color of the gold may be considerably modified.
Ascyanide of potassium is a deadly poison, too
much care cannot be exercised in handling it. 2.
Can I plate articles that have been nickel-plated
with such a solution? A. Yes. 3. Would 5 cells
Daniell’s battery be sufficient? A. Five cells of
Daniell’s battery would probably cause the evolu-
tion of gas, which is to be carefully avoided. One
cell in good condition would do well.

(9) 8. A. T. says: In an old building in
Philadelphia resides a man about 75 years of age,
who has been at work on a machine composed of
levers,without springs or weights, for years. Heis
very eccentric, lives alone, and no person knows
who he is or whence he came. The machine is
nearly all composed of wood; it is completed,and
has been running for weeks. He is now building
one very much larger, from which he intends de-
riving power. The man is not a man to deceive
any one,and there is nothing about the machine
hidden from view. I understand that the man
has been working at this problem for 40 years.
When Tsay ‘he has a machine which supplies its
own power,” I say whatmy eyes tell me. Iam no
believer in perpetual motion; but what is this? A.
This is the old story that we haveheard so often.
‘We have in our possession numerous circulars, de-
scribing just such wonderful inventions and en-
dorsed by the most wonderful names, but they do
not seem to have much effect upon our views, and
we are constrained to think that, while your eyes
may beall right, you did not use them as judicious-
ly as was desirable, directing them by your
reason.

(30) C. W, P.says: I have two iron tanks
in the top of my house, holding 123 barrels each.
One is for soft water, the other for drinking pur-
poses. What is the best paint or composition to
coat them with to keep them from rusting ? White
lead will not do. A. Trautwein says: ‘“While
lead applied directly to the iron requires inces-
sant renewal, and probably exerts a corrosive ef-
fect. It may, however, be applied over the more
durable colors when appearance requires it. Red
lead is said to be very durable, when pure. An
instance is recorded of pump rods, in a well 200
feet deep, near London, which, having first been
thus painted, were in use for 45 years, and at the
expiration of that time their weight was found to
be precisely the same as whennew ; thus showing
that rust had not affected them.” A slate paint is
sometimes used to coat the interior of tanks.
Iron, well cleaned and washed with hot linseed
oil, will sometimes be thus preserved from rust-
ing.

(31) N. G. W, says, in commenting on M.
W.W.sanswer to the question why a given load
can be moved upa given incline on asmall wheeled
truck with 1ess power than would be necessary to
move the same load up the same incline on alarge
wheeled truck : Let P=power, W=weight, R=ra-
dius of wheel, b=angle of inclination of road=
E C G, a=angle made by line of traction, D C,with
road=FE C. E is the center of moments. The

power, P, acts to raise the weight, W, over the
point, P; the weight, W, resists the action. F E,
the lever arm of P=R sin. a. G E, the lever arm
of W=R cos. b. Writing out the equation by mo-
ments, we have P R sin. a=W R cos. b, or (reduc-
ing) we have P sin. a=W cos. b, that is, the power
multiplied by the sine of the angle made by the
line of traction with the road is equal to the
weight multiplied by cos. angle of inclination of
the road. The angle, a, varies inversely as R :
hence, as the wheel becomes smaller, the angle, a,
increases, as is shown in the figure. The sine of
anangle varies directly as the angle, consequent~
ly, as a increases, sin. @ increases. Resuming the
last equation: Considering the weight constant
and the angle of inclination of the road also, it
would follow, to keep up the equality, that, as the
diamever of the wheel is diminished, less power
would be required to move a given weight up a
given incline.

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

J. N. D.—Both are argillaceous shale, containing
a small amount of micaceous red oxide of iron.—

—
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E.McD.—No. 1 contains iron and manganese, along
with silver and alumina.
small percentage of irorn. Itis not arsenical.
8 is plumbago with silex and lime.
and alumina, ironin small amount, and lime.—J.
H. P.—The smaller piece contains galena, pyrite,
talc and quartzite. The larger is galena in lime-
stone roek.—E. W. W.—No. 1 is iron pyrites which
has lost a part of its sulphur and been partly con-
verted into oxide of iron.
ore. Itcontains neither black lead nor quicksil-
ver.—H. L. C.—They are of two kinds.
kind is quartz, the waxy variety is chalcedony.
Tampa Bay, Fla., has long been celebrated for the
chalcedony found near it.—
ore. No.?2is willemite. No. 3 is mica schist, con-
taining a small amount of red hematite.
calamine. No. 5 isstrontianite. No. 6 is calamine.
—C. H. P.—It is probably a siliceous scoria, its
density being only 2'14. Besides silex, of which it
is mostly composed, it containsiron, lime, and car-
bonaceous matter.—J.J. F.’s specimen, supposed
tocontain silver, did not arrive.—C. A. W.—The
clay contains silica, alumina, lime, iron (as sesqui-
oxide), magnesia, potash, and traces of soda. The
above ingredients are arranged in order of the
amounts as existing in the specimens sent.—W.H.
G.—We find none of the precious metals present.
It is a deposit of carbonate of lime and magnesia
upon quartz. Itcontainsabout 10 per cent of ses-
quioxide of iron.—C. W.—It is a fossil belemnite.
These curious fossils vary in size and form ; some
aresmall, delicate, transparent like amber; others
are opaque, and from ten to twelve inches in
length. They are very common, having been met
within all ages and countries, and giving rise to
much speculation as to their real character.—C.B.
K.'s and D. M. 8.’s minerals did not come to hand.
—A. M. D.—No.1is a handsome chrysolite, which
is a silky variety of fibrous serpentine.
hornblende. No. 8 is beryl.—J. L.—The water has
been examined. It has taken up alumina,lime,
and organic matter. The latteris to be dreaded;
and it would be safer to boil the water before
using.—A. B. P.—Nos. 1, 2, 3, and 4 (both hard and
soft) are varieties of shale rock containing an
amount of oxide of iron.
a black slag. They are not entitled to the name of
iron ores. The paintsare ochers of inferior qual-
ity. No. 5 is impure iron alum.—A. B. P.—The
two bottles labeled No.1 and those marked Nos. 2
and 3contain lime and slumina with organic mat-
ters. In No. 3, the two latter substances arein
considerable quantity, and thereislikewise pres-
ent a large percentage of iron.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On Large and Small Wagon Wheels.

On the Tides in the Gulf ot Mexico. By W.

On a New Explosive. By E. G. A.

On Steam Boiler Phenomena.

On State Laws regarding Patents.

Alsoinquiries and answers from the following :
A.G.—J. W.D.—P.S.—C.L.—D. F.—A.L.—J. B.—
F.J.C.—J.R.N.—A. W.—E. J. N.—S. M. S.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, wheninitials
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 inquiriesanalogous to the following
are gent : “ Whose is the best process of making
gas from petroleum? Who publishes working
drawingsof steam engines? Whoseis the best steam
giphon valve? Whose is the best machine for re-
ducing sand and small gravel to a fine powder ?”
All such personal inquiriesare printed, as will be
observed. in the column of ‘“Business and Per-
sonal,” which is specially set apart for that pur-
pose, subject to the chargementioned at the head
of that column. Almost any desired information
can in this way be expeditiously obtained.

[OFFICFAL.]
INDEX OF INVENTIONS

PFOR WHICE
Letters Fatent of the United States were
Granted in the Week ending
September 14, 1875,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.)

Alarm, burglar, J. B. Allen 167,725
Alphabet exhibitor, B. B. Whaley. . . 167,812
Auger, earth, J. P. Summers........... ... 167,628
Awnings, frame for hinged, H. Sykes,. ... 167,709
Baby walker, Nickerson and Tripp... . 167,683
Barrels, device for pitching, G. Meyer............ 167,681
Bed,camp, H. R. Mills........ccoeuee ot 167,617
Bedstead, sofa, R. 8. McEntire.. . 161,680
Blind stop, W. Wright................ . 167,815
Boats, propelling canal, A. Bugbee.. . 167,641
Boiler, wash, O. Davis................ . 167,748

. 167,728
. 167,802
. 167,762
. 167,676
. 167,633

Boot heels, making, S. W. Baldwin.
Boot-pegging stand, A. Stone..
Boots, insole for, C. F. Hill.
Boots, lasting, R. C. Lambert..
Bottle stopper fastening, W. H Bate

Bottle stoppers, bending wire, C. De Qulllfeldn.. 167,650
Brick machine, Wilson and Smithson . 167,720
Burnper, gas, T. Trudeau 167,713

. 167,714

Burner, lamp, P. S. Underhill... .
. 167,629

Calendar, J. F. Tapley...........

. 167,64

Cans, banile for milk, E. B. Curtis..

Gasaller, extension, J. H. Seaman...
Generator, steam, R. H. Thom.......
Glassware, manufacture of, J. C. Gill.
Grain dryer, J. Soute...

Grate, J. Habermehl
Harness, rosette, Ulrich & Hachmeister (r).

Harrow, wheel, J. S. Snively . 167,703
Harvester,J. Gore (r)............... 6,640
Hat bodies, forming, W. H. Croke . 167,746

Heat regulator, W, S. Hill
Heating drum, Munson & Dick.......
Hoisting apparatus, N. W. Hoffman
Hook for hanging pictures, C. Richards.
Horse- detaching apparatus, J. W. Glover.
Horses, toe weight for, W. H. Abbott..
Horseshoe, A. Albright...
Horseshoe, M. S. Roberts...
Hose and pipe coupling, H. G. Koehler.
Hydrant, J. Fleming
Hydrocarbons, burning, J. W. Nystrom..
Ice pick, M. Cowles

. 167,611
. 167,177
167,763
... 167,620

. 167.660
167,599
. 167,600
167,789
. 167,675
. 167,656
.. 167,684
.. 167,145
. 167,674

Key fastener, J. Knight .

Lamp, B. B. Schnelder................cuu.t. .. 167,792
Lamp support, wagon, Boudren & Johnson. . 167,736
Lantern, A. M. Duburn.......... . 167,651

Lard dryer and cooler, G. Bogen, Jr... 167,636
Lathe, universal turning, Koch & Mueller.. .. 167,614
Leather finishing machinery, E. Settle............. 167,698
Leg, artificial, J. O’Brien. 167,779
Line fastener, W. Haddock .. 167,610
Liquid measure, G. W. Aldrich... . 167,601
Liquors, forcing, J. F. Bennett (r).. . 6,639
Lock, combination, H. C. Hovey.... 167,764
Locomotives with water, supplying, H. Howe.... 167,765
Loom shuttle, A. Edwards .. 167,753
Loom shuttle spindle, Logan & Thomson .. 167,678
Lounge, invalid, A. Shiels.. . 167,700
Lubricating compound, B. F. Bartlett 167,730
Mains, preventing tar in, D. H. Fox... 167,755
Measure, liquid, G. W. Aldrich. . 167,601

Meat cutter, D. L. Degroat. 167,649
Meat in cutting, holding, W. Tetley.....c.ccveuennn 167,710
Medical composition, L. P.Brand 00

Mill, smut, Richmond, Ryan, and McGill......... 167,788

Nadil extractor, I. N. Burdick

Nipple, rubber, A. M. Knapp ... 167,613
Ore crusher and amalgamator, C. Braids. .. 167,638
Ore feeder, C. P. Stanford ............... . 167,625
Paint oil compound, D. S. Robinson....... .. 167,622
Painting cloth machine for, H. H. Phillips . 167,783
Paper box, C. A. YOUDNZ.... «eovvvr coinuneinninne 167,723
Paper box machine, G. L. Turney......... ........ 167,807
Paper, machine for cutting roll,Cohen & Frank.., 167,645
Paper pulp from palm, making, J. P. Herron..... 6,646
Pen holder, E. Barberot........ .o «cooeeen . .. 167,729
Pen, ruling, J. R. Gisburn... ..... .. 167,759
Picker staff check, Stevenson & Nuttall .. 167,707
Pictures, etc., hanging, H. D. Pope.. .. 167,786
Pipe cutter, F. I. Maule........... .. 167,713
Plane, carpenter’s, M. C. Mayo . . 167,772
Planer chuck, J. C. Mulberry... .. 167,618
Planing machine, Doane & Passel. .. 167,749
Planing machine cutter holder, W. B. Smith...... 167.793
Planter, corn, J. Kelly ......

Plow, I. Freeman..

Plow, M. Ormond .
Pocket book lock,Hanau & Bendit .................

} Press, cotton and hay, W, H. Burgess....

© 1875 SCIENTIFIC AMERICAN, INC.

— ———— m— e
Capstau. A. Russell........ 50 GOO00O0G0000 00000800 167,693 Printer’s )
quoin, A. J. O’Shea.....ccoevvvvirnnennnnn 167.780
No. 2 is galena with a Car brake shoe, M. Madden -+ 167,616 Printing press, A. E. Redstone..... 167.787
No. g“ gra]l;e, steam, Ta}{'lo;'vang McCamish........... }g;’ggg Propelling canal boats, A. Bugbee 167,641
No. 4igsilica [ oor 0t v or 167,707 | Eumps, valve for pneumatic, W. B. Chisholm.... 167,604
C&r CouPuEgv G. W g;l er[;;' 0 . 167‘718 Purifier, middlings,H. F. Notbohm.. ... 167,619
C:;t?le'lepter gI') T We:sc:llt(,) " 167811 | Badiroad frog point, J. Johnson... .. ... 167,601
D20 2D AU 268000 e Ralilroad switch. D. F. Cavanaugh . 167.743
Carpet beater and cleaner, J. Leiss. - 167,710} Rajiroad switch, safety, J. A. Duggan 167,652
Carriage bows, forming ends of, C. Renton 167,690 Refrigerator, J ' Schme‘lze;r i 167, 695
: ; Carrlage step, E. A. Cooper.. 167,646 | Retrigerator, B. A. Stevens. 167706
No. 2 is excellent iron | Carriage top, A. W. Gilbert........ 167,658 | Rein holder, Owen & Custer et
Cartridge-loading device. W. \ones 167,778 | Revenue guard for cigar boxes. O. T. Earle . 167‘752
The glossy | Casting mold boards, J. Oliver (r)  ...... 6,642 | £o11 for rollin, e !
1 g metal, A. R. Boluss...... ... 167,734
Casting mold boards, chill for, J. Oliver (r). 6,647 | Sash balance, W. J. Lewis eTr
Cement, hydraulic, C. F. Dunderdale 167,653 | Sash cord fas‘cen;ar. .H. N. Connor 12?31:1
R. W. Z—No. 1is zinc Chair, reclining, G. Hunzinger (r) . 6,641 | oo ch fastener, P T Shm:e e o
- Weod. 3 Chimney soot arrester, M. Brinkerhoft... - 167,602 | 5o & band, G ’F 'W.ood """"" : }gz'gg
y ,G.F. Wood.....ooo.. Lol el
i CEUCK, Plﬂg‘f!‘ﬁ]- (13 Mulberry 137'6}2 Saw bucks, wood holder for. S. Hollingsworth. ... 1(57,,667
Churn, J. W. McClure - 167,71 | Sawing machine, scroll, E. Smith......... ........ 167,793
Cigar box revenue guard, O. T. Earle -+ 167,752 | 59 wing machine, stone, S. Thompson............. 167,806
Clay. etc., pulverizing, J. K. Caldwell. -+ 167,12 | scales, welghing, T. D. Stetson....... ... 167,705
Clothes clamp, G. W. Eniffen................ - 167,673 | Scraper, road, E. Huber................ 167,668
Clothes dryer, M. N. Lovell - 167,615 | Sewing machine, S. B. Brown.... . 167,640
Clothes dryer, C. Schifferley.. 167,694 | Sewing machine. C. S. Cushman ... R 167'747
Clothes dryer, J. Sutton.... 167,708 | Sewing machine caster, L. A. Parker . 167:782
Cock, stop, O. T. Earle....... 167,751 | sningling bracket, W. A. Seymour 167,699
Coffin, Richey and McDougall. 167,691 { §hoes. elastic goringfor, H. A. Blanchard 167,732
Collar and muff, combined, C. Stattmann 167,799 | Sitter, ash, A, C. Ferris. ... e ]
Colliery plant, R. A. Wilder 167,719 Slelgh‘, T. ’Br(;wn. ............ iz?gig
Condenser, H. W. Bulkley... 167,642 | glegh, J. M. Story... aenen
Cotton gin, 0. W. Massey... 167,679 | Snow plow, S. M. Miner e
Crimping machine, T. J. Greenwood 167,661 | Soap, compound for, G. L. S, Jeniter 167,669
Crozing and leveling tool, Steel and Reel. 167,704 | 5oap holder, W. J J,Oh;mo.n ) N o 167‘769
Curtain fixture, L. H. Gano... 167,758 | oda water fountains, making, A. D. Puffer. 167:688
Cuspadore, G. Booth -+ 167,735 | gpark arrester, Brayton, June, & French 167,718
Dental fillings, preparing, R. S. Williams... - 167,813 | speculum, E. W. Higbee - 167,666
Dinner box, J. S. Davis....... .... ..... 162,238 Speeders, etc., bearing for, S. Dyer .............. 167:654
Ditching machine, F. Taylor............ .. 167, : 5 Sphygmoscope, W. R. Pond....... 167,485
Dip pipes, rotary valve for, W. Farmer - 167,606 | Stamp, hand, S. F. Robinson....................... 167,621
Dip pipes, movable, W. Farmer....... ++ 167,605 | 5tone sawing machine. S. Thompson. ... 167,806
Dovetailing machine, C. P. Baile... - 167'722 Stove, hot blast, Cochrane & Cowper. . 167,644
Dray, three-wheeled, J. W. Minor. « 167,776 | swaging machine feed, R. Thompson.. 16%,630
Drills, manufacturing twist, C. B. Hunt. -+ 167,766 | maye steaming, A. J. Randell... ... ... -
No. 2 is | Drills. tripod for rock, J. C. Githens..... 167,659 § Telograph, electromagnetic, J. Olmested. .. .. . o
Egg batter, desiccating, W. O. Stoddard.......... 167,801 g T ) el
Ko it Ny 167,696 Tooth pick, G. 8. Boice.. ......c.vvvvnininennnnnn.. 167,738
LR y . ' Torpedo envelope maghine, Wolfe & Lilliendahl.. 167.814
Eggs. preserving J K. Boone . 167,637 Toy. balancing, F. Markoe e
Engine, rotary, Roth and Barker .. 167,692 Toy‘ chime Eg’c Barton (1), 167,721
Engine, rotary, Stream and Miller - 167,803 | 1 ° ’whlstle’ H. B Ki koo Sl
Engine, rotary, Vanorder and Savage.. 167,808 Tn{nk stay. 'M -A.. w;;sg """" ' o }g;’ggg
i ] Explosive compound, C. Dittmar (r) .. 6,645 e = T
By fluxing, No.1gives | p,re register, A. F. :Iokmson. 167,670 Tubing, making of metal, D. M. Somers. ... 167,796
Fare register, W. Miller 167,682 Type setting machine, R. T. P. Allen.. ... 167,726
o reglsber,,J. 'Sangste.r..“ 167:623 Tyre setting machine, I. H. Spelman... ... 167,798
FArTier's t00L, M. BAILeS. ..o, .. 167,632 Universal joint and clamp, T. J. Carrick... . 167,603
Fats, etc., separating constituents of, T. M. Fell 167,607 X;zlve, osclllating h: ]anceﬁiA. Vlt; gldrﬁdge ..... lg;'gi“
Feed water regulator, C. M. Bridges.............. 167,639 W:;gzr‘ ‘;frs] ‘:;?‘gus,r o;;::ve;‘lg‘ S 167‘712
File holder, H. Baumgartel....... . 167,731 J R ’
Fire arm, magazine, E. A. F. Toepperweln . 167,712 ‘Wagon lamp support, Boedren & Johnson ........ 167,736
Fire arms, elastic butt plate for, H. A. Slver.... 167,701 ;{Vﬂsginz mac:lln& ((: s‘vﬂgnd-b-}-) -------- . ;2;;:
Fire extinguisher, Hart and Dillon-Lee........... 167,664 LR AL BNEOIES Wi L] 1 bogecoonsn : !
Fisking lines, sinker for, E. Pitcher.... ... 167,687 YWVazcheﬁ,hoélog s];a% fosr, ?ilcner & Plume....... ig;gg;
Fishing, spoon hook for, G. R. Plerce. ... 167,784 | vatercloset, K. D, O SMITh...oovernvenseeeeeennns -
FIOWer pot, C. J. SANAB....vvuveeeeennennnnnennnnnss 167,790 gz‘ll:mﬁ’f? fzfﬁzg‘g LS HEINAINATI 000 12;%&
Furnace door casing, H. F. Hayden............... 167,665 e ;asix c'ighteu.e.r' J Beuson """"""" 167,635
Furpace for destroying insects, W. F. Woolsey.. 167,722 T ’f .\‘, ) HMWII 167‘810
Furnace, iron and steel, W. A. Stephens......... 167,800 Lulig e O Lida Al by SO\ LBGo A2
By M.G. P. | Furnaee, hot air, H. D. Freer............. ........ 167,657 g"’e '}-"l‘“g‘“.‘le for perew thr UECELRTHRs (e ig;ffg
Furnace, hot air, N. Toye . . 3 M2y elles. ... g
Gage, siding, C. Sargent............ e 167,791 Yoke coupling, neck, N. E. Irish... .......... .. 167,768
By L. M. K. game apvartmsc- JE Jﬁ Wl:]ber»-~~~ L g DESIGNS PATENTED.
By W. wW. ame eounter, U. L, Hackley. ’ 8,647.—MEDAL.—W. B. Cunningham et «i., Phila., Pa.
Gas governor, W. D. Show......... 5

8,648.—-PIANOFORTE LEG.—C. E. Hoffmeister, N. Y. city.
8.649.—CASTING.—A. P. Reger, Philadelphia, Pa.
8,650.—GRIDIRONS.—W. P. Warren, Troy, N.Y.
8,651.—CAPs.—M. Isidor et al.. New York city.

8,652. —WAIsT BELT.—W.C.Shimoneck, Washington,D.C.
8,6538. —BACK ComB.—W.C.Shimoneck,Washington.D C.
8,654.—FAN.—H. B. Sommer, Philadelphia, Pa.

SCHEDULE OF PATENT FEE®.
On each Caveat,
On each Trade mark..
On filing each apmlcatlon fora Patent (17 years)
On issuing each or.ginal Patent.......cceevennees
On appeal to Examiners-in-Chief...........
On appeal to Commissioner of Patents..
On application for Reissue...
On filing & Disclaimer....
On an application for Design (sx yean).
On application for Design (7 years)......
On application for Design (14 years)

CANADIAN PATENTS.
LIST OF PATENTS GRANTED IN CARAD. ,

September 14 to 20, 1875.

5,178.—H. Bolton, Elizabethtown, Ont.
Sept. 14, 1875.

5,179.—J. A. MacKinnon, Sandwich, Ont.
Sept. 14, 1875.

5,180.—W. R. Fenerty, Haiifax, N. S. File and tool han-
dle. Sept. 20, 1875.

5,181.—G. Keely, London, Ont.
chine. Sept. 20, 1875.

5,182.—J. W. Johnson et al., Towanda, Pa., U. S. Grain
separator. Sept. 20, 1875.

5,183.—G. H. Bliss, West Stockbridge, Mass., U. S.
inary apparatus. Sept. 20, 1875,

5,184.—A. Cunningham, Milwaukee, Wis., U. 8. Saw
mill dog. Sept. 20, 1875.

5,185.—F. K. Kalbfleisch, New York city, U. S. Carr r
for acids. Sept. 20, 1875.

5,186.—G. Walling, Port Henry, Ont.
flour-saving fan. Sept. 20, 1875.

Advertisements.

Back Page = = = = = = $1.00 a line.
Inside Page = = = = = = '7J cents a lin¢.
Engravings may head advertisements at the same raié
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office ud
early as Friday morning to appear in next wssue.
$ FOR ONE OF THE BEST FILE GUIDES EVER
made, for %ﬂding the file while filing saws. Manu-
factured by E. ROTH & BRO., New Oxford, Pa.

500

and fastest sellin,
Address R L.

Potato digger.

‘Whiffletree.

Feather-renovating ma-

Cul-

Suction meal and

AGENTS WANTED—To Sell the Oriental
Stationery and Jewelry Package, the largest

FLE

package in the world. Maliled for 20(-
ETCHER. 111 Chambher~ &t Now- =
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Valuable Practical

AND

SCIENTIFIC BOOKS.

The Operative Mechanic’s Workshop Companion,
and the Scientific Gentleman’s Practical Assistant,
comprising a great Variety of the most useful rules in
Mechanical Science, with numerous tables of practical
data and calculated results for facilitating Mechanical
and Commercial transactions, By 1liam Templeton.
Eleventh Edition. Revised and Enlarged, with the addi-
tion of Mechanical tables for the use of operative
Smiths, Millwrights, Engineers, &c.; to which also
have been now added several useful aud practical rules
in Hydraulics and Hydrodynamics, a Variety of experi-
mental results. and an extensive table of powers and
roots. Fully Illustrated. 16mo. Full roan....... $2.50

CONTENTS—Geometry, Geometrya;[)plledtoMechanics,

Decimal Arithmetic. Mensuratlon, strumental Arith-

metic, Commercial Tables, Strength of Materials, Me-

chanic Powers, Continuous Circular Motion, Friction,

Properties of Water and Air, Steam EngineBoilers, Steam

Hammers, Water Pressure Machinery, Logarithms.

Pocket Book of Useful Tables and Formulse for
Marine Engineers By Frank Proctor. PocketBook
fOrm ..ot e $2.00

Treatise on Steam Boilers : their Strength, Con-
struction, and Economical Working. By Robert Wil-
son. 12mo $3.00

The Science of Railway Construction. DBy Sir R.
Macdonald Stephenson, C.E. Fifth Edition, Revised
and Enlarged by Edward Nugent, C.E. 150 Illustra-
tions. 12MO0  ...iiiiiiiiiiiiiiiiiiiiiiies ceeeens .50

Elementary Treatise on Steam and the Steam En-
gine, Stationary snd Portable. By D. Kinnear Clark,
C Numerous Illustrations. 12mo.... .. ...... $1.75

The Workman’s Manual of Engineering Drawing.
]32y John Maxton, Engineer. With 357 leustratlgns
T2IMO0. . ittt eriiiriiiiii ettt aeeaaa 1.

Elementary Treatise on the Combustion of Coal
an e Prevention of Smoke, Chemically and Practi-
cally Considered. By C. Wye Willlams. 12mo.. $1.50

Engineers’ and Mechanics’ Tables, c¢ontaining
Weights of Materials, Specific Gravities, Mensuration
ot Surfaces and Solids, S trength of Materials, Limes
Mortars, Cements, &c. By P. Munzinger. 8vo. $5.00

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

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

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS,
810 WALNUT STREET, Philadelphia.

A ten dollarbillof 1776 sent free
for stamp. Address HURST
& CO., 75 Nassau St., N. Y.
OR SALE OR TO LET—A Valuable Saw Mill,
run by water—Leffel’s turbine wheel, 40 inch, under
10 ft., 20 if required—capable of cutting 10 000 ft, in 10
hours; by a little expense, can be made to cut 15,000 ft.;
also planer groover, shinglemachine, and chopplngmlll,
with 200 aczesattached also a large quantity of lumber
and logs in the yard. WIill also sellalarge lot of pine
standing within t. ree miles of the mill. There is attached
also one ten horse engine, new, in splendid working or-
der. Will be sold rea.sona.ble. or rented for a term of
years, It is 10 miles from Chatsworth, 17 from Owen
Sound, 17 from Paisley. Itisa central. goodbusluess place,
D. A. FITZPATRICK, Sullivan, Marmion P. O., Grey

County, Ontario.
s STRONG H AND CHEAP TO CUTRBARS
RAILS

ANGLES AND OLD
HAND OR POWER. W. X. STEVENS, E. Brookfield,Ms.

< TEAM ROAD ROLLER—Improved design.
...} Superior, and cheaper than the hnzorted ones.
Apply to J. H. Y & CO.,
Hamilton, Ontario.

FINE TOOLS

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

PRACTICAL MACHINIST and Draughts-

man—over 25 years’ experience in designing all
kinds of Steam Engines, Boilers, Saw Mills, Flouring
Mills, and general Machinery, in making Estimates, Spe-
cifications. and Contracts is second to none—will be dis-
engaged Oct 10th, and desires a permanent situation as
Mana, lger %erl tendent, or Salesman. Address ME-
CHA NGINE. Chicago, Ill., care of J. C.
Scovel, Att yatLaw, 12SClark St.

HE IMPROVED SLIDE VALVE for Steam
Engines has been constantly used four years without
repairs, and i8 as good as ever. The gain in power is al-
ways one fourth, often more, with less tuel. Agents

wanted. Circulars free
J. F. TALLANT. Burlington. Iowa.

PATENT SCROLL SAWS,

Our specialty i8 Scroll and Band Saws. Over300Ma-
chines inuse. SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & CO.,

Cor. 2nd & Central Ave., Cinci[uatl 0.

NDLESS WATER POWER OF EBB AND FLOW.
ETER BECHE Bath, Pa.

IN (JOLD GIVEN AWAY, also 50 per cent
Commission. You can make from $10 to $20
da!ly FAR\I JOURNAL CO.,

292 Broadway,N.Y.
A UNITED STATES PATENT
having been issued to Major T. W, Lyon for the manu-
facture of a new illuminating Hvdro Carbon (or Water
Gas), he now proposes to sell an Interest, with a view of
ultenor]y forming a jownt stock association for the man-
ufacture and sale of such gas to the public. Proposals to
purchase sa.ld mterest may be addressed to
NICOL, Attorney for Patentee,
Brentsvﬂle. Prince Wm. Co., Virginia.

Cotton Seed Huller.

D. Kahnweiler’s Celebrated Patent, for Oil Mills and
Plantation use. Used by every Mill in New Orleans and
others. Send for Circulars. 120 Center St., New York.

The PORTER-ALLEN ENGINE.

POSITIVE-MOTION VARIABLE CUT-OFF.
APID PISTON SPEED.
CHARLES T. PORTER
Harlem, N. Y. Cit, ty.

Our Boiler and Pipe Covering
Save 25 PER CENT.
in FURKL.

ASBESTOS FELTING COMPANY,
316—322 FRONT ST., New York.

Send for acircular to

H.W,JOHNS’

ASBEST DOFING -ROOF COAT
PAINT—CEMENT for repmrm Leaks. PAINTS
colors, BOILER FELTING—STEAM PACKING. FIRE
l:ROOg: COATING for wood work &c. Sheathlng,Lln-
ngs

&= These articles are ready for use and ea.slly applied.
Send for Pamphlets, Price Lists, Terms to Dealers, &c.

W.JOHNS, 87 Maiden Lane, N.Y.

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

Can be readily fitted to Store Fronts, Rear Windows or other Ji‘enings, making them FIRE AND BURGLAR
PROOF, and affording absolute rotectfou also, WOOD 8 S 1n various kinds of wood, suitable for
Store Fronts. Private Houses, Offices, and School ?arnitions Clark’s shutters are self-acting, require no machinery
or balance weights, and cannot get out of order. are handsome in appearance.and are the best and cheapest
shutters in the world. Are fitted to the new Tribune uilding, Delaware and Hudson Canal Building, Manhattan
Building, Lenox Librar; Bd\iilding mHave bfeg,l:x for yleiars in ally use in every principal city throug out Europe,
nd are endorsed by the leading architects of the wor

8 v & JAMES G. WILSON, Manager, 218 West 26th St., New York,

and at London, Paris, Vienna, Berlin’Melbourne &c &e.

INDIA RUBBER,
For Inventors and the Trade, made into any pattern at
short notice, by F. H. HOLTON, 45 Gold St., New York.
Established {n 1860.

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

Improved FOOT LATHES,

Foot Power Back-geared
Screw Lathes,
Small Hand and Power Planers for
metal, Slide Rests, Ball Machines for
Latnes, Foot Scroll Saws, light and
heavy, Foot Circular Saws. All the
@ verybest. Sold bymachineryagents,
or sent direct from manufactory. Many readers of this

$5 to $2

EW PATENT CAR rFoR INCLINED PLANES,
conveniently arranged to carry PASSENGERS and
VEHICLE S at the same time. Descnﬁtlve Ctrcular sent
onapplication. Address J. EAR AW, Civil Engi-
neer, N. W. Cor. 4th and Race Sts., Cincinnatl. Ohio.

E WA_\NT to engage every unemployeda man, woman
and child, C. P. RICHARDS & CO., Hallowell,Mc.
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TRADE ENGINE.

Noiseless ln operatlon—Perfecn
in workmanship—all light parts
of Cast Steed.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

‘Warranted superior to any
semi - portable ngine in the

arket.

Send for Price List and Cir-
cular.
HERrRMAN & HERCHEL-

RODE M’r’a. Co.,
Dayton, Ohlo

FOOT LATHES,

FOOT DRILL PRESSES, IRON MILLS TO GRIN D

CORN AND COB, FEED, &c.
H. L. SHEPARD,
602 W. Fifth St., Cincinnati. 0.

j‘wn“\:'ﬂi !

"! 11»} ly iiu ,"

paper have them. Illustrated Cataloguesfree.
BALDWIN, Laconia, N. H.
W‘ Just the articles tor Artisans or Amateurs.

FLEETWOOD SCROLL SAW,
With Boring Attach, & Blower.
It will cut, wi h Greatest Rapidity
*  and Accm‘acy, the most Delicate
Designs; make Inlaid or Mosaic
( Work, parts of Medels or Smalil

OR SECOND HAND MACHINERY—Apply to S C
L HILLS, 51 Cortlandt Street, New York

TO ELEADTRO-PLATERQ JWWELERS,

Machines. Society Badges, &c.
ND WATCHMAKERS. saws Brass % in. t ick, or Wood 1
BATTERIES, CHEMICALS, AND MATERIALS, in in. and under, also Shell, Horn,

sets or single, with Books of Instruction for Nickel or
Silver Plating. THOMAS HALL, Manufacturing Elec-
trician, 19 Bromfield Street, Boston, Mass. Illustrated

Catalogue sent free.
ofcen leads to fortune. A

10 T0 $400 B ek

everything, and Cﬁy of the Wal Street Review.

SENT FR JouN HicgLINGg & Co., Bankers

. and Brokers, 72 Broadway,N.Y.
THE IMPROVED

NIAGARA STEAM PUMP,

93 to 97 Pearl St., Brooklun, N.Y.
Aeenc at 40 John St., New York.

ubbard & Aller,

SOLE MANUFACTURERS,
ENGINES AND BOILERS,

: Pulleys, Sha fting and Hangers
a Specialty.

A WEEK to Agents,Old & Young, Male & Fe-
77 male,in their locality. Terms & OUTFIT FREE
Address P. 0. VICKERY & CO., Augusta. Me.

ITHERBY, RUGG & RICHARDSON, Man-

ufacturers of Woodworth Planlug, Tongueing,

and Grooving Machines, Richardson’s Patent Im FFroved

Tenon Machines, Morclsing, Moulding. and -Saw

Machines, and Wood-Working Machinery generally, 26
Salisbury Street, Worcester, Mass., U. S.

(8hop formerly occupied by R. ‘BALL'& CO.)

Ivory, & Unequalled for Durabil-
ity and Low Cost. Price $10 to $15.
Boring Attachment, $5.50; Blower, $1.
Send for pamphlet cn-cular and 1ist of
Deslgns of Fret TRUMP BRO' 8,
Manufacturers, Wilmlngton Del.

"\7‘:
1 a day v at home. Agents wanted. Ontfit and
$ terms free. TRUE & CO.. Angusta. Maine,

1] Prize Picturescnutree! An
The TOLL-GA LRl § e e a0 bbioats to
find! Address with stamp, K. C. ABBEY, Buffalo, N Y,

Water  Wheels.

More than four times as
many of Jas, Leffel’s Im-
roved Double Turbine
vater W neels in operation
than anv other kind.
sizes made, ranging from
5% to 96 . diam., under
il beads from1 to 240tt. Suc-
cessful for every purpose,
Large new pamphlet, the
finest ever published, con
talning over80 fine illustra
tions, sent free to parties
¥ [nterested in water power,
JAS. LEFFEL &
eld 0., & 109 Lib.
New'York City
REAT REDUCTION IN PRICE oF ROTARY
HYDRAULIC GOVERNORS, if ordered at once.
J.'S. ROGERS, TR.,19 John St., Boston, Mass.

INVESTED in Wall Street

8prin
erty

L. B. WITHERBY. €. J. RUGG. S. M. RICHARDSON. C UCKS—Great reduction in prices of Wronght 1t Iron
Scroll Chucks. Send for new list to
Barnes’ Foot-power Scroll A. F. CUSHMAN, Hartford, Conn

Saws and Lathe.

An entire REVOLUTION in the con-
struction of foot-power machines!
The old style thrown aside when these
4 are known! Thousands now in use!
3 $1,500 to $2.000 per year made using

them. One person out of every three
who send forcatalognues of these ma-
chines buys one. Say what paper
you read this in, and address

W. & J. BARNES,
Rockford, ‘Winnebago Co., ll.
Box 2044

B R
K

Small Tools of all kinds; also GEAR WHEELS, par(t,g
T MO and materials of all kinds, Castlngs
Small Lathes

Wﬁines Slide Rests, &c, Catalogues free.
+ | GOODNOW & MAN 23 Cornhill, Boston. Mass.

\ E can sell these First-Class
Planos for Two Hundred.and
Ninety Dollars, because we employ
no agents and allow no discount to
dealers—they swindle you out of
more than twice the real cost of all
Pianos. During the past 7 years we
have sold our Pianos to over 1,000
tamilies, in every section of every
State and Territory in the Union.
There {8 not a county, or a promi-
nent town where they are not in
use, and hundreds of small towns
everywhere also have them. If you
will send for our Catalogue, con-
taining 15 solid columns in fine type,
of the names and residences of pro-
minentcitizens,including members

.S, pmx\(ucg

EW YBRK
7Y

P

ARG g u T

odeong]rt%ssbang mzm)';l mﬂu(;,lnnal g STURTEVANT We have two of
and wea. y bankersand merchants i i
everywhere, who are using our Pla- &3 Horzr, “ ﬂ:ﬁg:: our public
nos—you will be sure to find some New York, p .

of them at your very door, in your
own or some adjoining town, where
you can see and try our Planos.

We send them anywhere within
1,0C0 miles of New Y ork for 10days’
trial, and, if not satisfactory, no
payment 18 required.

We are a responsible incorporaved
company, and rerer by permission to the Chemical Na-
tional Bank of New York Cit ty, which any Bank in the

In our opinion
there is no Piano more
durable, or pome:smfz
=8 superior musical guali-
> ties,

Sept. 15, 1874,
To WHOM IT MAY
|| coNcErN. — We have
used the U. 8. Pianos
for the past six years.

L. & G. S.LELAND,
PROFRIETORS STURTEVANT HOTRL.

to any Piano in the world at any price. Please write us,
and you will receive not only our Illustrated Clrcular
United States will satisfy youis by far the strongest Bank | containing full particulars, but also a written reply to all
in Amerloa ‘We mare this statement to prove that our %uestlonq from some officer of our Company in person.
5years’ warrantguarantees our Pianos to be fully equal | Please state where you saw this notice.

Address, United States Piano Co., 8§10 Broadway, New York.

E. M. MAYO’S PATENT BOLT CUTTER
&F Sendfor Illustrated Circular, Cincinnati, Ohio. «

Call at Fair American Institute and FSee

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

EW & SECOND HAND WOOD WORKING
Machinery, Floorers. Planers and Matchers, Single
and Double Surfacers, Moulding Machines, Scroll Saws,
Suction and B)ast Fans for Shavings, etc. D. J, LATTI-
MORE, 381st and Chestnut St., Philadelphia, Pa.

DAVID'S PATENT| For Qrinding

Bones, Fertilizers, Clay for
Bricks, and hard material.

Send for Pamphlet to

DENMEAD & SON,

ONSER’S PATENT STEAM TRAP stands su-
perior to all others. All Steam Traps warranted
perfect. State Rights for Sale. or the entire Patent for

Sale. Send for circulars Addre:
SAMUEL BO\ISER Dover,N. H.

DECALCOMANIE,
or TRANSFER PICTURLS, with book of
24 pp., giving full instructions in this new
and beautiful art, sent post-paid for 10 cts,
100 ass’ta pictures, 50 cts, They are Heads, Landscapes, Ammals
Birds, Insects, Flowers, Autumn Leaves, Comic Figures, .tc
They can be easily transferred to any article ro as to imitate the
most beautiful painting. Also, 5 beautiful GEM CHROMOS
for 10 cts. ; 50 for 50 cts. Agents wanted.
Address J. L, PATTEN & CO0., 162 William Street, New York.

PATENT

Planing & Matching

and Molding Machines, Gray and Wood's Planers, Seil- = 3 il
olllngwgaw bm gnd otherwood-worklngmachinery. DISINTEGRATOR Baltimore, Md.

INE CO., ;91 Liberty 8t.,
8end for Circulars, ete. Sudbuiv St., Boston.

TILLIAM HENRY KING—ALBUMEN MANUFAC-
TURER, 78 & 80 St. Andrew Street, Liverpool,Eng.

PLANING AND MATCHING

THE BASTET

NAGNETIG ENGINE,

FOR RUNNING SEWING MACHINES, PUMPS, DEN-
TISTS’ AND LERS’ LATHES, PRINTING
PRESSES, BLOWING PAHLOR AND CHURCH ORGANS,
OR WORKING ANY MACHINERY THAT CAN BE MOVED
BY HAND OR FOOT.

SllIlDlB ]]nrahle and Economical,

CL.
ngine (for Sewing M!v chines) $40.00.

V

1E
No 1 Engine $40 to $100
No. 2 Exgine $200 to $250
No. 3 Engine $400 to $500.

BENTEL MARGEDANT & CO.

HAMILTON, OHIO.

& State Agents wanted.
L. BASTET,

Soud Tor Coatalogue ond Price List .

607 Broadway, N. Y.

© 1875 SCIENTIFIC AMERICAN, INC.

=™ Send tl\(T)r circulars.
Boult’s Patent

Reverse Motion
Paneling, Variety
Moulding and
Dovetalling
Machine,
cuts Panels or
any design
sryle of mould m
the solid wood
with neame%s
B
a first class
Shaper,Edge
and Scroll
Moulder,
Does general
Dovetalling with
thick or thin
stuffs.  Simple,

and dispatch.

§F" Send for Pamphlet and
Sample of work.

Improved Solid Steel Cutters for
all kinds of Variety Moulders
ma(z'e to order, and warranted

l])gv he
« C. MACHINERY CO.,
Battle Creek, Mich

DVERTISERS WIty DESIRE TO REACH COUN
try readers in the West, can do so In the best and
cheapesc menner by using one or more seccions of Kel-

logg’s Greah Newsnsper Lists, %
N. KELLOGG. 79 Jackson St , Chicago, I11.

8,000in Use !
Blake’s
STEAM PUMPS

i for every possibleduty. Send
3 for Illustrated Catalogue.
—a GEO. F. BLAKE M’F’G CO.
86 & 88 Liberty Street,
New York,
50 and 52 South Cana
St., Chicago. Ill.

IMPROVED MACHINERY for STAVE
Headin, Smugle and Handles, Cabinet Maker's Machin-
ery. Ba’ ley Gauge Lathe, Durkee’s Automatic Saw Mill
(Im; roved> Key Seat Cutting, Pulley Boring,and Mﬂlmg
Machines Radial Drills, Steam Engines, and Balley’s Ve-
neering Ma.ehines Cable and Sheaves for transmitting
Power eic tc. T. R.BAILEY & VAliy, Lockport,N.Y.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

NGERS, PULLEYS, COUPLINGE, BELTING, & .
Bend tor Iilustrated batalogue and Price List.

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

EAGLE FOOT LATHES,

With 8croll and Circular Saw Attach-
ments, Slide Rest, Tools, &c. ; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest deslgns. superior finish Low
Prices. Our new Catalogue describes
heseand every tool necessary for the Am-
ateur or Artlza,n Send for 1t.
. L. CHASE & CO..
9% & 97 Liberty St., New York.

Planing & Matching,

Monlding Re- sawlng and Tenoning Machines, &cr¢l-

Cor. Causeway and Friend
Sts., Boston. Mass.

&c.

Wood-Worki 1‘E“‘Mmﬂn nery.
JOHN B. SOLENCE 8 NS ¢ Matteawan
8end for Catalogue. 118 Liberty bz.. NY. city .

Shaping Machines

Have novel device for, changing

length of stroke while in motion,

also, automatic down feed, an

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

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

Shafting, Pulleys, &c.

SAFETY HOISTING

Machinery.

OTIS, BROS. & CO

No. 348 BROADWAY, NEW YORK.

VINEGAR HOW MADE IN 10

HOURS, from Cider,
Wine, or Molasses, WITHOUT USING DRUGS. Ad=
dress'F. L. SAGE, Vinegar Maker, Springfield, Mass.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public.

Prgee, 4 Ho‘rse Power
. .

Price of Stationary Engines:
4 Horse Power
g o e

Send for Illustrated
and Price List.

H. B. BIGELOW & CO.,
New Haven, Conn.

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO..246 Canal St., New York. Makers of the cele-
braten Tom Thumn 'and Miniature Telegraph TInstrue
wnente,
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Scientific

American,

Advertisemencs,

Back Page = = = = = $1,00 a iine.
Inside Page = = = = = 75[cents a line.

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

Engine, Spindle, & Cylinder Qil. E. H. KELLOGG,
17l(llgdar &t. .gI .%7 .,m’anufa{mres the best. Established '58.

HOMAS'S FLUID TANNATE OF SODA—
Never falls to remove Scale from any Steam Boiler,
using any kind of water. Itis in Barrels5001b., } Bbls.

2501b., i Bbls. 1251b. Price only 10c. per1b. Address
N. SPENCER THOMAS, Elmira, N. Y.

X'~ Polisher, Can Opener,
nl eS arpener. Agentswanted.
Centennial Novelty 651 N, 7th St. Phila. Pa.

PORTLAND CEMENT

For Walks, Cisterns, Foundations. Stables, Cellars,
Brkiges, Reservoirs, Breweries, etc.

Remit 6 cents postage for Practical Treatise on Cements.

S. L. MERCHANT & Co., 76 South St., New York.

PAINTER’S MANUAL

0

House and sign painting, graining, varnishing, polish-
ing, kalsomining, papering, lettering, staining, gilding,
&c., 50 cts. Book o Alpha’bets, 50c. Scrolls and Orna-
meunts, $1. Lightning Calculator, 25¢c. Watchmaker and
Jeweler, 50c. Soapmaker, 25¢. Taxidermist, 50c. Hun-
ter and Trapper’s Guide, 20c. Dog Training, 25¢c. Of
booksellers, or by mall. JESSE HANEY Co., 119
Nassau St., New York.

OLUBLE GLASS—AIl strengths and clear as
water, from 44° to 60° B., 1'715 spec. grav, Forsale
by L. FEUCHTWANGER & 'CO., 180 Fulton St., N. Y.

POOLE & HUNT.
SEND FOR!CIRCULARS. > 'BALTIMORE. MD.

HAIR-FELT----HAIR-FELT.

FOR COVERING

BOILERS & PIPES.
§¥ Discount to the Trade.

o)
AMERICAN HAIR-FELT MILLS,
816 Front Street, New York

TRADB
MARK

The Standard—Best Stock—Finest Finish,

MANUFAOTURED ONLY BY

D. ARTHUR BROWN & CO,, Fisherville, N.H.

W. C. DUYCKINCK,

1MPORTER, MANUFAOTURER, AND DEALER IN

Railway, Machinists’and En-

ineers’ Supplies
5ogAND 52 JOHNP Ernm’n'r,
Pﬁ. 0:_§ox 4101, NEW YORK.

O DYERS AND MANUFACTURERS.

Thomas’s Fluid Tannic Acid, or Black Color Base,
for Coloring Hats, Carpets, and all Felt Gooos, and Tex
tile Fabrics, and for making Ink. Price 6c. perlb. Ad-
N. SPENCER THOMAS, Elmira, N. Y.

dress

G

ST %

Address JOHN A. ftOEBLING S SONS, Manufactur-
ers, Trenton, N. J. or 117 Liberty 8t., New York.
‘Wheels and Rope for conveying power long distances.
8end for Circular.

CARPENTER’S MANUAL.

A practical guide to use of all tools andall operations
of the trade; also drawing for carpenters, torms of con-
tracts, specifications, plans, &c., with plain instructions
for beginners.and full Elossary of terms used in the trade.
Illustrated, 50 cts.. of bookseilers, or by mail. .

JESSE HANEY & CO., 119 Nassau St., N. ¥

BmeryWhesls (

ST P\UUSBUB Nz

PURE EMERY,
guaranteed equal to any in the market at prices lower
han any otherfirst class emery.

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Dantels’
and Woodworth Planing Machines Matching, 8ash ang
Molding, Tenoning, Mortising, Boring, Shaping, Vertica!
and Circular Re-sawing Machines, Saw Mllls. Saw Arbors,
Scroll Saws, Railway, Cut-off, and Rip-saw Machinee
8poke and Wood Turn! ng Lathes, and various other kinds
of Wood-working Machinery. Catalogues and price liste
sent on application. Manufactory, Worcester, Mass,
Warahouse. 107 Libertv Street. New York.

John Cooper Engine M’fg Co.

MOUNT VERNON, OHIO,
MANUFAOTURERS OF FIRST CLASS STATIONARY E
GINES, 8 to 400 H, P., PORTABLE ENGINES. CIRCU-
LAR SAW MILLS, STEAM BOILERS, ROTARY
BOILERS, MILL AND FACTORY MACHINERY, &c.,
BuiLp GRIST MILLS, guaranteeing 80 BARRELS FLOUR
311*11 NE TuN BEST CoAL, or 30 Barrels Flour with

ne Cord Best Wood 3 also, Engines to run on 81bs.
coal per hour per indicated horse power. ’
WB Send for circulars.

Bradley’s Cushioned Hammer

has larger capacity, 18
more durable, takes u]
less room. does more an
better work with less ex-
pense for power and re-
pairsthan any other Ham-
mer in use.
Guaranteed as recom-
mended. Address
BRADLEY
Manufacturing
Company,
SYBAOUSE, N, Y.

PURE EMER Y!

Emery, as a rule, is bought of Dealers who have no practical knowledge of the goods they sell. The various
Companies who sell Emery of their own make in the American market all profess to have special arrangements

for a supply of Emery Rock or Ore
by declaring_them equal to those of
lence. THE T

any mine, nor te manufacture any Emery; but they do

nearly every one claiming to control that supply, and praising their own goods
one well known Compan
ANITE COMPANY OF STROUDSBURG, MONROE COUNTY, PA., do not profess to control

which has made 1t8 name the synonym for excel-

rofess t0 UNDERSTAND, PRACTICALLY, ALL POINTS CON-

NECTED WITH EMERY, belng well iInformed as to the quality of the crude ore, the various peculiarities of different

makers, and as to all the applications of Grain and
this country, and having to exercise constant vi
brand of Solld Emery

lour
lance in order to keep up the standard of their own well known
heels, they are always obliged to KNOW what GOOD
They offer to the public the benefit of this knowledge. and are able to su}ggl{ Emerﬁ which they KNO
class (regardless of all questions as to established reputation), AT PRIC OWER THAN AN

Emery, Being among the largest users of Emery in
it on hand.

to be first
Y OTHER FIRST

EMERY is, and to kee;

CL:?SBS eab(i:ERY HAS BEEN OFFERED FOR. Sold under THE TANITE CO.’S labels, in kegs of about

250 1b

OGARDUS’ PATENT UNIVERSAL ECCEN-
'RIC MILLS—For grinding Bones, Ores. Sand, Old
rucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn,
Corn and Cob, Tobacco,Snuff, S’ugar, Salts, Roots, Spices
Coftee, Cocoanut, Flaxseed, Asbestos, Mica, etc., and
whatever cannot be ground by other mills. Also for Paints,
Printers’ Inks, Paste Blacking,etc. JOHN W.THOMSON,
successor to JAMES BOGARDUS, corner of White and
Elm Sts., New York.

DITCHING and EXCAVATION.

RANDOLPH'S PITCHERAND EXCAVATOR: Simple,
strong, and adapted to all soils reasonably free from
stumps or large stones. Will do the labor of 100 men.
steadily. at the cost of ten. Machines of all sizes, cut-
ting from three inches wide, three feet deep, to 36 inches
wide, four feet deep. Extra sizes made to order. Circu-
lars, &c., sent on a}})}glication to

RANDOLPH BRO’S, 111 Broadway, New York.

[OcTOBER 16, 1875.

T. V. Carpenter. Address

o
Box 713, New York city.

Mum & Cos Patent Oficss.
Established 1846.

The Oldest Agency for Soliciting Patents
in the United States.

TWEN1Y-E1GHT YEARS EXFPERIENCA.

Advertising Agent.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in

he world.
They employ 88 their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
draft that can be found, many of whom have been se=

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W, B. Franxroy, V. P't. ). M. ALz, Pred't
J. B, Pxrcs, See.

HABTFORD, OONN,

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judges nag:  We consider this method of
fastening DOOR KNOBS a great improvement over any-
thing yet invented for the purpose, as 1t obviates the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.”” Send for Circuiar.
PARKER & WHIPPLE COMPANY,
‘West Meriden, Conn., or 97 Chambers St., N. Y.

DAMPER

REGULATORS GAGE ngglgs.

W{URRILL & KEIZER. 44 Holliday St.. Balt.

‘| was decided in my mvori June 10, 1874,

THE BEST INJECTOR

For Locomotive and Stationary Bollers.
FRIEDMANN’S PATENT.
Over 135,000 Now in Use Here and in Europe

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

NATHAN & D%%YFI{E, A
& Send for Catalogue. L AD

B OGERS’ TANNATE OF SODA BOILER
SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
ta:{lggon, Ind. B Send for book on Boiler Incrus-

8ole Manufacturers
New Yorik,

cted from the ranks of the Patent Office.

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

MUNN & CO., in o tion with the p of the
SOIENTIFIO AMERICAN, continue to examine inventions

onfer with inventors, prepare drawings, specifications, and
ssignments,attend to flling applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch cffice,corner F and Tth Streets, Wash-
ngton. They also prepare and flle caveats, procure design

Portland Cement,

From the best London Manufacturers. For sale b
JAMES BRAND, 55 Cliff 8t,, N,{
A Practical Treatise on Cement furnished for 2 cents.

MPORTANT FOR ALL CORPORATIONS AND

. MANF'G CONCERNS.—Buerk’s Watchman’s

m:)lt'l'lloen {))te:gcttog. capable gf alccurattelyhcontrolling the

atchman or patrolma

tlon]% of his beat. Send fo'} Bcircula:-l. it
« E. . 0. Box 979, Boston o

. B.—Thesuit :zgainst Tmhaeuser & Co., of Név%uog?(,

Proceedings

have been commenced agalnst Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especially the
cloc,k with a serfes of springs in the cover, and marked
Pat’d Oct. 20, *i4. Persons usin% these, or any other
clocks infringing on my Patent, will be dealt with accer

ding to law.

R00TS FORCE BLAST BLOWER,

'FIRST PREMIUM AWARDED
AT PARIS &VIENNA.

THOUSANDS IN USE BOTH

INTHIS COUNTRY & EUROPE.

|

SPEED ONLY 1000250 REV. e MIN
SAVES HALF::POWER cco ev FAN

PH&FMROOTS MFRS.CONNERSVILLE IND.

[S.STOWNSEND 3LLIBERTY ST.N.Y.GEN:AGT.

Machinists’ Tools.
EXTRA HEAV Y AND IMPROVED PATTERNS,
LUCIUS W, POND, MANUFACTURER,
Worcester, Mass.

WAREROOMS 98 LIBERTY 81., N. Y.
§¥" Lathes, Planers, 1lis, g -
By ,Boring Mills, Drilis,and Gear Cus.

Mill I‘urx;i‘;syl:i::gWorks

are the largest in the United States. They m
flflgllggon%; ateortgvbge lidmséufslllnut Ma(&hlaes, cksgr:,%lilﬁll'
T eels. eys an earing, speciall
adapted to flour mills. 'Send for catalogae. &’ "Pec ALY
+ J.T.NOYE & S(ﬁ&?mmalo. N.Y.

Priced and BEST.

celsj o

fX lop Do Your Own Printing
_4 or tabl. . $ 3 Press_for cards, labals, envelopes, ete,

= Larger sizes f or 1arger work.

BusinessMen dotheir printing and
advertising, save money and 1ncrease
trade. Amateur Printing,delight
fulpastime for spare hours. BOYS
have great fun and make money fast
at printing. Send two stamps for full

€ presses type etc to the Mfrs

SKEY & 00., Meriden, Oonn.

Printin
P]-essegs catalo

Mnchlnels-y 01 lmproved stiles for mamv
ES

SHINGLES HEADING,AND STA

Sole makers of the well known Iu’PnovnDL W’8 PATENT
SHINGLE AND HEADING SAWING MACHINE, For circulars
address TREVOR & CO., Lockport, N. Y

IIIIIHIT?J WROUGHT

B

IRON
BEAMS & GIRDERS

THE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is callea
to our improved Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and flanges, which have proved 8o objectionable in the old
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph addrese
Carnegie Brothers & Co.. Uunion Iron Mills. Pittsburgh.Ps

BLAKE'S PATENT
Stoneand Ore Breaker

W Crushes all hard and brittle substances to

any required size, Algo, any kind of

STONE for ROADS and for CONCRETE, &C
Address BLAKE CRUSHER CO.,

New Haven. Conn,
PA'TENT

OLD ROLLED

SHATYTING.

The fact that this bnamnf nas 75 per cent greater

strength, & finer finish, and Is truer to gage, than an

other in use, renders it undoubtedly the most economical.

We are also the sole manufacturers of the CELEBRATED

CoLLIN®’ PAT. COUPLING, and furnish Pulleys, Hangers

etc., of the most approved styles. Price list mailed on
to AUGHL.

application ES & L. o
Tx% Btreet, 3nd and 8rd Avenues, Pittsburgh, Pa.
190 8. Canal st., Chlcalgo, 111,
& Btocks.of this Shntcln% n store ana ror sale by
FULLER, DANA, & FITZ, Boston, Mass,
GEO. PLACE & Cbil 121 Chambers street, N. Y.
PIERCE & WHALING Milwaukee,

Niagara
SteamPumpWorks

ESTABLISHED 1862.

CHARLES B. HARDICK,
pNo. 23 Adams Street,
BROOKLYN, N. Y,

ON PLANERS,

ENGINE LATHES, DRILLS,.&c. 8end for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven. Conn.

GAS FITTERS, PLUMBERS, ENGI-
NEERS. Machinists, Apprentices, and Gas
R Consumers should all read Gas Fitter’s and
- Plumber’s Guide, 50 and 715 cents per copy.
For sale only by theauthor and &ubllsher, .
J.D. GALLOWAY, 845 North 10th St., Philadelphia,Pa.

ANTED—Foreman for Blacksmith Shop, A

competent man can obtain steady employment b,
addressing the undersigned. None need a,pflfv but sucﬁ
as have had experience, and can furnish satisfactory re-
ferences as to character and ability. WARDER, MITCH-
ELL & CO.. Manufacturers of Champion Reapers and
Mowers, Springfield, Ohio.

Todd & Rafterty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine. Lowe 8
Patent Tubular and Flue Boilers; Plain 8lide Valve Sta-
tlonary, Holsting, and Portable h‘ngmen. Bollers of all

kinds, Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bagging, Rope, Flax,and Hem Machinery;
aven Manufacturing Co.’s Machin-

%tgents for the New
’s Tools; for Judson’s Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks,
WAREROOMS, 10 BARCLAY .y YORK,
WORKS PATERSON. NEW JERSEY

THE NATIONAL

Steel Tube Ganer.

Adopted and in use by U. S. Navy. Forsale l})ay dealers,
Send for Circular, THE CHALMERS SPENCE CO.
foot E. 9tk Street. N. Y., Agents for the U. 8.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR SPACE IMPROVEMENT.

Baves ten to twenty per cent. CHALMERS SPENCE CO.,
foot E. 9th Street N.Y.: 1202 N. 2nd 8t., St. Louis, Mo.

© 1875 SCIENTIFIC AMERICAN, INC.

P , trad ks, and r attend to rejected cases
(prepared by the inventor or otherattorneys), procure copy-
rights, attend to interferences give written opinions on
matters of infringement, furniah copies of patents: in fact
attend to every branch of patent busi poth in this and
n foreign countries.

Patents obtained in Canads, England, France, Belginm
Germany, Russia, Prussia, Spain, Portugal, the British
%olonies, and all other ocountries where patents are
granted.

Copies of Patents.

Persons desiringany patent issued from 1836 to Novem
ber 26, 1867, can be supplied with official copies at a rea-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications,

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

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

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

A special nouce {8 msade in the BOIENTIFIO AMERIOAN Of
all inventions patented through this Agency, with the
name and residence of the patentee. Patents are often
8old, in part or whole, to persons attracted te the invention
by such notice.

A pamphlet of 110 pages, containing the laws and full di-
rections for obtaining United States patents, also 8 ciroular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO..
Publishers SCIENTIFIC AMERICAN
37 Park Row, N, Y.

Beancr Ormor—Corner F and 7th Streets
Washingtop, D. O

OF THB

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

THIRTIETH YEAR.

VOLUME XXXIIIL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1876, a new volume commenced. It will continue
to be the aim of the publishers to render the cone
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

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

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

TERDMS.

One copy, one year (postage included).......$3,20
One copy, six months (postage included).... 1,60
One copy, three months (postageinciuded).. 1,00
One copy of Scientific American for one

year, and one copy of engraving, ¢ Men

of Progress”..... o0 5
One copy of Scientific American for one

year, and one copy of ¢ Science Record”

. - 6,20
Remit by postal order, draft, or express.
Address all letters and make all Post Office or-
ders and drafts payable to

MUNN & CO.

87 PARK ROW, NEW YORK,

ENGINES & BOILERS,new &2dh’d, perfect condition.
Very cheap. Adaress BINGHAM & RICH,Oil City.Pa.

HE ¢Scientific American” is printed with

CHAS. ENEU JOHNSON & CO.’S INK. Tenthand
ombard Sts. Philadelphia and 59 @old 8t., New York





