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IMPROVED DIAMOND STONE SAW,

It is only nocessary to recall the fact, that of all the trades,
that of the stone cuttor was practically the most lacking in
Inbor-saving inventions, to appreciate the vast progress ac
complished therein by the utilization of the diamond as n
cutting tool, Days of slow grinding by the sand saw are giv
ing place literally to minutes of swift penetration by the
dinmond blade,
earbon to industrial uses have slready appeared in these
columns, and it is presumed that the reader is tolorably famil-
inr with the effect of the dinmond tool npon materials far more
refractory than the metals. In proceeding to examine, there-
fore, another machine based upon a similar utilization, the
questions of adaptation of the dinmond to its work, so as to
securo the best results, and that of the construction of appa-
tus to conduce to such an end, are the matters which present
themselves most prominently to our investigation. So far
a8 cortain points of construction are concerned, to which re-
ference will be made as we proceed, the invention we are
about to describe is new; with regard to its essential foatures,
howaever, the test of experience has been applied, and success-
ful operation over some two years has well demonstrated
their efficiency. The machine is a single blade stone saw.
Its uses are to divide blocks into slabs, bed ashlar, edge cop-
ing, sills, and the like, square up blocks, and all but finish
moldings, accomplishing all this with a remarkable rapidity
of execution. Its essential feature is that the dinmonds are
made to act upon the stone in such a manner as to receive
pressure or blow in one direction only. Without this pro-
vision, it is found by experience that no amount of inge-
nuity or care in the setting of the diamonds can prevent
their being displaced from the sockets by the alternate
reverse action of the blade,

It is first necessary to glance at the mode of securing the
carbons in the teoth, as the square bits of steel which are
inserted in recesses in the blade, and there held by soft rivets,

Numerous ingenious applications of the
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may be termed. At proper points nlong the lower edge of
the teeth, indentations are made to receive the diamonds ;
these, inserted, are firmly bound in place with wire, and
while thus temporarily secured are brazed-in in the usual
way, the wire being afterwards removed. This operation,
we are assured, fastens the borts or carbons in with certainty,
so0 that no trouble is experienced through their working loose
and falling out, so long as tho saw is caused to cut, as above
noted, in but one direction.

In the machine represented in the annexed engraving,
there is a timber frame formed of eight posts, planted in a
concrete foundation and strengthened with the necessary
horizontal and transverse bracing. The sash frame is carried
by horizontal slides between the posts, and supported on
tho nuts of eight screws, all of which screws are connected
together by gearing to which motion is given by a separate
pulley and belt. The effect of turning the screws in one
direction is to lower the horizontal slides, and so feed the saw
down to its work, the reverse action of course producing the
opposite result. The gearing may all be moved, by hand or
by belt, when it is desired to adjust the blade vertically ; but
when the mechanism is feeding, its operation is automatic
through suitable arrangements whereby it is moved with the
proper degree of rapidity. The horizontal slides above referred
to are provided for the sash frame to travel npon; the blade,
being mounted in the latter and tightly held by buckles, re-
ceives its reciprocating motion from the pitman connecting
the crank with the sash.

We have stated that the blade cuts in one direction only.
This important point is gained through depressing the saw
when it begins its forward motion and then raising it on the
return stroke. The mechanism for this purpose is extremely
simple, and consists of an eccentric on the crank pin of the
pitman, which, through a connecting rod extending along the
latter, nctuates certain levers and cams, the effect of which is
to push the saw down against its own natural spring at the
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beginning of the stroke, and #o to hold it at a given point of
depression until the end. The resilience of the metal, of
course, when the pressure is removed, carries the blade back
to its normal position, and so lifts it clear of the bottom of
the kerf, during the return stroke.

The above, though general as regards detail, is sufficient
for the comprehension of the device, to the performances of
which attention may next be directed. From those using the
machines, we gather the following statement of its average
downward feed per hour in various kinds of stone, the figures
presented having, in many instances, been borne out by trials
under our own examination ;. Connecticut brown stone, from 2
to 3 feet; Dorchester, N. B.,
inches ; Amherst, O., 8 feet 6inches to 4 feet 6 inches ; Lockport
limestone, 14 to 18 inches; Marblehead, O., limestone, 2 to 3
feet ; Canaan, Conn,, Westchester,N. Y., or Lee, Mass. marbles,
12 to 16 inches, In the harder kinds of slate, with quartz
veins, the saw cuts from 2 feet 6 inches to 4 feet per hour,
and so on in proportion to the hardness and impenetrability
of the rock. Red Scotch granite we have seen cut at the
rate of 3 inches per hour. The kerf made is from % to %
of an inch, leaving a perfectly smooth surface. Slabs to
almost any desired degree of thinness may be sawn. The work
generally, it is claimed, is nccomplished at a speed from ten
to thirty times faster than the best apparatus hitherto em.
ployed. It is also nsserted, by those using the saws, that the
cost for the diamonds and setting is less than for the sand and
iron required to do the same quantity of work by the old
method. The machine is coming Jargely into use in this
city and vicinity, and meeting, wherever employed, with the
highest commendation.

Messrs. H. and J. 8. Young were awarded, for it, the high-
est premium of the American Institute two years ago, and its
progress and history since certainly show the propriety of
that acknowledgment. Mr, Hugh Young, 546 East 117th
street, New York, is the proprietor and manufacturer.

stone, 2 feet 6 inches to 3 feet 6
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by Steinheil on the railroad from Munich to Nanhofen; the
line was 2 miles long, and the earth battery was completely
successful in performing not only the service required on
the road itself, but also in serving for the sending of des-
patches for the public. The metal plate in Munich was of
copper, of 120 square feet, while in Nanhofen a zine plate of
the same size was buried ; both plates were sunk so deep as
to rénch the level of the subterranean well water of the lo-
eality, and connected with isolated wires to the air line. The
current thus established was used to effect the deviation of
a magnetized needle in a galvanometer, which Steinheil nsed
as the basis of his system of signals, a system requiring only
a very feeble electromotive force, a foree entirely insuflicient
1o move the electromagnets of the Morse system, or the hand
of a dial telegraph.

The construction of such earth batteries, easy and simple
| as it appears to be, has never become & settled practice, for
reason of the laborious digging required, it being much
easier to plunge plates in cups and renew them after o while
than to dig up the oxidized zine plates in order to replace
them by new ones,  However, when a river or brook is at
hand, the practice can be recommended ; as in that case o
zine plate has only to be sunk at a convenient and safe spot.
Then at any time, if the current becomes weak, the plate
may be casily replaced by a fresh one: while in place of the
copper, a quantity of coke may be buried in the moist earth.
The great objection to this form of battery is, however, the
unavoidable total lnck of intensity : us the latter quality de-
pends on the number of cups, and the earth or water acts as
but one single cup, and thug the burial of several plates is
equivalent only to the immersion of them in a single cup. If
the plates are connected for quantity, that is, all the zines to-
gether and all the coppers or cokes together, the series will
actlike o single pair of which the surface is equal to the sum
of the individual plates, nud thus ag one pair of large sur-
face; if, however, the plates are connected for intensity,
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ELECTRIC EARTH BATTERIES.

In the year 1838, Steinheil made, on the railroad from
Niirnberg to Fiirther, an experiment in using the rails ns
conductors for telegraph despatchies; but he found that the
current passed through the earth from one rail to the other,
and then he conceived the idea of using the earth for the re-
turn carrent, thus saving half the wire. He found that it
not only worked perfectly, but better than a wire for the re.
tarn current, as the earth and one wire gave only half the
resistance given by two wires, which were used before this
great discovery, which was of the utmost practical import-
anee to the progress of the telegraphic art. The manner in
which this method of using the earth for the return current
is applied is to bury, at each of the two terminal stations of
theline, & copper plato In the moist earth. and connect it by
means of & wire to the tolegeaph apparatus or battery, Gauss,
in repeating this experiment, conceived the iden of leaving
the battery out sltogether, and burying at one station o
Inrge capper plate and at the other a large zine plate; and
he found that s powerful eleotric current then passed through
the wire, This arrangement s evidently nothing but a single
voltale pair, constructed on & large scale, as the layer of
moist earth of & few wmiles in thickness between the motallic
plates replaced the layer of acidulated cloth, paper, or liguid
in the eell,

Bain spplied this armngement to his telograpl, so as to
obtain s current of long durstion and constant quality, He
buried a series of zine and copper plates, opposite to one an-
othier in the moist earth, and connected them by insulated
wire; and so oblalned a current of sufficient strength to work
histalograph. According to the same prineiple, & varioty of
voltale batteries or generators of electricity huve beon con-
structed, by means of which Bain, as well as Robort Weare,
kept hix slectric clocks In constant and very regular motion.
Buch an earth battery remains in similar activity until in the
rd time one of the metals has become entirely oxid.

which oxidation, according to experience, takes place
ouly very slowly when large plates are buried deop l: the
moist ground.

that is, every alternate zine to the next copper, only the two
plates at the extremes of the series will be of use, because
the several intermediate pairs discharge mutually all the
electricity generated into the moist earth, through their me-
tallic connections: which shows the fallacy of the advan-
tage claimed for some carth batteries lately constructed and
even patented.

Of all the batteries thus far constructed, the most constant
appears to be that of Leclanché; it is to a certain extent an
imitation of an earth battery. It congists of a large piece of
coke surrounded by conrsely pulverized manganese and coke,
all contained in o porous cell and surrounded by amalgamnted
zine plunged in a solution of sal nmmoniac. This battery
has, during the last ten yonrs, been more and more used in
France; and according to the testimonies of the telegraph
operators there, it far surpasses all others, for relinbility and
constancy.

TOERPEDOES FOR HARBOR DEFENSE.
Approaching New York from the sea or the Sound, one
can scarcely fail to observe, printed in very large letters on

@ | the faces of the forts which command the passage, the warn-

ing words: ‘“ TORPEDOES : DON'T ANCHOR.”
We have heard the significance of the warning, frequently

% | discussed by fellow passengers this summer, with a growing
% | conviction that few implements of modern warfare are so

little understood by peaceable people as the torpedo. *“ There's
a lot of them stored in the fort, I suppose ” (said one passen-
ger to another the other day, in response to the question,
“why not anchor¥"), *“ and of course it weuldn't be safe for
8 vessel to lie alongside.”

That torpedoes are submarine engines, designed to blow up
invading vessels, is morvtommonly understood ; but how they
are made and placed, how exploded, and why vessels shonld
not anchor in their vicinity, fewer seem to know.

It is natural that this shonld be the ease. As an efficient
weapon of defense, the torpedo is comparatively a new
affair; indeed, it may almost be sald that it is altogether an
experimental affair; and though it is confidently predicted
that, when the next great struggle between maritime nations
comes off, it will be found that a revolution has been wrought
by the torpedo in methods of conducting naval warfare, only
the few who are actively engaged in developing this future
decider of battles know very much about its character or -
pacity. This, too, s natural,  The torpedo, like a mine or a
masked battery, is valuablo in proportion to the enemy's
lgnorance ; and it would be simply foolishness on the part of
nny government to develop a torpedo system at great expense,
thon nullify their work and its ndvantages by spreading too
minute & knowledge of it, Still, n general ides of torpedo
operations ean be gained from facts which are common pro-
perty, without reforence to any particular system of harbor
dofense ; and n general idea Is quite as much as the most of
us care for in cases of this sort.

Distributed in a narrow passago, torpedoes are intended to
arrest the progress of un enemy’s vessels, either by compel.
ling them to panse through fear of unseen danger—thus
keeping them longer under fire of powerful land defonses—
or by destroying them by direct oxplosion should they ven.
ture within the torpedo.dofended aren, In construction, the
torpedo consists of » strong metallic case filled with gun.
powder or other explosive substance, and fitted with an appa-
ratus by which it may bo fired, either mechanically by the
shock of a colliding vossel or by the sction of some one on
shore. The fimt, or automatie exploder, is the simplest in
construction and action, but has the great disadvantage that
it cannot distinguish friend from foe, A passage defended
by self acting mechanical torpedoos is therefore closed to all

The most extensive application of such batteries was made

vessels, and their aso must necossarily bo confined to special
positions und occasions, 1t In perhisps noodless to observe

that such o system of defense would not answer in channels
thronged with peaceful shipping, like those which lead into
our harbor. In cases of this sort, the thing needed is obvi.
ously something that will lie safely on the bottom or securely
moored bolow the reach of passing vessely, completely under
control by some one on land, and with no risk of untimely
explosion,

The oarliest torpedoes to be operated from the shore wore
arranged to bo fired by a friction tube attached to a cord com.
municating with the land : a plan partially successful where
the channel was narrow and the period of the firing line's ox-
posure comparatively brief, but quite unsuited for permanent
defenses and long ranges. During the Crimean war, the
Russians first employed olectricity a8 a means of exploding
torpedoes, and the same method was adopted in some in.
stances in the South during our *‘late unpleasantness.”
Since then the electrical system, both automatic and voli.
tional, has been developed by numerous experiments in vari-
ous countrivs, a very interesting series of them being just
now in progress at Portsmonth, England, in connection with
an experimental irenclad called the Oberon, the design being
not merely to asecertain the destructive effect of torpedo ex-
plogions, but various other important questions touching the
working of torpedoes nreanged on what is known as the net-
work system, By this plan any number of torpedoes may be
placed in electrieal communieation with a firing station on
land, so that the condition of euch and all can be determined
at o glance and any one of them exploded at will, without
affecting the others. The connecting cable contains strands
of copper wire insulated by gutta percha and covered by a
protecting envelope of hemp and coiled iron wire. The cop-
per wires lead from a galvanic battery on shore to the signal-
ling and firing arrangements within the torpedoes, the one
indicating to the operator the presence of a vessel within the
destructive aren of a torpedo, the other enabling him to ex-
plode the sunken mine by touching a key. In other cases
the firing circuit is so arranged that it can be closed mechani-
cally by the action of the signalling apparatus, thus making
the torpedo automatic. The firing is effected by an electriec
fuse, commonly that known as the platinum wire fuse, in
which & strand of platinum wire is made red hot by the elec-
tric current on the completion of the circuit. It is evident,
as a writer in the London Z7%¥mes observes, in justification of
the expensive experiments going on at Portsmouth, that &
complete system of torpedo defense, embracing more compli-
cated details, cannot be brought to perfection without exten.
sive and exhaustive trinls.  “ There are a multitude of prab.
lems connected with the subject which can only be solved by
experiment, The action of the circuit closers may or may
not he influenced by the rate of the tide in particular posi.
tions; the presence of sharp rocks may render electrical tor.
pedoes impossible; the laying and raising of the cables and
other parts require constant practice under various conditions
to insure efficiency ; lastly, it is absolutely necessary to know
the range or distance at which a given torpedo ceases to be
effective when exploded. This latter question is the more
important, because upon its solution may depend, in a great
measure, the quantity of the explosive agent to be used, and
the relative positions of a group of torpedoes. The disrup-
tion of a number of other submarine mines by the explosion
of & torpedo in their vicinity would seriously affect the de.
fensive arrangements, and would probably Jead to & complete
gap in the line. It is therefore advisable that the amount of
the explosive agent in a torpedo should be regulated so as to
insure the maximum destructive effect upon a hostile vessel
with the minimum disruptive offect upon the adjacent torpe.
does.”

The experiments carried onton the Oberon are said toshow
that comparatively large charges cannot be exploded without
compromising other mines within the effective area. It re.
mains to be decided which is best: to use large torpedoes far
apart, snd thus diminish the area of danger to hostile ships,
or to use o smaller charge and moor the torpedo so that its
explosion will oceur in contact with or as near as possible to
the vessel to be destroyed.

It is scarcely necessary to recur to the warning: ““ Don't
Anchor.”  What the arrsngement of torpedoes may be in the
forbidden areas, it is not needful to know ; & dragging anchor
would be likely to distarb the nice arrangement of electric
communication, and might possibly prove disastrous to pri.
vate ay woll as government property.

.
SOMETHING ABOUT BALLOONS.

A roference to our files will show that we have endenvored
to keep our readers fully informed in regard to the progress
of aerinl motors ; foralthough the final suceess of the problem
is far from being assured, the earnest labors of sclentists
augur well for the future. We have received so many In-
quiries, of Iate, in regand to the elemontary prineiples to bo
observed in designing balloons, that it seems sdvisable to
devote some little space to their consideration. Informstion
of the kind sought for, ximple as it may seem. oan scarcely
be found in any of the published literature of the subject ;
and the general solution of the question given in this article
appears now for the fisst time in print, so fur as our know!
odge oxtonds,

The general formula for the proportions of & balloon is
somewhat Intricate, and we have endeavored to simplify it so
that it can be applied by any one who understands urith:
metical operations.

The firt point to be considered is what makes a balloon
rise. We receive numerous questions such as the following :
** What Ix the lifting foree of a cubic foot of hydrogen, in
poundst” from which we infer that a fow words on this
subject may not e out of place, The h’-m. or any

other gus, however light it may be, has no lifting foree
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On thie contrary, If it possesses the least weight, this welght

is a force which would cause it to fall, unless it were buoyed
up by something else, 1If it Is sufficiently light, however,

its tondency to descend Is counteracted by the buoyant force
of the air, and it sscends, Placed in a vacuam, it would
Ammediately fall,  Some illustrations may be introduced. to
rendor this point plain, Suppose that  cubie foot of some
substance, weighing in tho air 400 pounds, is wholly im-
mersed in water, which weighs 62 pounds per cubic foot.
By tho Immersion, « oubie footof water is displaced to make
way for the substunce, and, by its effort to return, presses
upward against the substance, with a force of 62 pounds;
§0 that the body, if weighed during immersion, will be found
to have its orlginal weight diminished by 62 pounds, and will
balance the seale at 838 pounds, instead of the 400 required
whon weighed in the air. Now if, in place of this heavy
body, we immerse a cubie foot of some other substance, which
weighs only 40 pounds, the water, as before, will press up
with a force of 62 pounds; and as the body only exerts a
downward pressure of 40 pounds, it will rise, under the in-
fluence of the unbalanced upward pressure of 22 pounds.
The action of the air on all bodies immersed in it is precisely
similar to that of the water, except that most bodies are so
much heavier than equal bulks of air that the effects are
not ordinarily noticed. For instance, a cubic foot of air of
ordinary pressure and temperature weighs about 158 of a
pound; so that a substance, one cubic foot in capacity, which
weighs 400 pounds in the air, will weigh 3003547, or prac-
tically the same, in a vacuum. It is obvious, however, that
there is some difference in the weights as estimated in the
airand in a vacuum; and since the weight of the air yaries
‘somewhat at different times, the absoluto weight of n body
is its weight in vacnum. Of course, the weight of a body in
the air is ordinarily sufficiently accurate, and it is only in
delicate scientific researches that the method of weighing in
vacuum is employed.

From the foregoing considerations, we are led to conclude:

Ist. If a body is wholly immersed in any fluid, it will be
pressed upward by # force equal to the weight of n volume
of the fluid equal to the volume of the body.

2nd. If the npward pressure is less than the weight of the
body, the latter will have a tendency to fall, under the ne-
tion of a force equal to the difference between the body's
weight and the weight of an equal volume of the fluid.

3d. If the upward pressure is equal to the weight of the
body the body will have no tendency either to fall or rise.

4th., If the upward pressure is greater than the body's
weight, the body will have a tendency to rise, due to a force

ual to the difference between the weight of a volume of
fluid, equal to the volume of the body, and the weight of the
hody. These principles are a concise stutement of the theory
of a balloon’s action. If we have a body whose weight per
cubic foot is less than the weight of a cubic foot of air, the
body will rise with a force equal to the difference between
the body’s weight and the weight of an equal volume of air.
For instance, if a balloon is filled with hydrogen, the air will
exert a lifting force of about -1 of a pound for each cubic
foot in the volume of the balloon, so that, if the weight of the
balloon and caris less than this lifting force, the balloon
will ascend. If common illuminating gus is used in the bal-
loon, the lifting force will be about 4. of a pound for each
cubic foot of the balloon’s volume. The weight of the ma-
terial in a bulloon varies greatly, of course, according to the
construction, some balloons only weighing, with the net
work, about J; of a pound per square foot of surface, or
even less, and others weighing as much as § of a pound per
square foot of surface. The ordinary shape of a balloon ap-
proximates closely to that of a sphere, which it is commonly
assumed to be in making calculations. An example is ap-
pended to illustrate the application of the preceding state-
ments :

A balloon hus a diameter of 40 feet, the weight of the ma-
terial and netting is § of & pound per square foot of surface,
the weight of the ear and contents is 600 pounds, and the
gus which distends the balloon is subject to an upward press-
ure of gl of & pound per cubic foot.

The volume of the balloon is 33,510 cubic feet, so that
the upward pressure due to the air is about 1,340 pounds,
The surface of the balloon is 5,020:5 pounds, s0 that the
weight of material and netting is about 028 pounds, to which
must be ndded the weight of the car, making s downward
pressure of 1,328 pounds; hence the unbalanced upward
pressure, which causes the balloon to ascend, ix abont 112
pounds, It will now be evident, we think, that the lifting
foree of u halloon I8 entirely due to the sir, and is impeded,
instead of boing assisted, by the gas; so that it would be
better, if it were pranticable, to muke a balloon with a vacuum
in the interior,

It must be romembered that, as a balloon ascends above the
earth’s surface, the air in which it Is immersed grows contin-
uslly less dense, so that the )ifting force becomes less und
less, unless the volume of the balloon is increased. Thus ut
about 18,000 feet elevation, the nir is only about half as dense
a3 ot the sea level ; ut 86,000 feet elevation, } as donse, and so
on. Henece balloons are rarcly filled at the surfuce, a8 wo
have explained in former deseriptive articles, We have ulso
detailed the methods of manufacture, varnishes employed,
ete., 50 that it only remains to explain the manner of ealonlnt.
ing the size of u balloon required to fulfil given conditions.

In meking the estimate for a bulloon, one can gencrally
ascertain the weight of the car und contents, the difference
of weight of acubic foot of sir uud of the gas to be employed
(which may be called the buoyant offort), and the welght of
the balloon with its ropes and network per square foot of
surfuce, It is then required to find the dinmeter of « bal.

The ealeulnation by which this s determined is somowhat
complex, but it will be found explained at length below, an
example being added for the purpose of further illustration.
The following quantities must fiest I nsoertained :

1. The buoyant offort, or difference between the welght of
a ¢ ubie foot of alr and of gy,

excopt the materinl of the balloon and the netting, together
with the lifting force,

netting, per square foot of the balloon's surface,

The operations for finding the required dinmeter wre ux
follows

(a). Divide twico the superficial weight by the buoyant
effort.

(b). Diyide 8 times the cube of the superficial weight by the
cube of the buoyant effort,

(¢). Divide 0'05408 times the weight by the buoyant offort,

power of the buoynnt effort,

(¢). Divide 0°D1188 times the square of the weight by the
buoyant effort, )

(). Add together the quantities obtained by rules (d@) and
(¢), and take the square root of the sum,

(7). Add together the quantities obtained by rules (b), (¢),
and (), and take the cube root of the sum,

(4). Add together the quantities obtained by rules (4) und
(o), subtract the quantity obtained by rule (), and take the
cube root of the difference.

(£). Add together the quantities obtained by rules (a), (9),
and (A).  The sum will be the dinmeter required,

Framplo: 1t is roquired to find the necessnyy dinmeter of o
balloon, the following data being given:

The weight of the ear and contents is 475 pounds, of the
valve 26 pounds, and the air is to exert o lifting force of 100
pounds, The gas in the balloon is to be such that the dif-
ference between its weight and that of a cubic foot of air
shall be 0:04 pound. The weight of the material and netting
is to be 0112 pound per square foot of balloon surface,

Pursuing the same steps as indicated in the preceding
rules, we find:

1. The buoyant effort =004 pound.

2. The weight =475 4 25 4 100 = 600 pounds.

3. The superficial weight=0"12 pound.

(a). 2 X 012-+004=6,

(). 8% 0°001728-+0000064 =216.

(). 0°95493 % 600--0'04=14,324.

(d). 156-27888 x 0°001728--0100000256 = 6,187,946

(¢). 091188 X 360,000--0'0016 = 205,173,000,

(7). V(205,173,000 + 6,187,046)=14,538

(9). (216 414,324 + 14,588)=380"75.

(7). W(216+14,324 —14,588)=1-26.

(7). 64-30:75+-1-26—=238:01 feet, required diameter.

This explanation will doubtless render the method plain
to all who are sufficiently interested to devote a little atten-
tion to the matter; and such readers would do well to work
out other examples from assumed data.

As there are many who like to know the reasons for a
result, we have added the method by which the rules are
obtained, which can readily be verified by those who are
familiar with algebra. Let

b=nbuoyant effort, W =weight, and a—=superficial weight.

The balloon is to have sufficient volume that the upward
pressure of the air, which is the volume of the balloon mul-
tiplied by the buoyant effort, shall be equal to the weight,
increased by the product of the superficial weight and the
surface of the balloon. Assuming that the balloon is in the
form of a sphere, this condition is expressed by the following
equation, calling z the dismeter of the balloon:

05288 xbx A=W+ 31416 X a x 2*
From which we deduce:
2a 005408 W 15-278884°W  0-01188W3 4.3
sk ek

S OOMIW  ASURSIW | OUSSWE )
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the same value as was given in the foregoing rules.

It will be evident, by inspecting the equation of condition,
that the same method can be applied to any form of balloon
whose volume and surface can be expressed algebraically,

SENATE CONFIRMATIONS.

We nre informed that the nominations of Captain J. M.
Thacher as Commissioner of Patents, and Genernl Ellis
Spear as Assistant Commissioner, have been confirmed by
the SBenate, and also thut of Major Marcus 8. Hopking as a
member of the Appeal Board

It is gratifying to be able to say that they aro all gentle-
men of the highest personal character, possessed of ability
und experience, The duties committed to their charge are

unswerving fidelity. They have before then s splendid op-
portupity, by an honest and liberal-minded administration of
the Patent Laws, to secure the publio confidence, and win
for themselves individually, an honorable and widely ex-
tendod famne.

-

We nre requested to state that the case of the rotary
blower, Ilustrated and described in our last issue, is formed
of cast iron, bored out true, and bolted firmly to the heads

oon which will have o tendency to rise with n given force, | is an error.

of the muchine. The mention of “light boiler iron, formed

2. The weight, which includes the welght of everything |

8. The superficiul weight, or weight of the material and |

(d). Multiply 1527888 times the cubo of the superficial |
weight by the weight, and divide the product by the fourth |

—

SCIENTIFIC AND PRACTICAL INFORMATION.

A NEW VARNISH FOR METAL WORE,

A lato Italian patent eontains the following recipe for a
varnish for protecting metal work: A paste is made of finely
pulverized quartz, carbonate of potash, or oxide of lead and
| water according to the color required, A thin cont of thia
is applied with a brush to the object, which is then placed
in o muflle, and heated to 1,405° Fal, The articles emerge
| covered with w sort of polished glass, which resists blows

and which does not split nor seale off, while it serves per-
fectly to protect the metal against oxidation,

MUBBIAN RAILWAYS IN PFERSIA,

Since the revoking of the concessions obtained by Baron
Reuter from the Sheh of Persia, for the construction of the
| rnilways in that country, Russia has been negotiating for
the privilege, and the success of her diplomacy is now an-
nounced,

Russian capitalists will furnish the funds,and the line to be

' built will connect the Caspinn and Black seas through Tiflis

{and the port of Peti. The Shah guarantees 6 per cent of

| the cost of such portions of the road as enter his dominions,

E ELECTROPLATING ON CHINA.

i M. Hansen lhns recently patented in France the following
process for electroplating on a non-conducting material : Sul-
phur is dissolved in the oil of Lacendula spica to a sirupy

| consistence.  Sesquichloride of gold or sesquichloride of

| platinum is then dissolved in sulphuric ether, and the two

solutions are mingled under a gentle heat. The compound
| is next evaporated until of the thickness of ordinary paint,
| when it is applied with the brush to such portions of the
china,glass,ete., asare desired to be covered with the electro-
metallic deposit. The objects are buked in the usual way be-
fore immersion in the bath,

IMITATION GOLD,

An alloy having a very fine and malleable grain, suscepti-
ble to a high polish and impervious to rust (which, while
closely resembling gold, may advantageously replace that
metal in a variety of cases),is made of 100 parts pure copper,
17 parts tin, 6 parts magnesia, 36 parts sal ammoniae,
1'8 parts quick lime, and 9 parts bitratrate of potassa.
The copper is melted first,and the magnesia, ammonis,lime,
and tartrate are successively added in small guantities. The
tin in small pieces is then placed in the crucible, and the
whole brought to fusion for 35 minutes, after which the
alloy isallowed to cool.

EFFECT OF FLAME ON AN ELECTRIC SPARE.

Mr. 8. J. Mixter notices a carious effect of a gas flame on
the current of a Heltz machine. The jet copsisted of u glass
tube drawn out to a point, and the flame had s length of
about an inch and a dinmeter of only an eighth of an inch.
Inserting this between the two terminals of the machine, the
length of spark obtainable was at once increased from less
than ten inches to over twelve, the full distance to which
the balls could be separated. The same increase was not ob-
tained on simply inserting a conductor between the two ter-
minals, a ball an inch in dismeter only lengthening the
spark about an inch.

A NEW GALVANIC BATTERY,

A new battory is manufactured by Messrs. C. & F. Fein, of
Stuttgart, which is said to be remarkably cheap and to have
a constant current, with high electromotive power. It con-
sists of a three-necked jar, similar to & Woolff bottle. In one
of the side orifices is inserted o charcoal plate, and in the
other a strip of amalgamated zine, the last covered with
cotton. By means of the center tube, pieces of coke and pre-
oxide of manganese are inserted until the bottle is about two
| thirds full. The remaining space receives a concentrated so.
lution of sal ammonine. The center tube terminates above
in an inverted flask, the neck of which is extended down to
the lovel of the liquid. The flask is also filled with the sal
ammoniac solution, and, by affording a continual supply, pro.
vides against loss by evapomtion. The contact between the
charcoal and the copper conducting wire is made by platinum
plates. The battery remains constant for a year, and is said
to be easily cleaned and renewed.

HIFPOPIAGY IN FRANCE.

During the fall of 1874, Paris ate 1,550 horses, asses, and
mules. A horse, whieh, for his skin, hoofs, ote, ,alone,is worth
but about five dollary, brings as food, in the markets of the
French capital five times that sum,

Gas from (‘ru;e Potroloum,
In a reply recently given to ang of our correspondents in
respect to this subject, he was informed that many attempts
had been made to employ erude petroleum for the manufae
ture of illuminating gas, some of which ure In progress, and

of great importance, and will, we trust, be dischargod with '

up very truly and inserted into the heads of the machioe,”

that, ns yet, the variouns inventors have not succeeded in
perfectly overcoming the practical difficalties,

The Ashtabula News, Oblo, objects to this reply, beeause,
it says, Ashtabuli is now and has heen for more than a year
lighted by gas made from erude petrolenm by a process in.
vented by Dr, Wren of Brooklyn; that the process is entirely
suceessful snd very economical; and that among other places
which are now using this us we may nane Shelbyville, In.
diana, and San José, Callfornia,

Woe are glad to recond these evidences of successful pro-
gress in the use of crude petroleurs, and wo hopo that gas
engineers in wll parts of the country will sond us reports of
what they are doing in that line.  Crude petroloum i & very
cheap, abundant, and valuablo natural product, s suceess.
ful, economical nse for gus illumination will be of great ad.
vantage to the country,

e
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This is & new form of tap for screw cutting, the arrange-
ment of which is clearly shown in our engraving. 1t will bo
soen that the main body tap, €, remains much the snme s
in the old standard, minus the thread, but that it is plereed
through it centro with a round hole, tapped for a part of Ity
depth; and that into this hole is screwed a pointed spindle,
E. At the lower end of the tap, it will be observed, are four
screw-cntting dies, 7777, fitting into a correspon-ding num.-
ber of slots radiating from the center
of the tool, These dies have knife
edges on the inside, their upper cor-

also & horizontal central admission. It has Iately been much
adopted in works where a quick separation of mud, slime,
or chemical precipitates from fluids has to be made. This
apparatus consists of a system of chambers made of wood,
or oceasionally of brass castings, with sheets of drill cloth
plnced between them, The fluid to be filtered is forced lnto‘
the chambers by menns of & pressure pump, & sopuration of
the fluld from the mud, slime, ete. ; then taking place. The
fluid is tapped off perfectly clear, and with o continued

j![g_ll.

nors boing chamfered for the recep-
tion of the point of the adjustable

scrow or spindle referred to,

In the engraving the dies are shown
to have been foroed out by the adjust-
able screw to their largest working
diameter. To draw them back it is
necessary to elevate the screw, E, and
gently tap back the dies until they are
flush with the turned part of the tap.
In this position they close the central
hole, leaving only a small pointed in-
denture st the top formed by the
chamfered corners already mentioned,
The dies, it will be seen, are coneave
on their cutting faces. By setting
the check nuts, G G, Figs. 1 and 2,
on the spindle, E, a large number of
holes can be tapped to the same size.
A graduated scale can also, if desired,
be added for facilitating the adjust.
ment, a8 shown in Fig. 6. The dies
being adjustable, the diameter of the
screwed hole can be regulated to
inch, and even less. Further only
one tap is necessary to cut a full
thread, as compared with two and

sometimes three used in the ordinary
way. Again, the dies, being remova.
ble, can be easily re-sharpened, or
they may be replaced by others of
different thread. This tap has been
found to be specially useful in the
cutting of threads in steel tyres of locomotive and carriage
wheels (where the tapped bolt fastening is used), also for tap-
ping gus pipes, and in renovating stripped or worn threads.
Mr. John McFethrie, of Kovroff, Russia, is the inventor,

FILTRATION UNDER PRESSURE,

A very important economy is effected, in paper making,
sugar refining, and other processes wherein matters are held
in suspension in liquid, by forcing the fluid through a filter
by pressure, thus recovering valuable material from waste
and washings that would not pass through any fltering sub-
stance by the mere action of gravity. Mr. A. L. G. Dehne,
of Halle, Germany, has introduced several inventions for

this purpose, two of which (especially adapted for sugar re-
fineries and chemical works) we illustrate herewith.

G
o
c
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McFETHRIES' UNIVERSAL DIE TAP,

forcing in of fluid, the filtration goes on until the residue in
the chambers become solid. The emptying of the apparatus
is very simple: the cakes, having formed in the chambers,
are easily removed, or fall our when the apparatus is un-
screwed. The gencral construction and fastening of the
plates is the same a8 in the press described above,

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

Three bushels of clean sand, mingled with half a bushel
of good lime and hslf a bushel of cement, makes an excel-
lent mortar which is not liable to be dislodged by storms.

Dark purple and green slates are the best for roofing; oth-
ers are liable to fade unequally and produce a disagreeable
appearance.

The first of these presses, shown in Figs. 1,2,3, 4, has a
horizontal central admission
for the material to be filtered,
and is called by the manufac-
turers a refining press for the
claying of sugar, and is used
for the filtration of the sirup,
as & substitute for the sack or
bag filter, the preliminary fil.
tration through bone black
and the further filtration of
the residue of blood coagula-
tion and juice being omitted.

This press consists of the

I

If hammering continually is done in an upper story to such

Fig. &
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nor add dryers long before using. Use as little dryers as will
do the work.

Gall gonp, excellent for washing silks or ribbons, may be
made by heating one pound of coconnut oil to 60° Fah,, into
which half u pound of caustic sodn is gradaally stirred,
To this hinlf u pound of Venice turpentine, previously wirmed
in another vessel, is added. T'he kettle is allowed o stand
for four hours, subject to n gentlo heat, after which the fire
is increased until the contents are perfectly clear. One pound
of ox gall, followed by two poundsof
Castile soap, is then mixed in, and the
whole allowed to cool, when it may
be out into eakes,

Naover try to extinguish a kerosene
fire with water. Smother the flames
with blankets or rugs.

Benzole magnesin, & simple paste
made of caleined magnesia and ben-
zole, will take grease spots out of al-
most everything, howeverdelicate. A
paste of soda and quicklime is good
to take oil stains from wood floors,

To detect adulteration in tea, burn
the ushes, Pure tea, of any grade,
will not leave over five per cent of
ash, while the adulterated article will
yield ns high us 45 per cent.

Chloride of calcium or glycerin,
added to shoe blacking, will prevent
the latter's drying in the box.

It is said that half an ounce of &
mixture of 100 parts logwood ground
with 1 part of bichromate of potash,
will make, with water, a pint of good
ink. 3

Painters  estimate that about 1
pound of paint per square yard is re-
quired for filling new work, and
nearly half a pound for the second
coat. The proportion is about half
white lead and half oil of turpen-
tine for the filling coat.

A good white cement for marble is
made of 8 parts resin and 1 part wax,
to which, when well melted together,
4 parts plaster of Paris are added. Use while hot.

Cements in general are comparatively brittle, therefore
use as little as possible, so that dependence may be made up-
on its adhesion to the surfaces, and not upon the cohesion of
the cement alone.

In using the flat drill, the cutting point should be made
thin, 8o as to penetrate easily, and its form should be such
as exactly to fit the inner angle of the try square, which is
00°.

A wash of lime, salt, and white sand is said to afford pro-
tection to shingle roofs against accidental conflagration from
sparks, ete.

The following are two recently patented recipes for weld-
ing copper. The first, by Messrs. C. L. Schurr and W, G.
Rehbein, consists in heatinz borax until all moisture is ex-
pelled. The dry residuum is pulverized and applied between
the surfaces of the copper,
which are formed in a lap
joint. The metal is hammered
together cold, then heated and
dipped first in fine salt, and
then in human feces, for the
purpose of excluding the air,
Welding may then be easily
accomplished. In the second

plan, the ends of copper to be
welded are hammered out to

\ form the lap. The pieces are

customary chambers of iron,
but no special pump is re- “
quired for forcing in the mat-
ter, as in most cases the press.
ure of a certain hight is suffi.
cient. An apparatus of this

then heated, dipped in pow-
dered borax to clean the sur-
faces, and heated a second
time. After the second heat

kind used at Halle does ‘he
mechanieal filtration of = thick
solation, of about 55 per cent,
of about from 800 cwt. to 900
cwt. of raw sugar in 24 hours,
in the most satisfactory man-
ner, without the use of any

o
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The residue in the chambers does not form cakes, but ex.
ists only in the formof slime, which is easily removed aftor

the filtration has been comploted by opening the cock in the |

front plate, The filter cloths muy be changed every 24 hours,
and this operation, together with the edulcoration, does not
require more than half an Lour's time, while no attendance
is required by the press during the time of filtration, The
general construction of the press will be eanily understood
from the engraving, the details of the chamber beingshown
in & larger scale in Figs. 3 and 4. The very handy arrange.
ment has been adopted of carrying the front cast iron plate
on rollers, whence the taking out of the chambers, and of
the filtering cloths; becomes a matter of the greatest oaso and
simplicity., The method of fastoning together of the cham-
bers and plates is obvions in the engravings.

The second press is representod by Figs, 5 and 6, and has

‘FILTER PRESSES FOR CHEMICALS

i
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[ an extent ns to bo annoying on the floors below, the sound
| may bo deadened by sheot indin rubber cushions placed un.
| der the benches or anvils,

It is very dangerous to allow acld substances, used as food,
to stand for any length of timo in copper vessels. Preserves,
when mnde in pots of that metal, should be emptied out as
#oon as possible after cooking,

Do not bring lights near empty whisky, alcohol, benzine,
or cou) ofl barrels, The vapor of the fluid, mingled with the
alr within, is a dangerous explosive mixture,

Lamp chimneys may bo, in & measure, prevented from sud.
den cracking by immersion in cold water in a suitable vessel,
the last being sot on the stove until the water boils, The
chimney is then removed and allowed to cool slowly.

In painting, do not apply & succeeding coat before the pre-

AR ERRAERAR

AND SUGAR.

vious one is dry, Donot use a lighter color over a darker one,

o the pieces are dipped in pow-
dered cryolite (or any other
anhydrous finoride or similar
salt, which, when heated, will
form a liquid flux). and then
hammered together on the an-
vil. The latteris the inven-
tion of Mr. E. Renaud, of
Washington, D. C.

If a defect on a steam cylin-
der cannot be reached for plug-
ging or melting-in o composi-
tion, stop the hole with 2 parts
sal mmmonine and 8 parts fine iron filings. No sulphur need
be used,

P!
{|

Rars Exrenukp.—A gentleman in Burlington, Vt., of an
investigating turn of mind, & week or two ago determined to
try it again with the rats which infested his house, He pur-
chused w supply of coal tar at the gas works, and placed
small quantities of itin the rat holes in his cellar and olse-
whoro in their runways. The rats, bedaubing themselves,
becamo disgusted with the muanner of their entertainment,

and spoedily loft the premises, and have not been seen or
heard from since.

-~
The best way to use up  scrap brass is to melt it in with

new brass, putting it in with th
by o zino aftor the capper is
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THE UNDERGROUND RAILWAY, NEW YORK CITY,

NUMBER VI
Continued from page 4.

At the north side of 08th street commences the stone via-
duct, which extends to a point midway between 115th and
116th streets, forming the third division of the work; it
was constructed under the supervision of
Mr. George S. Baxter, C.E. This vinduet '
is built ncross the marshes known as the
Harlem flats, and is, in all respects, a re.
markably substantial work. Itstotal length
is 4,668 feet, its greatest hight above street

which occurs at 104th street, 81 feet
1 inch, and its width in the clear, at rail-
road grade, 48 feot. The grade of the road
across the viaduet, as will be scen by a
glance at the profile (page 308, Vol. XXXI1.)
is by no means level. Between the south
and north ends there is one continual fall of
40 feet per mile, the south end being 41 feet
8 inches higher than the north end. The
work consists of an earth embankment con-
tained between two retaining walls of first
class rnbble masonry, laid in cement mor-
tar, with vertical and horizontal joints, and
battered on the outer face one inch to the
foot. The hight, breadth, and depth of
foundation vary. Thus, at 100th street the
dimensions are: Hight 0 feet, breadth of
wall at foundation 6 feet, breadth of para-
pet 4 feet; at 102d street, 21 feetx11 feetxd
feet; at 103d street, 25 feetx11 feetx4 feet;
at 104th street, 20x13x6 feet, and at 115th
2x4x3 feet.

In laying the foundation of such a mas-
sive structure in such soft ground, consider-
uble difficulty was encountered. By far the
greater part was laid either in concrete or
on piles, the latter being used very general-
1y under the piers and abutments of the
bridges at the street crossings.

The piles (of which 198,900 linear feet were driven)
were of white oak and spruce, from twelve to fifteen
feet in length and twelve inches diameter at the butt, and
were driven two feet six inches from center to center till
they reached hard bottom, or till & ram of 1500 Ibs., falling
30 feet, did not settle them more than half an inch. The
tops were then sawn off level, at the proper hight, and
capped with two courses of white oak timber laid crosswise
and treenailed to the piles,;and on these was laid the founda-
tion, Wherever concrete was employed, it was quickly mixed
nnd deposited in layers of from fourto nine inches, and set-
tled by slightly ramming, sufficient to flush the mortar to the
surface. The viaduct is carried over the cross streets on
arches, the first series of which is at 102d street.

Fig. 19 shows a portion of the viaduct in perspective, and
also the passenger station, which is built in part within the
viaduct. Fig. 20 shows an end elevation of the viaduct.
Fig. 21 is a side elevation in part section, showing the cha-
racterof the arches at the street crossings,

The foundations of these arches are first class gneiss rub-
ble masonry, and project one foot beyond the line of the
superstructure of the piers and abutments, On these foun-
dations is placed a bridge of three arches, two of them semi-
circular arches, of 10 feet span and 5 feet rise, and 20 inches
thick, which span the sidewalls, and one elliptical arch, 30
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the two small arches and spanning the roadway. The piers
are 8 feot by 5 feet by 50 feot, and the abutmoents 8 feet by
G feet by 06 feet. The faces of the abutments, spandrels,
wing walls, piers, and arches, are built of freestone well
dressed, and (with the exception of the arch stones, which
are cut to long § inch joints) are all cut to lay half inch joint.
The backing of the walls, abutments, and hearting of the

plers is first class gueiss rubble masonry, well tied to the face

—

there are four arches, one over each sidewalk, twenty inchoes
thick, 15 feet span and 7} feet rise, and two 24 inches thick,
26 feet span, and 18 feet rise. The two outside piers aro §
feet 6 inches by 0 feet by 56 feet, and the middle pier and two
abutments 7 feet by 0 feet by 56 feet. Like all the bridges, it
i built of freestone, the material in this case being obtained
from the old bridge, which was carefully taken down, and the
stones cleaned and, where necessary, re-dressed. The north
pier and abutment foundations were put

‘ down about 9 feet below high water to a
good sand and gravel bottom,

In the block between 106th and 107th
street, the foundation of the retaining walls
was put down to a depth of gome 12 feet
below high water, thus giving the founda-
tion at this point a hight of 23 feet. The
excavation was made through six to eight
feet of black mud and about four feet of a
black clay-like material, which was very
probably the mud in a compressed state,
The earth was taken for a distance of four
feet outside of the foundation lines, and the

excavation sheet piled and braced with

-/
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Fig. 19—THE UNDERGROUND RAILWAY, NEW YORK CITY—THE
VIADUCT AND PASSENGER STATION AT 110th STREET.

with face headers. The abutments are carried up five feet
above the springing line of the arches on the outside; and
from the top of this backing to the crown of the main arch,
the spandrels are filled with concrete, plastered with half an
inch of cement. The bridge at 103d street does not differ

Fig, 20.~THE UNDERGROUND RAILWAY, NEW YORK CITY.~END
ELEVATION OF THE VIADUCT,

from the one just deseribed, except that its rise is but 15 feet,

The foundations for the bridge and walls at this point are

from 10 to 12 feet deep, good bottom being found without

going below the water leyvel. From this north to 106th street,

feet span and 17 feet rise, and 24 inches thick, placed between

Fig, 21,~THE UNDERGROUND RAILWAY, NEW YORK CITY.-SIDE ELEVATION QF VIADUCT AT STREET CROSSINGS,

the foundations wero lnid dry, At 106th street, n widestreet,

heavy timbers. For the west wall, gnide
piles were driven on the water side to hold
the sheet piling in place, and outside of
these an earth dam was thrownup. On
the east side the place of the dam was sup-
plied by the embankment of an old road.
The excavation, into which the water ran
slowly, was easily kept dry by a steam
pump, e€xcept on one or two occasions du-
ring the full moon tides.

It will be observed on the profile (page
308, Vol. XXXI.) that at 112th and 113th
streets the grade of the railway approaches
so near to that of the avenue that sufficient
headway could not be obtained for stone
arches. Their places are therefore sup-
plied by double wrought iron Post truss
bridges, capable of supporting 3,000 lbs.
per linear foot of track, independent of
their own weight, their factor of safety being 5. In the bridge
at 112th street, the trusses are 8 feet high, 52 feet in the clear
between the outside trusses, and 63 feet span. It is support-
ed on stone abutments 7 feet thick at street grade, 4 feet at
top, and 15 feet high by 38 feet long. These sbutments are
returned on each side to the retaining wall. The bridge at
113th street is the last in the viaduct.

The retaining walls from 9Sth streetto 115th street are
surmounted by a parapet wall (rock faced on the outside) 2
feet 6 inches in hight, 2 feet at bottom by 18 inches at top.
Upon this is placed the coping of pene-hammered granite, 10
inches by 3 feet four inches. The coping and parapet are
anchored to the retaining walls by wrought iron galvanized
rods, 1}inches in diameter and 6 feet long, with a head and
washer on the bottom and a nut and cast iron washer on top.

At 110th street is one of the way stations, built in part
within the viaduct, as shown in exterior view in Fig. 19. It
consists of a waiting room built in the north abutment of
the 110th street bridge, and two iron stairways which rise,
on the outside of the east and west retaining walls of the
vianduct, from the waiting rooms to two covered landings on
top of the viaduct. The waiting room is on a level with the
street grade, and consists of a vaulted room 10 feet broad, 8
feet 6 inches long, and 12 feet 7 Inches from floor to the
crown of the roof, and running parallel to the axis of the
north archway of the bridge, into which it opens through a

groined archway of freestons, 12 foet broad by & feet
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an,

thick, and placed 22 feot from the outside of oither retain-

ing wall.

The arch is semi-cireular, and of brick, 20 inches thick.

This room is lined with brick and plastered, and closed at

Srientific dmeric

made that they import direct from the makers, and have se-
cured to themselves an entire brand of Dannemora iron,cqual
'to any ever made, so that in certainty of supply and quality
of m;rk they are not second to the best houses in England.

the east end by & large semicircular arched window (see With abundant experience, skilled workmen, the best of
Fig. 19.) Two flights of steps rise from this room throngh two | material, and machinery in overy respect up to the highest

brick-lined sogmontal arched ways, 6 feet broad by 8 feet
high, to points on the ontsides of the retsining walls 17 feet
above street grade, from which iron stairways lead to the
covered platform on top of the visduct. Of these passage
ways, the one leading to the west side of the viaduct passes
out from the west end of the waiting room and forms almost
a continuation of it. That leading to the cast side of the
viaduet is placed to the north of the waiting room,nnd paral-
lel toit, but sepamted from it hy a masonry wall 4 feet 0 inches
in thickness,

At the outside of the retaining walls, at each of the open-
ings of the arched stairways, just mentioned, is placed a
wooden platform, 8 feet by 6 feet, from which are two flights
of iron steps, one to the north and one to the sonth, These
steps are 3 feet wide, with yellow pine steps, cast iron risers
and string, supported by 9 inch heavy H beams built into the
solid masonry of the retaining wall. They lead the covered

| standard of the latest practice, the growth and reputation of
| the coneern hinve been continuous.  Established nine years
| ngo, with twelve molting holes, three hammers,nad & capacity
|of three tuns a day, they now have twenty-four melting
| holes, four Siemens furnaces (equal to ninety-six melting
holes) eapable of producing thirty tuns a day,six steam ham-
meors, and three trains of rolls, They are thus prepared to
make twenty to thirty tuns a day of all sizes and varieties of
| bar steel, and are making constant improvements in their ap-
{ pliances for a beautiful and exact finish to their work. Not
the least of these is the rapid adoption of gas furnaces for
heating, making it very difficult for a carcless workman to
overheat their steel. Having steadily pursued the policy of
buying the best stock to be had, and having made its careful
working n constant study, their success has corresponded
with their efforts. For several years, they have supplied

{ regularly some of the very best ax and edge tool makers in

landing beside the track. These landings consist of wooden | the country,and many of the largest machine works, nail fac-

platforms resting upon six rows of longitudinal wooden beams,
supported, in turn, by iron beams, 8 feet long, placed trans-
versely on the parapet walls, 7 feet 8 inches apart, and
anchored by Iron rods extending 6 feet downward through
the masonry. The platforms are 130 feet 6 inches long and
8 feet 3 inches broad, thus projecting 2 feet § inches be-
yond the parapet wall on th= inside and 3 feet on the outside.
The covering miling is of design shown in Fig. 19.

The amount of masonry nsed in the construction of the
retaining walls, foundations, bridges, abutments, wing walls,
spandrels, parapets, etc., of tho vinduct was 60,047 cubic
yards; 2,458 cubic yards of concrete was laid ; 108,000 Hnear
feet of piling was driven; and of timber and plank used in
platform, grillage, etc., 852,000 feet, B. M., was used, and
of iron anchors, 51,000 1bs.

Correspondence.

COrystalization of Carbon.
To the Editor of the Sciantific American :

While contemplsating the great economy in all departments
of Nature,in the utilization of many substances which casual
thinkers might think noxious or waste materials,the thought
occurred to me that, if Nature were to enter largely upon
the manufacture of diamonds, a bed of charcoal would not
be melted down for the purpose o long as carbonic acid gas
is everrwhere escaping and going to waste, from the de-
composition of the rock formations. Further,if experiments
were {0 be instituted in this direction, they could best be con-
ducted in connection with the manufacture of stone lime.
For example: Let the gas (which always escapes in large
quantities from & burning lime kiln) be collected and turned
into & retort; or, if found necessary, & series of three or four
retorts might be emploved,and the gas carried through s re-
fining process, o that nothing but pure carbon should reach
the lsst retort in the series. Should heat or pressure be
found necessary, still another retort could be prepared for
that purposs ; but it is a question as to whether carbon will
not readily crystalize as soon as set perfectly free from all
other sabstances.

St. Albans, Vi. CHARLES THOMPSON,

Animal Suleldes,
To the Editor of the Scientific American:

In your issue of January 9,you mention a suicidal scorpion.
Allow sn old reader to say that the scorpion becomes greatly
enraged on very slight oceasions; and bending its tail in the
form of partof a circle, over its back, lashes it furiously from
side to side, the sting barely missing its own body at each
pass.  When it strikes itself, which is not unfrequently,
the verdict should read: ** Deceassd, while carolessly bran-
dishing his weapon, accidentally inflicted upon himself a
wound, from the effects of which he died.”

New York city. T. B. TOMPKINA.

To the Editor of the Scientific American:

Your article on puge 21, eurrent volume, headed ** A Sai-
cidal Beorplon,” culls to mind a story, related many years ago
by my mother, of a suicidal mttlesnake  She said that a
party of men were removing an old barn in New Hampshire ;
and among the rubbish, they eaptured a rattlesnake, which
they secured with a forked stick, and commenced tantalizing
it. It soon became enraged and would frequently lay its
head over on its body and remove it sgain, Finding its tor-
mentors persistent, it at lsst threw its head back, thrust its
fangs into its body, and soon after died. W, D. Cranx,

Springfield, 111
.-

[¥or the Scteatific American. ]
THE CRESCENT STEEL WORKS AT PITTSBURGH, PA.

Thess works, balonging to Messrs. Miller, Barr, and Parkin,
are located at Plttaburgh, on the Allogheny river, botween
40th and 50th stroets. They were established in 1865 by
the present firm, with the avowed intention of rivaling, in
the quality of their product, the very best Shefflold ateel
makors.

The methods of manufacture used in the famous Sheflield
houses ure exuctly followed hero, merit being ¢laimed for
caroful and oxsct working rether than for any quick or
patent processes,  In order to Insure uniformity in stock,the
firm have their armmngements for their fine Swedish irons so

| tories, screw cutters, and others where steel has to do the

hardest and finest work. They have driven the German
rolls and the English die steel out of the United States mint,
80 that American specie is now rolled and coined on Ameri-
can steel.  Wo are informed that, on account of the especial
demand for their steel in Pennsylvania and the West, they
had not solicited New England trade to any considerable ex-
tent prior to the panie. During the past 18 months, however,
throngh’ their eastern agents, Messrs, Ely & Williams, No.
1,232 Market street, Philadelphin, and No. 20 Platt street,
New York, they have secured the patronage of many promi-
nent steel consumers in the East, and their steel is now sold
by the leading dealers in principal cities thronghout New
England and New York, who pronounce it to be fully equal
to the imported brands heretofore controlling the market. In
conclusion, we must not forget to say that this firm use largely
of the best American charconl hammered irons, and are en-
gaged in careful tests of new brands, some of which promise
80 well that they express a confident hope of soon putting
into the market an exclusively American tool steel, which
shall not be excelled by the combined product of Sweden and
Sheffield ; inthe meantime their abundant supply of the best
Swedish irons insures to their customers uniform and good
results, Being all young men, none of them yet forty years
of age, they propose to continue their studies and practice
until such a thing as preference for English steel shall be
nolonger known. They make tool, machine, roller, spindle,
hammer, file, frog, fork, hoe, rake, shovel, cutlery, and
cast spring steel. X =

Grammar In Rhyme.

The annexed effusion does not come under the head of new
inventions and recent discoveries, in fact we believe it has
been published from time to time during the past twenty
years. But, as the Commercial Advertiser (where it appeared
last) says: ** The name of the author should not have been
allowed to sink into oblivion, On the contrary, he deserves
immortality, and the gratitude of generations yet unborn,
for we have never met with so complete & grammar of the
English language in so small a space. Old, us well as young,
should commit these lines to memory, for by their aid it will
be difficalt, if not impossible, for them to fall into errors
concerning parts of speech "

L
Three little words you often see
Are urticles, a, an, und the.
1.
A noun’s tho name of anything,
As school or gurdoen, hoop or swing.
1L
Adjectives show the kind of noun,
As groat, small, protty, white, or brown.
.
Ingtead of nouns the pronouns stand,
Her head, his face, your nrm, my hand.

v,

Verbs tell us something to bo done,
To rosd, count, laugh, sing, Jump, or run.

VI
How things are done, the advoerbs tell,
Az slowly, quickly, I, or well,

ViIL
Conjunctions Join the words togother,
As men and women, wind or weather,

VIIL
The preposition stands beforg
A noun, as In, or through, the door,

X,
The interjection shows surprise,
Asoh ! how protty—ah! how wwe,

Tho wholo are oallod nine parts of spoech,
Which reading, writing, spoaking, toach.

The Fog Gun,

For some timo pust ondeavors have buoon made to securo
for const wignal purposes something more suited to the duty
than the 18.pounder cast iron gun now used.  Major
Maltland, R. A, of the Royal Gun Facte.y, hos designed o
specles of revolving gun which will no doubt nuswer the pur-
poso admirably, But in order to determine the best material
und form of muzzle for the new fog gun, four models, ench 2
feet long and capable of containing a cartridge consisting of
from four to five ounces of powder, were, nayn the Engincer,

constructed npon the following different plans, to be tested

— —
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from the summit of the proof butts in the Plumstead marshes,
ut various respective distances: A cast iron gun with a plain
muzzle ; a cast iron gun with a conical mouth ; a cast iron gun
with a parabolic mouth; and u bronze gun with & parabolic
mouth,

The object of trying both conical and parabolic mouths
was to arrive at a decision in regard to the question, which
has always been pending among manufacturers of speaking
trumpets,as to which is the best shape for transmitting sound.
Some assert, that the form of the instrument should be & trun-
cated cone; others, thatitshould be a truncated parabolic co-
noid, the mouthpiece occupying the focus. Either form would,
in a greater or less degree, confine the undulations of sound
(which would otherwise disperse themselves in all directions
and canse them to take a direction parallel to the axis. Hence
the application of one or the other of them. On the oceasion
of the recent experiments, the four models were placed in a
row upon the summit of the butts, with their muzzles point
ing towards Shooter's hill. The weather was cold and clear
The observers stationed themselves at various distances in
front of the row of guns, from 100 yards to 3,000 yards,mav-
ing forwards to a greater distance each time that the whole
series of four guns was fired. They were ignorant of the
order in which the guns were fired, that being purposely left
in the hands of the proof master,so it was impossible for their
opinions to be prejudiced. It was decided that the volume
of sound emitted by each discharge should be represented as
nearly as possible in figures, No. 1 being the highest figure
of merit, and No. 5 the lowest. The following results were
obtained: Adding together the respective figures of merit of
each gunat eight several distances, from 100 to 8,000 yards,
it was found that the cast iron gun with the conical mouth
gave a total of 10, or, in other words, took the first place as
regards the volume of sound produced at all ranges; the cast
iron gun with the parabolic mouth u total of 21, thus taking
the second place; the bronze gun with the parabolic mouth
u total of 224, or taking the third place; while the cast iron
gun with the plain or straight mouth gave 20}, the lowest
value of all four. At a distance of 1,000 yards only, the bronze
gun with the parabolic mouth took the second place. This
was probably due to the superior ringing qualities of the
metal,which would be observed at such a short range, Fur-
ther experiments were then made by observers stationed
about twomiles off upon Shooter's hill. The figures of
merit under these circumstances for the several guns wereas
follows: Out of six observations, 6 for the cast iron cone, 124
for the cast iron parabola, 19 for thebronze paraboln,and 224
for the cast iron plain mouth. Thus we see that the great in-
crease of distance is very unfavorable to the bronze model,
and that the plain muzzled one is out of the field altogether.

During the above mentioned experiments,trials were made
with gun cotton, in order to see whether the sound of its re-
port on explosion would reach toany great distance. Masses
consisting of about ten ounces were detonated inthe open
air upon the butts. The noise made considerably exceeded
that of the guns. It must be remembered, at the same time,
that the proportion of powder in the gun cartridges bore no
analogy to the quantity of gun cotton detonated. The result
of the trials was, however, considered so satisfactory that a
parabolic reflector is being constructed, in which it is in-
tended to explode pieces of gu:_c:tton.

Evergreens in Orchards,

A correspondent says that the theory of planting evergreens
among fruit trees, for protection, mentioned in our Special
Edition, recently issued, is wrong.

They impoverish the ground, occupy space, and shade
the fruit trees, Fruit from shaded trees is always in.
ferior in quality, To produce a fruit bud, the sun must
thicken the sap to n glatinous liguid. Without the rays of
the sun, buds will form only to produce leaves. The most
perfect fruit is found on the outside of a tree; and therefore,
to give light,the pomologist trims and thins out the branches.
This explaing why wall trees produce such uniformly large
and excellont fruit,

A belt of evergreons around an orchard may be beneficial,
not because of the heat that is supposed to emanate from
them, but because they break the winds and still the air
as sweeping winds often dry up the vital sap of both ever.
groen and deciduous trees.

Alternate heating and freezing are destructive to vegeta-
ble as well as to animal life; becauso the heat starts the sap,
and the frost froezes it. The freezing swells the sap, and
lifts the bark from the wood, the channels of circulation
are strained and destroyed, and the part so affected dies.
Well matured wood is not apt to suffer from cold. Tosave
tender trees, let thom finish their season’s growth before
cold wenther ; and to hasten maturity, give a dry bottom and
light and air in abundance.

Some evergreens supposed to be tender (the rhododendron,
for instance) will survive the winter better on the north side
of n bullding, unprotected, than on the south of the same
protected and sheltered from vt.h‘o rys of the sun.

A Cure For Diphiheria,

A correspondent says: “* Tako a flat iron and heat it o lit-
tle on the stove; on this apply a very little pitch (not gns)
tar; have thelron hot enough tomake a good smoke, Then
let the patient take into his mouth the small end of & fun-
nel, and have the smoke blown throngh the fannel into his
mouth. Lot the smoke be inhaled well into the throat for
fow minutes five or six times a day. In very bad cases, it
might be well to use it oftener, After this, l“mm
lie on hix back then break up small pleces of ice and put
them into his mouth, and let them go us far down to the
roots of the tonguo as possible, When they have dissolved,
put insowe more; this will keop down the inflammation.”
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WY JOSHUA ROSK,

MOVEMENTS OF PISTON AND CRANK.

Lot us now see how the steam in the front end, whose d-
‘mission in the eylinder is shown in table No, 1, is exhausted.
W find in that table that, at 113 inches of the stroke, the
expangion ends, and the valve, ceasing to be u steam port,
‘becomes an exhaust port.

TABLE No, 4.

"m&%u l:l:\‘ﬂd m-mt‘gg;t open
LTSN s sive s rvissmasnesancess 1216
12 SO0 A I A SRR 1
Piston returned

Cebsmunsssavavesveseessen]1.16
1 S T S O ok e S 4 L
9 Rvivacdinseensessesaenens 1116
BBk okt vanaae e i s 0416:
1-4
11 5-8.eeseessss« exhaust port closed
12 ...c.eeeee0 port again taking steam
The exhaust for the other end of the cylinder, that is, for
the back end (the admission of steam to which is shown in
table No. 2), is as follows:
TABLE NO. 5.—BACK END.
Piston moved Exhaust pov o
Inches inch

11 7-8..000 1.8

T R e s aww e ole e lgiota protalatosh ) OO
Plston returned
5-8

B e i a s aIas s'e e[S mia/ale e V619

B e nas arsnaneeiesanve e T
L A S S S S . full
. 34
7-16
1.8

s b U R P R e SRS RS

cessssaassEs e

B e A ewaivis
11 84.cuceuacansssrneas port closes
12 .....ee.e. port aguin taking steam

Here we find that the average area of exhaust port open-
hig (allowing the full opening of the port for the eight inches
cr 50 of movement, during which the port was fully open, and
which are therefore omitted, for brevity’s sake, from the ta-
bles) is about § of an inch for the front and nbout 45 for
the back end of the cylinder. Referring aguin to the admis-
sion of stenm to the cylinder, and comparing it to the ex-
haust, we find that the front end had the least opening of
steam port, and the back stroke the most, so that tho exhaust
is the most at the end where it is required to be the least, and
vica versa.

Tn order that the value of a small increase in the valve
travel may be fully appreciated, we will now take the same
engine and alter its eccentric sufficiently to increase the valve
travel from 21 inches to 213, first noting that the travel of a
valve necessary to open both the steam ports full (and al-
lowing that the valve movement were true) is twice the
width of each steam port and its lap, or, in other words, the
width of each steam port and the lap on each side of the
valve added together.

TABLE NO. 6.—FRONT STROKE.

Piston moved Porm m«m mred Pourlxc gpcn
1 58 8 34 full
2 13-16 9 58
2 -8 10 7-16
4 78 11 1-8
= closed and expan-
5 8 \ LT A begin‘:“‘
6 TR 11 13-16 expansion ends
T 78 12 exhaust open 4 inch
TABLE NO. 7.—BACK STROKE.
Piston moved Port Piston moved Port
laches i inches ine
1 13-16 8 3-4
2 78 9 1-2
3 -8 10 14
~ ~ o Closed and o 2
4 8 1078 Qo
5 78 11 8.4 expansion ends
0 78 12 exhaust open § inch
7 7-8bare

Adding up the ares of port opening at each inch of piston
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ter movement No, 2, during which the piston s (us in moye- | Itis npparent that the nearer the line representing the
ment No, 4) moving from full power to n dead center, and & throw of the eccentrle (that is, the line, B in Fig. 58) ap-
further because it 1s especinlly destrable that the avernge  pronches in ity muin courso to n‘ line struck from the center
aren of the port opening should ho as large us possible for | of the eccentrle rod end (D D, in Fig. 54), the less effect will
and during the quartors having the longest piston movement, | an inereass or decrenso in the throw of the cecentrig have in
W also find that the ayerage port opening for quarter move- | altering the position of the slide yalye spindle (and henes of
mont No, § has not been affoctod by the increase of valve  the valve) either backward or forward, st the time when
travol ; this again is decidedly beneficial, for it was, under the | the cccentrie 8 In the position shown 'In Fig, 68, And, ns
short valve travel, the greatest of all independent of its pro- | the greater the increase In the throw of the eceentric the
portion to the piston movement, and the most disproportion- | nearer will the throw line of the cecontrie, when the Iatter
uto of ull when considered fn rolation to the piston move- | is set, npproach the line, D D, it follows that the less will
ment; but under the increased valve travel, it is not only not | the difference in the position of the spindle and rod joint
the groatest, but it s less (as is also its piston movement) | (and hence of the valyve) be when the eccontrie i in the por-

—— —

thun is the average port opening of quarter movement No, 1,
the crank (during each quarter movement) having moved
from a dead conter into full power, These considerations
conyinee us that not only hag the increase of valve travel
glven us  butter steam supply, but it has given us one more
regular and proportionate to the piston and crank move-
monts,

Now let us examine to what extent and in what way onr

| ticular position shown, When, however, the crank has
munde one half of a revolution, nnd the throw line of the ee-
centric stunds in the pogition denoted by the line, B, in Fig.
53, the least alteration in the length of the throw of the
eocentric will have o great effect in altering the position of
the joint, A, and henee of the slide valve, the effect being to
| bring the joint, A, nearer to the crank shaft in proportion to
(the Incronse, und to throw it farther back from the erank

increaso of valve truvel has influenced the ports as exhaust  shaft in proportion to any decrease in the throw of the eccen-
ports, Commencing, then, with the front stroke, that is, the (tric; which shows why an inerease in the throw of the eccen-
port at the front end of the eylinder, which exhausts the tric (or, in other words, of the travel of the valve) makes the

we find ns follows
TABLE NO, Y, ~FRONT 8TROKE EXHAUST,

l'm‘(;t; l:'c!-gwd Exhuust p.o“r: ‘:)pcnad
M iTeBinssasuvons sesasess sseese 1-16
e e 0T S a5 A STVl o mie e, o0 3-8

Platon returned

JeiiN T ola violuisia e ere nllle/e/e Wb s b0 s 11-16
1 R A N e T 10 et A Rt full
D Aedeciavassansnse seserase full
Y O O T T e e
LT IR v aielvie vininioin mg9 o8 el y; mieln 5-8
11 sesesessseenensnsss s usase 5-16
11 18-16..... «ersess 0xbaust port closed
12 ....ceeees port again taking steam

TABLE NO. 10,—BACK STROKE EXHAUST.
Piston moved Exhaust polrt ::lpeu-zd
ne

fnches
LT e aicvioralsls siole BB AT OB 1-8
18 e Siale'a’a éluTe a0 /al0 0 0 00 0ls 3-8
Pluton returned
e o vy n e o ey $i0 8 Ww s aoaLs 11-16
b Y (| RS A e A & full
) T B o on e vin dlaloivia’ote x1e v o LA S
H U 1 B A = e R R X A S T 11-16
thi R e O AR saeasnisea 1-2
1112, covesscepussannsnne S ROR &k
11 18-16. .. -. ... exhaust port closed
R e sl e port again taking steam

Comparing the exhaust opening for the frout stroke of
both valve travels, we see that the increased travel has giv-
en us as free an exhaust in the early part of the exhaust,
kept the exhaust port full open during 1 more inch of pis-
ton travel, given us & much more free exhaust during the
Iatter part, and finally increased the average of exhaust open-
ing from § to 11§, Comparing the exhaust opening for the
back stroke of both valve travels, we find also that the
greater travel has given us & greater exhaust opening in the
early part of the exhaust, has kept the exhaust port full
open during about 1} inches more of piston movement, and
increased the average of exhaust opening from 14§ (which it
was under the lesser valve travel) to 113 under the increased
travel. Hence our incressed travel has been highly advan.
tageous to the opening and keeping open of the ports, both
a8 steam ports and as exhaust ports.

It is here proper to explain how it occurs that the increase
of valve travel gives a greater proportionate increase of steam
port opening for the early part of the front stroke than it
does for the early part of the back stroke, and also n greater
proportionate exhaust aren during the latter part of the back

stonm admitted through the aren treated of in table No, 1, |

difference in the port opening before referred to.

Preparation of Thalllum from Soot of Sulphuric
Acld Works,

| BY FRANZ STOLBEA.

In repeatedly working up the soot of two sulphuric seid
works in Germany, where pyrites from Meggen were em-
ployed, a method was employed for separating the thallium,
which depended upon a formation of & thallium alum. The
soot is first passed through a coarse sieve to remove the
pieces of brick, mortar, and clay mixed with it, and then
boiled in water acidified with sulphuric acid. It is next
placed on a suitable filter and stirred while carefully washed
with hot water until all the acid is removed. The wash-
water, after acidifying, can be nzed for boiling & second por-
tion in, and so on. The first filtrate, which is tolerably con-
centrated, is evaporated in very shallow dishes to such a de-
gree as to crystalize. Beautiful large reddish crystals of
thallium-alumina-iron alum are formed as it cools. To the
mother liquor was added some sulphate of alumina, and
again evaporated, when a small quantity of mixed alums
| separated. The last mother liquor, as well as the rinsings
from the crystals, when precipitated with crude hydro chlo-
ric acid, yielded a surprisingly small quantity of chloride of
thallium.
| The crystals of thallium-alum were recrystalized twice
| from water containing sulphuric acid. The alum thus ob-
| tained was so pure that it yielded pure thallinm when acted
| upon by pure zinc and pure sulphuric acid, and with pure
| hydrochloric acid, pure chloride of thallium was precipitated.
| The crude chloride of thallinm may be prepared in the
| usual manner, and next converted into sulphate by means of
| sulphuric acid, and finally, by means of sulphate of alumina,

into thallium alum, which can be purified by recrystalization,

The first method is, however, more convenient, because it
} does not involve the troublesome decomposition of the chlor-
{ ide by means of sulphuricacid. Asthe thallium alum is con-
| siderably more soluble in hot than in cold water, the conyer-
[ sion of the much less soluble sulphate into the more soluble
alum offers the great advantage that the latter cun be reerys-
talized from & much smaller quantity of water, which is more
convenient and requires less time, Beside this, the alum isa
compound easily converted into the chloride or iodide, from
which the metal is casily obtained.

&

Horso Car Bell Punches,
The Hartford Post states that the patent bell punches
manufactured at Colt’s armory are pow very extensively
used on horse car lines, especially in the large cities. There

stroke than during the latter part of the front stroke, the
reason for which is that the incresse in the travel of the
valve (und hence in the throw of the eccentric) increases the ‘
lead of the valve; and the altering of the position of the ec- |
centrie to tuke away this increase of lead brings the eccen- |
tric into such u position that n line drawn from the centor of |
its bore to the most distant part of its circumference, repro-

senting the throw of the eccentrie, would be nearly true (if |
it wore circular instead of straight) with the circomference |

movement, and dividing the sum total by the number of | of & circle described from the center of the holt at the oppo- |
tnches in the stroke, which will give us In cach ease the ave. | 8ite end of the cccentrie rod, as shown in Fig. 53, A being |

i‘lf] 53. 2 /’

rage port area for the whole stroke, we shall find the average
for the front end of the lessor valve travel to be § of an inch,

and for the same end of the greater travel to be § of an inch, |

the average for the back stroke of the lesser travel to be 84,
and for the greater to be §,

A glance ut the respective tables will also show the admis-
slon of steam to be much greater during the early part of
the stroke, in the case of the increased valye travel, which iy
of great advantage The quarter movements under the in.
cressed valve truvel will be

TABLE XNO. 8,

Movement of erank Piston movement Average port opening
Ist quarter......o. 684 inches. ..o 13
RS o s dai, A 0 1 e S P
T SRR RN 4 1 GO (R vove 444
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From the sbove table we find that the increaso of yalve
travel has been more sorviceable to the fourth quarter move-
ment than any other, loaving its opening still less than the
other, it is true, but still largely inereased : which is vory
mportaut, because it s %o much more proportionnte to quar-

l

:

|

|

;

the joint of the slide valve spindle and eceentric rod end, B,
the line representing the throw of the eccentric, and show. |
Ing the position in which the eccentric requires to be set in
the case of the lesser valve travel, C, a line representing the
throw lne of the eceentric as it is when the occentric is made
to suit the Increased valve travel, and the dotted line, D, u
oircle struck from the center of A

| nately slanghtered.

are about 1,500 in use in New York, 1,600 in Philadelphia,
400 in Boston, 200 in Chicago, 150 in Buffalo, 100 in Provi.
dence, 150 in Albany, and 200 in Troy. In London there am
1,600 in use, 1,200 in Dublin, and 150 in Liverpool. These
punches are not sold to the companies, but are loaned to
them at & fixed rte, and there are two punches for each car,
The punch which is used to-day is turned into the office to be
resot for tomorrow, and in the meantinie the conductor em.
ploys the spare instrument. A general rule is that every
conductor is compelled todoposit £100 with the company for
the safo keeping and fair usage of the punches.

— I ——
Cruelties of the Seal Fisherles,

Attention hng been ealled at different times to the barbar-
ous practicos idontified with seal fishing. At the breeding
weason, the unfortunate animals wre swooped down upon in
their lee-bound retreats, and both young and old indiserimi-
The young seals vield but little oil,and
their skins are comparntively valopless; and it is, therefore,
from a commercial poiat of view, inexpedient to kill them,
leaving sontiment altogether out of tho question. We are
glnd to observe that there is a probability of an arrangement
belng mtifled which will ensure for the seals a close time,and
save them from the extermination which now threatons, The
British Board of Trade is moving In the matter,and the opin-
ions of those connected with the trado are being ascertained
with a view to ultimato action, It is probable,says the British
Trade Jowrnal, that an international law, binding on the
British, Norwegian, and Swedish Governments, will eventu-
ully be ngreed on, which will prevent the snbjects of those
governments from fishing for u specified period of the

| yeur
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CUTTING GEAR WHEELS,

The Chemnitz firm exhibited at the Vienna Exposition a
gear whoel cutter, of which we herewith present an engra.
ving, which clearly shows the construction. The cutting tool
Is moved on a bed placed diagonally, and supported at the
end by a movable rest.  Asthe cut can be varied to any an
gle, wheels of any dimensions or bevel can be made by

[JaNnuARrY 30, 1875.

A Selentific Intor-Collegiate Contest, tion of laws of which at present wo are very ignorant, com-
A collage contest in oratory recently took place in this city, | ing athwart the globe on which we live, and & complets :
change taking place in the relations in which things even in $
the outward world stand at present, so that in the seriptural 3
sense of the word there may be an ond to the world, as thers
is cortainly to be an end of our earthly life? To be sure,
things have gone on for a long time in the same way, but is

in which represontative students of six institutions of learn
ing participated, The exercises have excited much interest,
and the succesaful competitors have been awarded substantial

prizes. There Is no question but that the public regards

favorably these trinls of intellectual strength among our

4

!

this machine; and an ordinary planing tool can be used,
turning ont gear work of the highest finish and accuracy.
The machine is simple In construction;and it seems to be a
useful tool, capable of many applieations which shop prac-
tice will, from time to time, suggest,

& »-
L

THE BESSEMER SALOON STEAMSHIP.

We illustrate herewith the interior of the steamer designed
by Mr. Henry Bessemer, to defeat seasickness and give com-
fortable transit to persons in delicate health. Among her pe-
culiarities are two pairs of paddle wheels and her freeboard
of only 8 feet for 48 feet from each end. A sort of hurricane
deck, 254 feet long, extends from bulwark to bulwark, 8 feet
above the main deck. Her engines, nominally 750 horse, can
work up to 4,600 horse power, which, it is calculated, will
propel her at 18 or 20 miles an hour. The two paddle wheel
shafts are 108 feet apart, and the swinging saloon, 70 feet
long, is placed amidships between them,

Mr. Bessemer designed the apparatus for
keeping the saloon perpendicular, an ar-
rangement which possesses several original
and ingenious features, which are fully de-
scribed and illustrated on page 50 of our
last issue. The new steamer is built from
the designs of Mr. E. J. Reed, formerly
Chief Constructor to the British navy.

If the inventor's hopes are realized, a
very great stride in steamship accommoda-
tion will have been taken. As will be seen
from our engraving, which represents a
cross section of the vessel, the saloon is
very commodicusly and elegantly fitted up,
and its great size will enable a large num-
ber of people to occupy it without suffering
from the indescribable stuffiness and nausea
inseparable from steamer cabins even of
the largest usual dimensions ; while for the
great number of people to whom a sea
breeze is the most enjoyable part of a voy-
age, the upper deck over the saloon will
afford an agreeable promenade, as well
protected from the effects of a rolling sea
as the elegant apartment below,

The Bessemer started on a trial trip De.
cember 21, Iast. The day was foggy, and the
trinl was not completed ; but the attempt was
not sltogether unsatisfactory, as it was
found thut, with a pressure of only 10 Ibs,, the engine malk.
ing but 20 revolutions, & speed of over 16 miles an hour was
made against a strong head wind, As it |y intended to run
her with 80 1bs. steam at 30 revolutions, n very good ulti-
mate result may be expected. She asnswered her helm
very readlly, turning ina very small circle for a vessel of
lier length. Mr. Reoed was well satisfled with her behavior,
her fore deek being soldom covered with wayes, in spito of
hor low freeboard. Another point was matisfactorily solved,
nimely the manner in which her two gets of paddlewhesls
worked together, The broken water from the forward pair
of wheols was xoslight in its action on the after pair that
t1ie two never varied more than one or two revolutions per
minnte from each other, thus showing a very small percont-
age of slip for the after pair of wheels. The vessel was con-
structed by Earle’s Shipbuilding Company, of Hull, England ;
snd further trial of her engines was in contemplation when
our last sdvices left England,

,fz‘ﬁfﬁﬁMﬂIﬂM:‘ﬂﬁMMfﬂ!
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GEAR WHEEL CUTTING MACHINE.

students, and the effect of the same is naturally to awaken a
broader taste for education, and desire for its adyancement
thronghout the country. Why, however, should these com-
petitors be confined to the classical and literary departments
of the colleges? Let us have a scientific inter-collegiate
contest also. There is the Sheffield school, the Worcester
Institute, the Columbia School of Mines, the Stevens Insti-
tute, the scientific departments of Union, Cornell, Lehigh
University, and of a multitude of other colleges, all of
which could furnish contestants. Cannot Professor Draper,

that any proof that they are to go on in the same way for
ever? You arise morning after morning in good health and
strength, and seem to say to yourself for a time that this
will last for ever; but one morning something happens, you
cannot explain what; the best physician in the world cannot
tell you what; but something has happened that Inys you on
a bed of sickness, and in two days sends you off to your
grave & corpse. \Vill the experience of the reality of the
way in which everything has gone on since you were young,
[till you have attained maturity, save you from that great

or Henry, or any of our foremost sclentists, suggest subjects | mischance? Again, men for centuries had ranged over the
for essays, and will not some of our wealthy citizens who | mountains in Campagna; they thought that all would go on
are directly interested in scientific progress join in offering there, herds and flocks feeding and vineyards growing as
prizes for the best original investigation to be made by any they had done for centuries; and suddenly there was a
student in any department of science? The essays could be :stmngo sound heard, and a voleano burst forth, and the
read and passed upon by a competent board of judges, and | greatest philosopher of the age came to look at it, and lost
the rescarches could be described and fully illustrated or his life while he was looking. But neither he nor any of the

BESSEMER'S OSCILLATING SALOON STEAMER,

repeated, if possible, by apparatus in presence of the
nudience,
The End of the World,

If the body’'s death seems to teach the lesson that modesty |
is becoming to the scientific speculator, what shall we say as !
to tho prospects of that materinl frame which s beyond our-
solves—the general orderly framo of the universe as we see
it around us? People would suppose, from the way in which
you hear men talk now, that thore was not the slightest
chance of any great organic change ever coming across the
outward world in which we live. No doubt God works by
fixed laws. No doubt the world goes on morning and (-\'on.-
ing, and summer and winter; but what reason have you to
suppose that it will so go on to infinity? Have no great
catastrophes befallen the world before now? Does not phy-
sical science itself speak of theso catastrophes? What is
there to prayent other catastrophes, produced by the opera-

men who had speculated with him ever ex-
pected that these great cities were to be
swept to destruction, and their beautiful pas-
tures to become for a time an arid wilder-
ness. I do not say such instances explain or
tell us distinctly that such catastrophes will
befal the whole globe ; but at all events, I
think they ought to make us modest, seeing
that the wisest know so very small a portion
of the laws that regulate God's creation.
Surely we may not dogmatically assume that
such catastrophes are beyond the range of
possible or probable events. It is true, I
say, things have gone on for a long time,
and men say: ‘““ Where is the promise of
His coming, for all things continue as they
were from the beginning of the world ¥ But
still with Him, with whom one day isas a
thousand years, and a thousand years as one
day, there may be changes maturing which
no philosopher of the present or of any pre-
vious age has ever dreamed of, which will
bring this great catastrophe to the globe,
which will answer, on the whole outward
ereation, to something ns great as is our pass-
nge from life to death, and what is beyond
it. 1 do not think there is anything fanci-
ful in such an expectation. I beliove that
n man, of that modest mind which is the
oharncteristic of truo sclence, will hesitate
befors he pronounces with any assurance that such a change
may not come over the world as has been distinetly predic,
|ted in the Seriptures.—Dr. Tait, Arehbishop of Canterbury

Proteotive Power of Clothes,

Clothes protect the body, not by keeping out cold, but
by keoping heat in, or more correctly, by allowing through
their interstices such ventilation that the nervous system
may not be sensible to extremes in changes of temperature.
If the first mentioned offect were produced by garments, then
the material which is the most impervious to air would be the
warmest. A kid glove, for example, would keep the hands
more comfortable than thick woolen mittens. Just the re-
verso, ns is well known, is the case,

Dr, Pettenkofer states that equal surfaces of various ma-
terinls are permeated by air as follows, flannel taken as

100: Linen of medium fineness 88, silk 40, buckskin 38,
tanned leather 1, chamois leather 51, -




Y

January 30, 1875.)

HIGHLAND AND LOWLAND CATTLE,

Two distinet varieties of neat cattle are
indigenons to Scotland ; and all breeders are
familiar with the races, which, either pure
bred or modified by cross.breeding, are to
be found in all countries.

The lowland cattle are celebrated milk-
ers, and the well known Ayrshire cow is
probably a derivative from this stock. The
beauty of this race, when thoroughly do-
mesticated, is weoll known; and their value
to the farmer and the dairyman is highly
appreciated in this country, where also their
graceful, sleek, good-conditioned appearance
adds an ornament to our yards and pastures.

The mountain oxen (or kyloes,as ealled by
the Scoteh agriculturists) are generally black,
red, or brindled in color; and from the
earliest times they have been used to roam-
ing the forestsand the hills, holding nocon-
nection with tame cattle, and concealing
their calves in fons and underwood. Their
golf-color (free from variegation, an infalli-
ble sign of domestication and servitude)
still testifies to the purity and antiquity of
the race. The animals are by no means
large specimens of their genus, but their
meat is excellent, and a large portion of the
London supply is drawn from the neighbor-
hood of Aberdeen, in Scotland,

Wae illustrate both these breeds of cattle,
the drawings being from the pencil of Mr.
Harrison Weir, an English artist and natu-
ralist, whose vivid and scourate pictures of
animals are widely celebrated.

Many interesting anecdotes of the sagaci-
ty and intelligence of cattle have been rela-
ted,among which are the following (selected
from The Letsure Hour, from which we ex-
tract the engravings)

A cow once had an aversion to a certain
millkmaid in a dairy, If ever she dared to
attend, Colly would stand patiently till the
process was finished, and then turn round
and kick over the full pail with a movement
too agile, albeit premeditated, to be fore-
stalled. Another cow held herself the queen
of her herd, and would neverleave the field
anless she went first; so obstinate was she
in this matter tbat, if any or all of the other
cows left first, she would refuse to move un-
less the dairymaid drove the whole of them
back again into the field, when,with
a graceful bow of the head, she
would condescendingly take prece-
dence and march home, the other la-
dies of her kind meekly following.

There was one cow which was very
much attached to a little lass of scme
cight summers, This cow grazed in a
large field with many others, When
the child entered, if at the farther
side, the cow would at once perceive
her, and run to meet her, lowering
its head with its formidable horns,
in o manner which would have been
frightening to a stranger. The little
girl would hold out her dimpled
arms and run as eagerly to meet her
old friend in & warm embrace. It
was a pretty sight to see the child’s
arms round the cow’s great neck,
while she kissed its brindled coat,
and the gentle animal Heked with iy
rough tongue the bairn's golden curls,

On Baturday evening, just after a
heavy rminstorm (in Munor Town.
ship, Pa.), little Henry Goff was saved
from o grave by n cow which ho wus
driving home. A number of cows
were pusturing on the farm of Tho.
mns Seachrist, in Manor Township,
and had crossed a small run which
passed through the premises. The
boy, who is very young, was sent for
the cows, and he had to cross the
run, which was very much swollen,
on & small foot bridge. Two of tho
cows proceeded along quietly and
passed through the run, but the third
would not eross it, notwithstanding
the little boy urged her on deter-
minedly,  Beeing that she refused to
g0 norons, the boy thought ho wonld

envo hor where she was, and drive
the other cows to the barn. Ho
stopped npon the frail bridge; and
jus!.ulm wus near the middle, the
structure snapped asunder, and pre

cipitated him into the swiftly flowing
waters below, The cow seemed to
comprehend that the boy was in dan.
ger of being drowned, for she in.

stantly plunged into the stream be-
Jow the bridge; snd as the little chap
flonted up to her, she appeared to
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LOWLAND CATTLE,

HIGHLAND CATTLE

wait' for him, an advantage he was not
slow to take. He clasped her round the
neck, and was drawn hastily to sbore, ter-
ribly frightened, but not much the worse
off bodily by his experience.

- -

Anointing with Cocoa Butter for
Scarlet Fever.

Upon the recommendation of Schnee-
man, the anointing of the body with fat
has been extensively practiced in Germany
during the past ten years, with the view of
lowering the temperature and hastening
the desquamation. Dr. Bayles suggests, in
this connection, the employment of cocon
butter, as producing a more cooling and re-
freshing effect upon the patient, and emit-
ting a more agreeable odor in the sick
chamber, This agent, on account of its
solid consistence, is more readily applied
than either fat or oil, and is more easily
absorbed by the skin. Furthermore, it is
thought to afford the system a certain
amount of gnourishment.

In severe fevers, the entire surface of the
body should be rubbed with this substance
every hour, or at least once every four
hours. Its application is also recommended
in typhoid fever, in cases where the pa-
tients manifest a dread of water, or where
the application of wateris impossible: like-
wise in other inflammatory diseases, espe-
cially the severer forms of inflammatory
rheuamatism and tuberculosis.—Herald of
Health.

[Some years ago an acquaintance of ours
had several children very sick with scarlet
fever. After their recovery he communi-
cated his recipe, which was published at
the time in this paper; he had kepthis
little patients well anointed with the rind
of smoked hams. He believed his treat-
ment to have saved his children; and we
remember to have received at the time a
number of letters from persons who had
practised the method after onr publication,
commending the ham remedy as important
to the community.—EDS.

The Bottom of the Sea.
Among scientific puzzles isone which has
long perplexed geologists, namely, the ex-
istence of large areas of rock containing no
siym of life, side by side with forma-
tions of the same period which are full
of fossils—relics of primeval life.
Why should one be so barren, and the
other so prolific? There isnow anan-
swer to this important question, and
readers who take interest in the ex-
ploring voyage of the Challenger will
be glad to learn that the answer comes
from that ship, in a paper written by
Dr. Wyville Thomson, chief of the
scientific staff on board. This paper
was read last month at a meeting of
the Royal Society. It contains the re-
sults of deep sea soundings which
have revealed the existence of vast
areas of barren clay at the bottom of
the sea, in depths varying from two
thousand two hundred to four thous
and fathoms and more. In other parts,
the bottom is composed of the so-called
globigerina, which live near the sur-
face, and sink to the bottom when
dead. There they accumulate, build-
ing up chalk for ages to come, w hen
land and sea shall once more change
places. But it is remarkable that, at
the depth of two thousand two hun-
dred fathoms, the gledigerina thin off
and disappear, and the gray deposit
merges into the barren clay above men-
tioned. The explanation is that, below
two thousand fathoms, the tiny shells
of the glodigerina ure dissolved by some
action of the water, and that the mi-
nute quantity which they contain of
aluming and iron goes to form the
arcas of barren clay. 'The extent of
these areas is so great that it exceeds
ull others us yet known at the bottom
of the sea, and it is the most deveid of
life. In this respect, the red clay now
forming resembles the schist which at
present ocouples so large a part of our
carth's surface.

W nre all more or less familiar with
chulk and with rocks that show no sign
of fossils; and to be thus, so to speak,
made eyo witnesses of the process by
which chalk und rock were formed is
unusually interesting. An eminent na-
turalist declares that this paper alone
is worth all the cost of the Challenger
expodition,—Chambers’ Journal
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THE VEGETABLE FIBERS AT THE UNIVERSAL EXPOSI-

TION VIENNA.

Y PROFESSON DL JULIT'S WIRSNER

Number 11

In the English colonial exhibit, furthermore, there were
displayed two East Indian fibers, up to the present time
quite anknown to European commerce. We refer to the
wercwn fiber and the jetee fiber, which, so far as tenacity is
concerned, throw all the vegetable textile fibers with which we
are noquainted Into the shade. The first is the fibrous bark of
ealatropis gigantea, and the Iatter that of Marsdenia tenacis-
mma. A compamtive estimate of strength is afforded by the
following exmmple: A jute cond of given size will support,
say 140 1bs., while a cond of jetee fiber of the same dismeter
will support a weight of 248 1bs., the ratio of strength being

was nowhere exhibited save as an article shown In practice
to be an excellent substitate for mattrass filling.  This fine
[ material consists of the seed tufts of several trees of the
| tamily bombacer. Of these mw materinls we noticed the
'{nllo\;‘in'z varieties on exhibition : paina limpa, from Braxzil
| (seed tufts of bombax heptaphylium nnd b, eeiba); the kabok,
| from the Dotel colonies (obtained from erd dendron anfratio-
[ awmn); the Edridon vigitale, from the Wost Indian French
colonies, ealled also patte de licire (from Odkrenia lago-
| pua); Venezuola exhibited, under the name of lm'fu régé.
| tale, the wool of both @, lagapus and B, cumanenma, The
wool of 0. lagapws s brown,while that of the sovoral bom.
bax spocies I white, or only slightly colored. All of the
[ vogretable wools above enumemtod consist of a delicate, not

| brittle fiber, which forms when in bulk a soft, elastic mass, |

well adapted for the purpose to which it is applied (see
nhove)
In Holland, the kapok ix very Inrgely introduced; und in

vers nearly as ono to two. For the manufacture of ropes | Germany, likewise, the wooly product of erfodendron anfrae-
3 3
and cordage necding great tenacity, the above named fibers | tuowwm, under the name of vegetable down has recontly been

are therefore deserving of high recommendation.

The fiber sunn, finally, is worthy of some attention on the
part of our hemp and coarse fiax manufacturers. This is a
very strong fibrous material obtained for many years in Indin
from the erotalaria juncea, extensively cultivated in Indin,
Java, and Borneo, Sinece its fisst introduction to Europoean
manufacturers, which occurred at the Paris Expoaition in
1867, the sunn has been to some extent employea in Eng-
land. The nppearance of this material is not very propos.
sewing, the commercinl product resembling tow more than
anything else. This is, however, to be attributed to the
method of its prepamtion. By the employment of a more
complete mode of separation, the fiber could be much im-
proved in fineness and homogeneity. Strength and great
ability to withstand alternations of wet and dry are its ohief
characteristics,

In one qualification—namely, its want of hygroscopic pro-
pertios—the sunn surpasses every known fiber: and whereas
the last pamed raw materials are able to absorb from 16 to
22 per cent of moisture from the air (and some are known
that take up as much as 40 to 50 per cent by weight of mois-
ture when exposed to o damp atmosphere), the sunn, under
ordinary eircumstances,containg only 5to 6 per cent of water,
and can absorh, from an atmospliere charged with moisture,
only 10 to 11 per cent. As these raw products are sold by
weight, and no account is taken of the weight of moistare
absorbed therein, this property of the sunn is worthy of con-
sideration.

The coloninl exhibits were likewise rich in their display
of manilla hemp and cocoanut fiber; to these, however, it is
unnecessary to do more than simply refer, inasmuch as our
manufacturers are already sufficiently familiar with their
qualities. The material called pifte,the fiber of certain agave,
has been introduced in Vienna within the past few years un-
der the name of fibris, and so largely employed, in the |
manufacture of brushes and the like, that it may be of in-
terest to name the countries that make exhibits of the raw
material. These are: Martinique (agave Mericana) Guade-
loupe (a. Americana and a. yaltida),Guiana,Brazil, Venezuela {
(the exhibit of this country, called cocwisa fiber is closely
allied to the pite; it is the product of Fourcroya gigantea),
Indis, Mauritius, Réunion, Algeria and others. Central and
South America, however, are the chief producers of this
fiber. The plasaras of Brazil, with which we are nlrud_v|
familiar, was likewise well represented at the Exposition. |

Before passing over to the consideration of the vegetable
silk and wool, and of the vegetable horsehair displayed at
this exhibition, it will be well to enumerate some of those
vegetable textile materials, thus far entirely unknown to
commerce, but which are largely utilized in their native
countries, and may in time play an important rolf in our
textile industries. In this enumeration belongs the bark |
fiber of numerons species of hibiscus (k. cannabinua, tiliaceus,
sabdarigfa,etc., found and utilized chiefly in India); the gena-
ine alozs and ananas fibers; and the vacoa orcacona, consist-
ing of the leal fibers of the pandanus, and produced chiefly
in Réunion, Mauritius, and the French colonies.

The so-called vegetable silk, the seed tufts of numerons
wrelepindacea and apocynaces, were happily not so strongly
represented as at the recent Paris Exposition. At that time
the French colonies presented such a quantity and variety of
these products that one was tempted to regard them as wares
of much importance.

In spite, however, of the beauty and eminent luster of
these silks of the vegetable world, their technical value is
very small.  The fiber is both weak and brittle, and there.
fore poorly adapted for woven fabries, And unfortunately
these are the varieties that might be placed in the market in
unlimited quantities: the seed tufts, for example, of axclepian
glgantea and eurarsarica, that are least valuable for indus.
trial porposes, In this connection, the seed tufts of Beau-
mondea (East Indiog) appear not to have received the atten.
tion that the material deserves, inusmuch s its comparatively
greater strength would appear to render it more adaptable
for utilization than those previously named,

The vegetable silk appears to be far better adupted for the
manufacture of artificinl flowers und similar artistic work—
in which direction it has been congiderably employed—than
for textile uses, It has likewiso heon suggested ux n substi-
tute for down in filling bolsters, pillows, and the like ; but

for this use, the brittleness of the fiber will be likely 10|

prove a serious objeetion. The samples of this product at the
Exposition were almost exclusively from the French colonies ;
snd in the published catalogue of their exhibits its merits
~were placed in the most flatering light,

introduced. The statement,oceasionally met with in books, {
that these vegetahle wools, either alone or in mixture with
votton, could be satisfactorily made into woven fabrics—upon
which point,] haveon o former oconsion expressed my doubts
on nccount of the wenknoess of the fibers—nppears to bo quite
erroncous; ot all events, no such goods were at the Exposi.
tlon, nor were any of the exhibitors aware that this result
had ever been accomplished ; in nddition to which,all the ex-
hibits were entered as bedding materinls,

In addition to the above, a number of conrse vegetable

fibors, generally charncterized as vegetable horsehair (erin
végitale), nre deserving of notice.  The desirability of secur-
ing n cheap substitute for the expensive horsehair, which
should possess similar properties, and resemble it closely
enough to be mistaken for it on cursory observation, has
long been felt in several important branches of indostry, In
Austrin and Germnny, the lenves of carer brizdides, brought
into the market from Upper Austrin and certain quarters of
the Grand Duchy of Baden, is used in enormous quantities
as a substitute for horsebair. The material in question is
but slightly elastic and not very durable, and affords only
an indifferently good substitute.
The erin d'Afrigue (called also erin Aversing) of the French,
the split leaves of the dwarl palm (chamacrops humilis), is o
far superior article for this purpose, and it is now being im-
ported into Europe from Algeria in large quantities, The
same material has Iately been brought into the Vienna mar-
ket for bedding,’and colored black (the natural color of the
product is green); itis known by the name of Afrik,and is em-
ployed for a great variety of uses. The introduction of the
erin d'afrique has unguestionably been of great utility to
numerouns industries, Despite its excellent qualities, how-
over, the leaf of the dwarf palm is by no means the best sub-
stitute for horsehair with which we are acquainted. Of
far greater value for this purpose, inasmuch as they possess
the properties of horsehairto a much higher degree, are to
be mentioned the three fibers oo, pitool,and caragate. The
¢joo fiber, called also gomuti fiber, is the product of a very
common sugar palm of India (arenga saccharifera),and occurs
in the form of a black horsehair-like mass, growing on the
stems where the leaves have been attached. This fiber re-
mains behind when the leaves fall off. The black fiber
Fitool has a similar origin. It is derived from the palm
species, caryota mitis (Réunion) and ¢. wrens(Indis, Ceylon).
The best substitute for horsehair, however. is without ques-
tion the fiber caragate, called also tree hair. This fiber is
a portion of the aerinl roots of a parasitic plant (bromelincea)
infesting certain trees, and occurring in Tropical America.
It attains alength of 8or 9 inches,and in appearance, elasticity
and tenacity approaches so closely to the genuine horsehair
that an ordinary observer will scarcely be able to distinguish
the difference, By bumning one of the fibers, however, its
vegetable character may be readily established by the ab-
sence of the characteriatic odor of burning horn, which ac-
companies the combustion of horschair and similar animal
matters. The following very essential difference between the
two materials, which is observable npon close inspection, will
serve to distinguish them apart quite readily: The horse-
hair consists of one single fiber throughout its length, while
the caragate consists of a succession of branched fibers, At
the present time Guinna is perhaps the most important pro-
ducer of this valuable materinl, and the only objectionable
feature incident to its Introduction i found in the fact that
denlers employing it cannot resist the temptation of repre-
sonting their goods ns belng made of the genuine article.

The coarse fibers were represented at the Exposition by
the esparto fiber, and unother obtained from Spanish cane, by
mechanical disintegration. Ropes, cords, ote,,made from the
last pamed matorinl, were amongst the novelties of the Ex.
position, having been exhibited for the first time. Ropes,
and the like of the eyparto formed one of the features of the
Paris Exposition of 1867, and their reappearance st Vienna
domands no specinl notice in this report,

~ -
Permunence of Vital Power,

In clearing away the rofuse from the anciont silver mines
of Lnurivan, in Greece, n lurge number of seeds of o papuyer-
neen of the glavcium gonug wero found, which must have
been huried there forat leant fifteen hundred yoars, Exposed
to the beneficent influence of the sun's rays, they rapidly
took root, flourished, budded, and blossomed, their yellow
corollay being beantiful in the oxtreme, ‘This interesting
flowor, unknown to modern selonce, iy purticnlarly and
frequently deseribed in the writings of Pliny and Dioscorides,
und In thus again resuscitated, aftor having disappeared from

More modest in its pretentions waus the vegetable wool It

Nature of Nerve Force,

In one of Jean Paul Richter’s novels—if our memory
serves us rightly, in that one ealled Der Comet—the hero is
said to have had, when a boy, a peculiar light visible around
his Lead when ina darkened room, something like the aureole
or nimbus with which the old painters used to represent
divine or saintly personages. Richter, who in such matters
faithfully followed the extraordinary in Nature, gives, as his
wont is, various references to medieal works wherein such &
phenomenon is mentioned. Thero is indeed no question of

| the correctness of such observations. But the explanation
| of the phenomena has been insufficient,

Dr. Brown-Séquard, in a recent lecture, quotes an analog.
ous phenomenon. He remarks that there are animals which
| are phosphorescent, and which are so under an et of their
willy, 8o far as we can judge, and under the influence of the
norvons system ; so that light also can be evolved as a trans-
formation of nervous force. There are cases of consump-
tion in which light has come from the lungs. The fact has
boen pointed out by Sir Henry Marsh and other physicians.
The light appenrs not only at the head of the patient, but
it may be radiated in the room. It has been considered that
the light was only n peculiar effect of the mucus that came
from the langs of the patient. Dy, Brown-S8équard continnes :
~'*It is not likely that this is the case, because mucus in
gronter quantity is evolved, and all sorts of mucus, from the
chests of the people, every day, without any such phenome.
non, I have read the history of ench individual case of the
kind, wo far as I have been able to get it, and in every one
of the cases, the patient, I find, was in a terrible state of
neryousness, ™

If this were shown beyond » peradventure, our theories
of nerve force would undergo material alterations, as it
would st once come into the category of the forms of motion,
nnd be seen o be a correlate of light, heat, etc. To this in-
vestigation seems tending, but no one can aver that it has
been proven.—Medical and Surgical Reporter.

DECISIONS OF THE COURTS.

United States COlrcult Court.,~~Eastern District of
Pennsylvania,

PATENT LOUOMOTIVE TRUOK,—THE LOCOMOTIVE EXGINE SAFETY TRUOK
COMPANY 04, THE PENNSYLVANIA RAILROAD COMPANY,
The

ttnt in sult (patent of Alba F. Smith, February 11, 1862) was for the
ot true th
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Let a decree be ;.
. K and CAaries ¥, ke, for complainants,
Sc?'#' zf:mm Chapman B ddle, for respondents. ]

United States Clroult Court,~-Southern Distriet
of Ohlo,

{October Term, A. D. 153, —Rehearing October Term, A. D. 15W.])

PATEST BAKING OVEN.—JOAEA BALL 4. GRORGE X, WITHINGTON AND O, M.
LANODOX , —~SAME £4, JOUN BAILIE,

EMMoxs AXD SwixG, J. J.1
OPINTON OF THE COURT,
The bills charge

infringement of letters m granted to w
for an ** Improvement > reissued 12,
O second (lbe, June 1, 167, and ext for seven years from
ember 23, 1570,
mu{’é'mol connscl, both eases were argued together, and the dect
slon to be delivered governs both
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NEW BOOKS AND PUBLICATIONS.

MANUAL OF DETERMINATIVE MINERALOGY, WITH AN INTRODUCTION
ON BLowrire ANALYSIS, By George J. Brush, Professor of
Minernlogy in the Sheflield Scientific School. Price $3. New
York city: John Wiley & Son, 15 Astor Place.

Professor Brush and Prof S. W, Joh have for many years had con-
trol of one of the most lmpor of our technical schools; snd the Shefeld
students are well grounded In the methods described in this volume, the
greater part of which was complled, some time ago, especially for thelr use.
1t Is a work of tho groatest practical value, and the classification Is very exact
and descriptive, and yet simple and clear. Although much has lately been

written on the subject of blowpipe analysis, it is not prob that the b L]

of study (s nearly exhausted; and Professor Brush's treatise carries it down

10 the Iatest dato exemplifyiog the pr with well d illusteations.

We recommend this work to the attention of the scientific world,

A NEw TREATISE ON THE ELEMENTS OF MBOHANICS, BSTADLISIING
Striot Precision in the Meaning of Mechanical Terms. Accom-
panied with an Appendix on Duodenal Arithmetic and
Metrology. By John W. Nystrom, C. E. Philadelphia : Porter
and Coates, 822 Chestout street.

Mr. Nystrom has published a work which is lfkely to be of value 10 engi-
neers aod students of mechanical physies. It ! problems

n statics and dynamics, many of which are new to Sclence, and are solved
with clearness and origloality. Most of the solations are fllustrated by dis-
grams, The treatise Is exhaustive, and ins the author’s toto
the statical condition of the heavenly bodies. The appendix coutalns some
remarkable speenlstion ax to the use of systems of numeration with other
hases than 10, such as the duodenal (base 12) and the scaldenal (base 16) ; but

the disadvantage of maklog a change In a matter of such overyday usage 18

far greater than anything that can be gained by a more symmetrical method,

eapocially whon (an we recently showed In the case of the French meter) the
supposed improvement s merely theoretical.

Boox-EEErING SIMPLarieD : THE DOUBLE ENTRY SYSTEM HRIEFLY,
Clearly, and Coneisely Explained. DBy D. B. Waggener. Price
£1 in cloth, 35 cents in boards. Philadelphia: D. B. Waggener
& Co.

This I8 & neat and useful little work, written with clearncss and fllustrated
with specimen pages of the various account books.

Inventions Patented In England by Americans.
[Complled from the Commissloners of Patents® Journal, )
From December 18 to December 24, 1574, nclusive,

BorLens Fursace,~W. C, Ford, Brooklyn, N. Y,

Cax.—F. D, Brodhosd, Boston, Mass,

Lirs Pagsxnvino Drowank.~R. W. Newbery, New York olty,
Negone. —H, M. Jeakins ¢t al , New York city.

Foxr Cyraxonn, 570, ~G. F Dlake, Boston, Mass,

Sruixos. ~R, Vose, New York city,

StEax Boinee.—W, C, Ford, Brooklyn, N. Y.

Sunotoan Nexotn, ~H, M, Jenkins, New York city.

Vavyr Liour Cover.—J, T, Foley et al, New York city,

Recent Dmevican and  foreign Patents,

Improved Sulky Harrow,

David Balgoon, Wattsburg, Pa.~The harrow I8 made in throo see-
tons, each soction being formed of three S-shaped parallel burs, con-
nootod by croms burs,  The S-bars are secured to each other, ut their
points of nterseotion, by the shunks of the harrow teeth, which pass
through boles In the sald bars, and are secured o place by nuts
serowed upon thelr uppor ends.  The nut of the contral tooth of the
oext to the roar eross bars of cuch section is made with u loop, to
which is seoured u chuin. The other ends of the three chains are so
ovonnotted that all the sections may bo controlled Ly a lever at the
driver's seat. Thero wro also dovices whereby the polnt of druft
attachment may be ndjusted ax required, and also whoreby the see-
tong are allowed to conform to irregularities (o the ground,

Improved Range,

Bdwin O, Beinokerholt, New York elty.~The Invention conslats in
the combination of the eiroulation aod exit flues (o conneetion with
un elevate boller, to adapt it to be heated by the products of ¢ome-
bustion ug thoy puss from the raogo o the chimuvy § in tho armoy
went of the elroulation and exit fues In connection with the ele-
vatod oven to adapt It to be heated by the produots of combustion,
as thoy pass from the range to the chimney; fn the arrngement of
the ciroulation and exit Hues of the clevatod ovens, In connection
with each other, to cnable the products of combustion to bo con-
dueted wround both or either ; In the wrrangement of the base dam-
pery, Ao conneotion with the base tlucs of the elovated bollor, to
ooable the direotion of the products of combustion around the boller
nnd ovens to bo controllod us desired ; o the areangement of tho top
dimupors b eongsetion with the exit flues to onable the direction of
1l produsts of coinustion through sajd flues to bo controlled ws

KYmproved Harvestor,

Clooree Foster, Clarkeville, Nob.~The ossential fonture in this de-
viee ponsists ln un arvangermont of knives, fingers, and codless bunds,
the o, after belng cut, I8 deposited at thoe Inner sido of
the platform in the rear of tho drive wheels, 50 us Lo be out of the

way of the maching ut its noxt round.

Tmproved Mallroand Switeh Sigonal,

Hivnm Cor rady York, Pa.~/This Is a railroad sigoal conslstiog of
ﬂ:m tarpedom, whieh are moved upon the rall by the switch

‘' product of combus- |

Improved Graln Welghing Apparatus,
William N. Julian and Josoph H. Bussort, Tarlton, Ohlo.~There is
| 8 platform for the bug to rest on, and n ring for holding the mouth
of the bag. They are suspended from tho short arm of n scale beamn,
%0 us to have a slight rising and falling motion, and the platform is
Jointed to the frame. By sultablo construction, when the recelving
hopper on the scale boam gos down, the spout will be closed, and
when the weight goes down It will be oponed, so that the grain may
| be continuously spouted Into the hopper while the filled bags nre
removed and empty ones put on, und the beam Is caused to work a
rock lever by & rod and arm, to turn a system of registoring disks.

Thomas Joyce, New York olty,~This Is a metal frame secured
to the axle near cach hub, and suitably brmeed. Should the axle
break or a wheel bo crushed in, or otherwiso break
guards will come In contact with the ground and slide along it,
rbm-n:‘gg the :num‘l“body from dropping so low ns to throw out

oS0 ng, and enabling the wagon to be deawn b t J
ropair shop without trouble. s liod

Improved Horse Hay Rake,
Joshua Evered, Hopewell, N. Y.~ In this wheeled horse ha
X y mke
the pivoted wire teoth are clovated by a lifting bar. The teoth
slide through the staples, and turn on a fixed rod, while the bar
makes & quarter revolution around the axle as a center, until the

1 | driver disenguges pawls and rutehets by reversing u lever, when the

teeth and lifting bar resume their former position.
Improved Wheel for Vehlcles,

William M. Hoffman, Topton, Pa.—~A wedge-shaped and notehod
metallic key is applied to the end of the spoke ata point near the
side facing a beveled cushioning block, and Is forced (nto the spoke
end on the driving In the spoke by resting on the fron nxle box.
When the spoke Is set completely in the hub mortise n sufliclent
portion of the spoke end is carried sideways to lock or bind with the
beveled block, so that a perfectly secure fustening of the spokes is
produced, while at the same time, by the wooden cushioning side
blocks, a certain degree of elasticity is obtained.

Improved Car Coupling.

John C. Sauserman and George W. Anthony, Newport, Pa.—The
coupling link is formed in the shape of an arrow, with spear-shaped
bead and wider slotted rear part, that is coupled by a strong verti-
cal pin, passing through perforations of the drawhead whenover it is
desired that the link shall project far enough to couple with the ad-
Joining drawhead. The retention of the link in this position is
secured by means of its concaved rear end, which rests wguinst o
second lighter pin. The middle part of the link s acted upon by the
rounded-off jaws of vertical lever frames, which are firmly pressed
aguinst the link by strong springs. The entering spear head of the
link strikes against the Juws, forces them sideways till the head has
passed the same, when they lock firmly on the link and couple the
sume.

Improved Press,

Benjamin J. Day, Evansville, Ind.—The follower has a couple of
bars sliding forward and backward horizontally under the feeding
hopper and in the press case. The bars have a toothed rack, with
which the driving shaft gears. The said shaft is geared to the
main driver in order to work the follower forward and quickly, to
utilize it for a beater, and also to apply great force for compressing
the beaten hay. There is a head to the case, constructed in sections
to admit of fasteniog the hoops after the bale Is pressed and before
it i released. The sald sections are hinged to the case, and provided
with weighted catobes to hold them closed, and to automatically
fasten them. The Invention also consists of a fork, which closes
over the opening through which the hay is put into the p

2

Improved Safety Guard for Wagons and Oarringes.

down, the |

L

' Improved Strainer.
| John Lipman and Martin Friedberg, Toledo, O.—~This isa concave
| perforated, or reticulated, stralner, haviog a rim fitting closely to
i the interfor circumference of the tumbler or other vesser, and fas-
' tening spring hooks for retalning the strainer firmly thereon, The
‘ device prevents the pleces of lemon or other substances from being
| carried Into the mouth, and admits, therefore, the more convenlent
| drinking of feed bevernges.
Improved Attachment for Whiffletrees.

Richard Mansfield, New York city.—This Improved mode of attach-
Ing whifletrees Is designed for stroet cars, in which the strain s
mainly thrown on the staples or clevis connecting the whiflletroes to
| the dmft eyes of the sway bar or car, so as to eause their rpld wear-
| Ing out. It consists of a clevis attached by a cross bolt and out 1o 8
receséod clip or band encircling the whiffietree or sway bar, to be
connected by a detachable draft eye, attached by & serew nut through
| n #quire perforation of the socket boit, to the ends of the whiffle-
| tree, or by a lnk to the car,

Improved Steam Cylinder Lubricator,
| Joseph Kukelkorn, Brooklyn, N. Y.—This is an improved lubrics-
| tor for steam cylinders, which consists in & reservoir with a central
| tubular stem, surrounded by a sleeve of the cover or top part. The
i slowve is provided with an ndjustable screw plug, having air chan-
| nels for conveying n greator or smaller quantity of ofl to the stem,
| or Interrupting the supply of ofl altogether. A grooved steam-acted
| valve and stationary bottom plug of the lubricator are provided,
80 that any required quantity may be fed in connection with the
stroke of the plston.
Improved Wall Paper Striping Machine,

Jucob J. Juneway, New Drunswick, N. J.—This improved machine
for striping paper hungings is so constructed as to enable the paper
passing through the machine to be readily clamped and relessed
without stopping the machine, and will heat and partially dry the
middie part of the paper, so that the work may be done more mp-
idly, and =0 that the paper may dry evenly when hung upon the
mek, thus adapting the machine to be run by power.

Improved Xce Receptacle for Corpse Preservers,

Friedrich Wesemann, Nrooklyn, N. Y.—The ice recoptacie is ap-
plied on ordinary corpse preservers by means of detachable sup-
porting slide pleces and projecting lugs. The cover serves for the
preserver and for the lee receptacie, being made In one plece, with
u central smaller lid for loserting the ioe into the fce box. As the
cold alr descends from the foe receptacie and settles on the corpse,
it causes the mpld and complete cooling of the same along every
part, und not at special parts only, keeping the body thereby In a
perfect state of preservation.

Tmproved Windmill.

Thomas J. Ingels and Millard F. Ingels, Atchison, Kap.—In this
invention & supplementary pivoted vane is so connected with the
revolving wings or salls as to throw them out of the wind when the
latter is too violent. There i& an arrangement of parts, whereby a
single-toothed bar connects with and operstes devices for adjusting
and regulsting the position of the wings or safls

Improved Water Closet Apparatus,

Archibald McGilchrist, New York city.—This is an improved water
closet apparatus, so constructed as to render the use of & trap unne-
cessary, and at the same time to prevent any unpleasant odor from
escaping through the pipe. It shuts off the water automatically
and guards aguinst an overflow, while allowing a sufficient amount
of water to flow in after the valve has been closed. When a ball
valve is raised, the contents of the basin and case will flow off
through the sewer pipe.  As the water lJowers in the case, o foat con-

]
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case when the pressing beging, to hold the loose hay with which the
hopper may be filled during the pressing, until the follower goes
back behind jt. Comb bars are combined with the follower and the
press case, to prevent the matters to be pressed from gathering be-
twoen the follower and the top of the press case. Lastly, a straining
device Is combined with the block attached to the baling band and
the press head.
Improved Cutter Head.

Benjamin Pearson and Horace W. Pearson, Newbury port, Mass.—
This invention consists of a rotary outter, in which two blades are
nrranged side by side, and sepamted by a disk of thin metal project-
ing from the face of other disks, all so contrived that the outters
may be used for cutting the guins in the end of the felly for the fer-
rule by which they are connected. The disk of thin metal between
the cutters runs against the ends of the felly, to guge the cutters to
the felly lengthwise, and the disks from which the cutters project
serve to regulate the depth of the cut.

Improved Method of Forming Metal Seams,

Mort'mer M. Camp, New Haven, Conn.—This is a method of unit-
Ing or seaming the edges of a shell or pipe by means of & grooved
flexible metal bar, the edges being inserted In the grooves, and the
metal clamped or compressed thereon,

Improved Portable Cover for Vapor HBathing,

Frunk Leslie, Now York elty.~This cover is a tubo mwade of any
sultable kind of flexible muterial, tapering from the base dpward,
und having & hoop at the ends to expand the tube to the proper di-
ameter, and one or more Intermedinte hoops or bands to keep the
cover expanded whon In use, and allow it to collapso after the man-
ner of o Chinese luntorn, to enable it to bo compressed and oarried
in & trunk or bag by travelers, and be used a8 oocasion may require.
The hend of the bather ls protruded through the aperture, sand leath.
or, serving as a collar, Is drawn tightly around the neck. Straps set
upon the shonlders of the bather, and serve to rellove the neok of the
bather of the wolght of the cover. The vapor Is generuted within
the cover by moans of a sultablo npparatus,

Improved Egg Carrler,

Wondelin Wels, 8t, Paul, Mino~This lnvention consists of seoure-
1y Interlooking steips, forming the cells for the e, In connection
with i hinged and proteeting top partition appliod thereto, The
hinged top part folds roadily over the foldodsup cell strips, so that
Not more space for retarn shipment 4 requieed thun heretofore.

sugar Cane Stubble Digger and Cultivator,

Henry Yon Phal, Jr, and Jumes Mallon, Holly Wood, La~This 1y
un lmproved stubble digger and eultivator, which ean be roadily ad-
Justod to the width of rows, and to differont depths. It conalsts of
rotating dlaks, with pivoted curved proogs or teoth, being placed
loosely on Internl shafts, which turn in sultable gde beariogs, belng
wdjustable therewith in verticnl direction on the supporting feame
by crunk-shafty reek, and lover mechanism.

Improved Sulky Plow,

John A. Knoedler, Geant, Pa,~This 5 an aersngemont of erunky
wheroby by operating o lover the deiver can lower und riso tho fors
ward onds of tho plow beams to onuse the plows to work deeper or
shullowoer in the ground, or to causo them to ran out of the ground,
By operating unother lover, the plows may be mbsod from the
N 1, and hold fod while tuming, and whilo pussing from
plioe to place.

Twproved Wagon,

Jacob Decker, Jr,, Seymour, Ind,~This invention relates 1o nove
moeans whereby the rear whoels of & yohicle may be mado to track
with the front wheels while turning, s woll as at other tmes, but
yet they are not permitted 0 make too sbort and abrupt u tum,

ined In & sep case sinks and opens a small valve, allowing the
water to flow nto an upper valve chamber. The armangement of
the valves is such as to cause the water to flow lnto a siphoo-shaped
pipe, and through it into the basin. ' When the ball is lowered into
place, the water rises In the case, riises the float, and shuts off the
water pressure.

Improved Scrubbing Brush and Mop Holder.

Michael Bigler, Marr, Pa.—~This Invention consists in conjoining
two scrubbing brushes by o plate baving a median neck which s
grasped by a pair of gripper Jaws that may be detached and used to
hold the mop mg.

Improved Hemp Dressing Machine.

George Davis, Elizabeth, N. J.~For sutomatically varying the mo-
tion of the delivering rollers according to the quantity of material
passing, the shaft has cone pulleys, which are gearsd with cormos-
ponding reverse cone pulleys on the driving shaft by an Indepen-
dent belt for each. The pulloys have loose bolts with which tighten-
ers are arranged to act alternately, the tighteners being oo a rock
shaft, which is beld by a weighted lever when the hemp s running
light so that the belts of the two smaller pulleys run loose, and the
motion s given by the largest pulley; but when the quantity in-
oreases and mises the upper roller, levers connected to it ke the
weighted lever, which first tightens the belt of the smaller pulleys in
succession, giving u fuster motion. By the diminution of the quan-
tity passing through the rollers the weighted lever falls, and the ro-
verse results are obtained,

ITmproved Car Coupling.

Thomas L. Shaw, Laurinburgh, assignor to himself and Hugh G.
Fladger, Lilesville, N, C.—The top part of the drawhead Is provided
with a central vertionl gulde recess, which Is concentric to a round
taternl pin, and extended stightly fnto the interior bottom part, for
the purpose of admitting a tumbler. The tumbler swings with its
concave part around the plo, and serves as a support for the mised
coupling pin, when resting tn nearly vertical position on the bottom
part of the dmwhewd. The pin drops into the usual top und bottom
perforations of the drawhend, and Is guided along a vertical coneave
front recess of the tumbler guide pin. The hook extonsdon of the
tumbler projects from below (nto the rocess of the gulde plo, and
rotains thereby the pin in mised position rewdy for coupling, The
ontering Hnk stetkes the lower front part of the tumbler, and carcles
the saume In the guide reoes i upward direction until it assumes &
nearly horizontal direetion, closing completely the upper part of the
rocess, The coupling pin is sl for pling by hand, and
oauses, by the withdrwal of the link, the instant forward stiding of
the tumbler, until the ssime assimes o nearly vertical position on the
bottom part of the dow bead, and supports on (ts forward projecting
hook end tho pin (n mubsed posttion, resdy for coupling automationlly
on the entrunee of the Hok,

ITmproved Hrick and Tile Machine,

Hirnm L. Huntington, Keyport, N. J.<In this improved briok and
e muching, there s u sorios of contracted throats radiating from
tho axts of the mudamixing shift below the mixer, through which
throats the mud or olny s foroed Nt recelyers by pushers, which,
i foroing 1t through, pross 1 saliclontly for the bricks and tiles,
When w rocelver full of olay bas been pushed out, & wire cutter
rises up In front of the mouth of the throat and sepamtes the mass
i the recelver from the remiinlng portion ; then the bottom of the
rocciver risos nnd oarrios the prossod olay ugulost & sordes of wire
outters extending aoross the reeolvens, und sepamting the clay into
brioky, which wee thon removid, the recelver bottom goes down, sod
the pushor goos buek, ready for another operation, Rach set of ap-
pamitus is openated (o succosssion, and all the moving parts are
worked direotly from the extonsion of the wixing sbaft below the
mixer,
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Agricultural Implements, Parm Machinery, Seeds,
Pertiiteers. R.H. Allen & Co,, 190 & 191 Water St,.N. Y,
Magic Lanterns, and 10 Choloe Views, for $4
and upwards, for Charches and Pablio Kxhibittons. Pays
well on small investments, Catalogues free,  MoAlllster,
Manufactaring Optictan, 8 Nassan 8t New York,

Diamond Qarbon, of all slaes and shapes, for
driliing rock, sawing stone, and turning emery wheels,
also Ulasters' Diamonds. J_I¥ckinson. 86 Nasssn St 8. Y,

Wanted —Patent Office Reports from 1858, Newell
Jones, Warressburg, 11}

Planing Mill Machinery Wanted—Address, prico
and terma, Hunter & Tilley, Derkiey, Norfolk, Va.

Whole or Half Interest in Patent for Sale.  Arth-
che rotalls for e, 1. C. Cowles, 3 Granger Rloek, Syre
ouw, N, Y.

For Sale—Patent Office Reports from 18NS to 1858,
Price 88, P’ M, Kafor, Treaton, N, J,

Wanted, by a man of large exporionee and ne-
quatnied with all modern tmprovements for economiring
power, a position as Kngineer, or Salesman of Machinery
Address Engineer, PP, O, Box 457, New York

Scdontific Amerioan for Sale—31 Vois. for 802
of them bound. L. P. Laffray, Amsterdam, N. Y,

For small size Sorew Cutting Engloe Lathes and
Drill Lathes, address Star Tool Co., Providenee, R. L

Wanted—Offiolal Patent Office Gazette, Voluwe 1,
for which a falr price will be pald, C. O, Thompeon,
Woreester, Mass,

A 24 Horse Steam Engine and Boller, in perfect
order, with ssuges, pump, and everything complete, Sold
for want of nee, Price $235. Apply to Wm, Campbell,
§1 Center Streot, New York

Inventors of Bleotricnl and Tologrphic armange-
ments are Invited to communieate with the Electro-Mug-
netle Mg Co., % lroad St,, P. O, Box 18N, New York,

Ollors, £1 por doz,, that are Reliable on all Machl-
nery. S, F. Burgess, West Morris, Conn,

The Advertising Agenoy of Geo, P. Rowell & Co,,
0 Park Row,NewYork, isan fnstitution worthy of note by
advertisers, Having advertised somewhat extensiyely
through thin agency, wo know (t 1o bo conduoted ** on the
square,’* and confidently recommend [t both to business
mon and the press, We frankily say this much (o answer

to an Inquiry. —{Moore’s Burai New Yorker, |

Seasoning Jumber—for descriptive olroular of
pest method, send to H, E, Weils, Van Wert, Ohlo,

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

Protoct Your Housos—Champlon Burglar Alarm
Co., No, 80 West 15th 81, New York, Send for circnlar,

Wanted, by Manufactory of Stoam Engines and
Standard Articles, $20,000, Address John, 18X Olive St,,
8t. Loals, Mo,

Second Hand Machinist's Tools for Sale, Cheap.
D, ¥risbie & Co,, New Haven, Conn,

Partners Wanted—More working capital needed.
Grounds, Shops, Tools, and Machinery, all in good work-
1ng order. A rare chance for partios destrous of engaging
in the ring bust Corr A Madbad
Address D. Whiting, Ashland, Ohlo.

Sheet Metal Drawing Presses—For the best and
cheapost, sddress The Baltimore Sheot Metal Machine
Company, Baltimore, Md,

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass. Send for
sample and price list.

Mining, Wrecking, Pumping. Dminage, or Irriga-

{ng Machipery, forsale or ront. See advertisement. An-
drews® Patest, inslde page.

Faught's Patent Round Braided Belting—The
Best thing out—Manufactored only by C. W. Arny, 301 &
&8 Cherry St., Philadelphia, Ps. Send for Clreular.

For, Sale—One “Cotwrell & Babcock™ Water
Wheel Regulator, in good order—by D Arthar Brown &
Co., Fisberville, N  H.

Fairy Electric with battery ocom-
pleto, §5; without battery, §i. Electro-Magnetic Manu-
facturiog Co., 8 Broad £1.—P.0. Box 1804, New York,

Price only $35).—The Tom Thumb Electric
Telegraph. A compect workiny Telegraph Apparatus,
giving alarms, and yarions other purposes, Can be put in
operation by any lad. Includes battery, key, and wires,
Neatly packed and seat to all parts of the world on receipt
of price. F. C. Beach & Co., 263 Broadway, New York.

Cast Iron Sinks, Wash Stands, Drain Pipe, and
Sewer traps. Send for Price List, Bafley, Farrell & Co.,
Mtsburgh, Ps.

‘Pratt’s Liquid Paint Dryer and White Japan sur-
pasmes the Eoglish Patent Dryers and Brown Japan in
eolor, quality, and price. Send for descriptive circular to
A, W, Pratt & Co., 8 Fulton Street, Now York.

For Bolld W; Beams, see adver-
tlsement, Address Usion Iron Mills, nmm.h..m
lithograph, &c,

Many New England Manufactories have Gas
Works, which light them st one fourth the cost of coal
g8, For particulars, addross Providence Steam snd Gas
Pipe Co., Providence, . 1,

Hotehikiss Alr Spring Forge Hammoer, best in tho
market. Prices low. D, Frisble & Co., New Haven, Ct.

For Bolid Emery Wheels and Machinery, send to
the Unjon Stone Co,, Boston, Mass. , for circalar,

Mechanical Expert in Patent Cases. T, 1. Stotson,
2 Murray 8t., New York.

For the best Portable Enginoe inths world, address
Baxter Steam Engine Co., 18 Park Place, New York

All Fruit-can Tools, Fermcute, Bridgewon, N. J,

mad, Tathes

Metals. E. Lyon, €0 Grand Street New York,
Brown's Coalyard Quarry and Luntmctor’s A,
mumuummumcﬂ:’
W. D, Andrews & Bro., 414 Water St., Now York,
For Surface Planers, small sizo, and for Box
Geooring Machines, send (o A, Davis, Lowell,

“Bolentific American™ Office, New York, is
‘with the Mialature Electric Telegrasph. By touching

]
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. Splendid for shops, ofices,
ony distance. Yrico §5, with good
& Co,, 2 Brosdway, New York,
Tustrated Catalogue.

: and Ofleans.  Drapor, Hopodale, Mass,

Dios, nod Fruit Can Tools, Blim
cor, of Plymonth aud Juy, nmomn.,?r. ¥,

]

!
!

{

:
i

Sl

Engloes and Bollers a Spocialty —let clas: now
Patterns ; late patents; reduced prioss, Main and Cul off
Hor'l and Veort'! Kagines; Holsting Kngines; the celebm-
ted Ames' Portable Engines | Dollers of all kiods ;| Climax
Turbine; and the best Saw MUl (s the market. Large
slock always on hand, Hampson, Whitehil! & Co,, ™
Cortiandt St., Now York. Works st Newbargh, N. ¥,

Buy Boult's Paneling, Moulting, and Dove-talling
Machine. Send for efrounlar and sauplo of work, B, C,
Mach'y Co,, Dattie Creek, Mich,, Dox 87,

Small Tools and Goar Wheels for Modols, List
free. Goodnow & Wightman, 2 Cornhill, Boston, Mas

. M. E. W. ean remove fruit stains by using |
the means desoribed on po 8% vol, 3L-E. G, F.

will find full directions for mounting maps on p,
L vol, SL-T, A, I must send o sample of the

(®) R. A. B. says: In No, 18 yon recommend

n good heater and frequent blowing.
consider frequent blowing ¥ A. Tt will depen
on the quality of the water, and the way the boller
| steams. In ordinary cases, twice a day will an.

swer. k
In No. #,same date, tho last equation i v=8025x

Ve
plense put it In words. A, Divide the hight by
the friction, take the square root of the quotient,
and multiply it by S5,

(10) Gi. 8. naks: What is power? A, The
amount of work done Ina given time.

(11) J. G. A nske: What is o good mothod
for cunng and drying figs 1o be put up in boxes?
A. In the Bast, they are dried In the sun, or ocon-

slonally In ovens.
With what oan I varnish s paper balloon, so that

1t will hold hydrogon gus? A, Bolled linseed oll.

I cannot read the feaction with certalnty;

palnt, before we can tell him what It contalns
WL B Voowill aind dirvotions for polishing sholls on |
P 122 vol. 27—~ W. L. will find that wo published a |
rocipe fora copper dip on p. W, vol. 81-G. W, E. |
Jr. will find the formuls for safoty valves on p. 13, |
vol. 31.  For information on small bollers, see the |
wmme page.—Y. will find directions for mitoring |
frames on p. 842, vol. 3. For polish for wal. |
nut wood, seo p. 815, vol. 8, For filling, seo p.
37, vol. SL—E. M. will find a recipe for color-
Ing gold on p. &5, vol. 30.—M. will find the nocd.
ol Information as to removing superfluous halr
on p. 23, vol. X.—-G. R. will find recipes for
ocolored fires on p. 219, vol. 3L--J, O, & will find i«
rootions for making marine gluo on p, 43, vol, &,
G, G, will find deseriptions of Puscher's and othoer
methods for painting on zine on p, 10, Selenee Ree-
ond for 1574.<A. P. will find a recipe for boot blrek-
ing on p. 45, vol, 8L—W. L. D. will find directions
for making coment for Joinlng glass on p. 370, vol,
31, and p. W0, vol. 0.—E. A. N. will find directions
for moking molds for plaster casts on p, 58 vol, 24,
—P. W.will find n formula for caloulnting the sz
of n oylindrical vessol on p. 281, vol. 35.~G. W. R,
will find & recipe for metal for models on p, 11, vol,
SL—R. V. T. will ind a recipe for waterproof shoo
grease on p, I8, vol, 26.—C. A, K. will find direc
tions for nickel plating with a battery on p. 171,
vol. 3. Muollagoe Is deseribed on p. 202, vol., 81,

(1) C. W. M. nsks: How can I mnke yarnigh
for gilt work 7 A, Take gum lac 125, drugon’s blood
125, annatto 125, saffron @2 parts. Dissolve each re-
#in in 1000 parts absolute alcohol; two separmto
mixtures must be made with the dmgon’s blood
and annatto, in 1,000 parts of such alcohol; and a
proper portion of enoh should be ndded with the
gamboge to the varnish,

(2) M. H. K. says: [ am putting up a short
line of telegraph wire ; on account of difficulty In
getting a good ground connection, I think of using
two wires. Can you tell me how to join them,cable
fashion, in some simple and inexpensive way, 50 us
to get the beneflt of their united strength for some
jong stretches? 1 must secure lnsulation properly.
A. Use steel wire covered with kerite for your
wires, and you will have both strength and insula-
tion. 2. My battery consists of carbons, porous
cups, zincs, and containing vessels. What s the
best and most lasting solution to use in them? A,
For your battery,use nitric acid in the porous cups,
and sulphuric acid diluted with ten parts of water
for the solution containing the zinc,

(3) A. F.asks: What metal would answer
best for covering the frame of a bread-delivering
wagon, to carry the warm bread and leave it unaf-
footed? A. Metal would be unsuitable. Painted
cloth is usually employed for the tops of bread
Wagons. ;

(4) J.C.C. asks: 1. If I start from New York
at noon of May 25 and travel westward, keep-
ing exact pace with the sun, and I meet & man
every ten miles, where will T meot the first man
who will tell me itisnoon of May 20?7 A, Inlon-
gitude 150° west from the place In which time or
longitude is reckoned.

How is the diurnal revolution of the earth de-
monstrated by the vibration of a pendulum? A,
If a pendulum Is set swinging in a north andsouth
plane, nt any place other than the equator, the
plane of swing will be shifted.

(5) J. W. asks: When were gurnames first
usod? A. Among the Romans, date unknown.
They were used about A. D, 90 in France; and in
Eogland in the time of Edward 11,

Why does plunging red hot steel (nto water
make it harder, when tho same process mokes
copper softer? A, It has never been satisfactorily
explained.

What would bo the length of the longest board,
8 feet wide and square on the ends, that could be
placed diagonally scross the floor of a room 12x16
foet? A. Ingenerul, a problem of this kind can
best be solved by approximation. The solution
would occupy too much space for insertion here.

(6) L. Z. nsks: Can very thin sheet iron
scraps bo used for making iron bars by the usual
ym:euforuuhng bars with the common scrap?
A. Yes.

(7) T. A. G. says: 1.Thave n small engine,
$ix2 Inches stroke. Can it be made to run n sow-
ing machine? A. Yox. 2. How large a bofler would
it take to run it ford hours at a time, the boller to
bo made ke o kettlo and bang down In a small
arch made on purpose?  A. It should hold from 15
1o 20 gnllons of water, 3. What would bo the bost
metal for such a bollor? A, Coapper,

(8) 8. J. eayn: [ have n plan for the pur-
pose of propelling a balloon. How much wolght
will u ouble oot of gns, suoh 08 {5 used for the
purpose, ralse A, A cublo foot of gas will not
raiso any welght; but if 1t welghs loss than tho iy,
thelatter will oxort a lifting force equul Lo the dif-
forenco of welght between equal bulks of the aly
nnd gus,

(12) B. P. (., says: I am running a high
pressure propeller with o eylinder 20x3 inches,
The main yalve has 3§ Inch lead and 36 inch lap on |
the stonm side 3 but when the valye Is in the center |
of it stroke, tho exbaust port opeus into both
stonm ports ¥4 of an Inch, Do you think that, If 1
put two steips [n the exhaust port of tho valve to
N1l up the clearunce, it would be an improvement

to the engine? 1€ so, how much would you ndvise
mo to put in? The engine makes 106 revolutions |
with 80 Ihe, of steam, following half stroke. A,
Put in enough to keep tho exhnust open for about |
3§ of the stroke. :

(18) G. B, nskas: 1, How is roofing tar pre- |
pired, to bo used with paper nnd gravel? A, Soo
the specifications of patented processes, 2. For
what purposo {8 the gravel put on? A. To give
consgistenoee,

(14) . A, nske: Would the draft of a street
onr bo Incronsod by connecting the whiflletree at
24 Inches from the front of the car, instead of at
127 AL If the line of draft were parallel to the
plane of the mils in the two cases, there would be
no difference, If this line were oblique to the
plane of tho mils, the dmft would be easier for
that position which had the greatest component of
foroe resolved In a divection parnllel to the plane,

(15) D. N, nsks: How can I calculate the
extra pressure of steam above the pressure (n the
water cylindor of & steam pump? I want a steam
pump to throw waterat1s) 1bs. pressure per square
inch; and if the water cylinder 8 14 inches in di-
ameter (area noarly 154 inches), 1564xX180=27,720, to-
tal pressure n pump ; and if the steam cylinder Is
24 inches In dinmeter, and the steam 62 Ibe,, the
nren is 452X 02=28 (24, which is a little over the to-
tal pressure in tho pump. If they were both alike,
the pump would stand still. How can I caloulate
how much extra pressure it will require to drive it
at 50 or 100 etrokes per minute? AJtisa matter that
can only be determined by experiment,and the con-
stants will vary for different kinds of pumps. The
simplest way to make the experiment is to take in.
dicator diagrams from the steam and water cylin-
ders of the pump.

(16) G. A. M. says: We bought an engine,
and it is claimed that It gives 3 horse power with-
out using steam power high enough to muake it
dangerous. The boiler is upright, with one flue 7
inches in diameter; while the diameter of the shell
is 23 inches, and hight 5 feet from ash pan to top of
dome. The thickness of shell is 3-16, and the shell
{s of very pure iron. The boller leaks with 80 Ibs,
steam. The engineis vertical, standing on separate
base. The cylinder is of 3 inches diameter x4 inches
stroke, making 200 revolutions per minute, with a
plain slide valve, cutting off at about 3§ stroke.
Engine exhausts into smoke pipe. 1 cannot make
this nearly 3 horse power by any rule you bave
evergiven. A. We scarcely think that the engine
18 working up to 3 horse poweor,

(17) D. K. says: D. 8. T. says that he has
been running for 18 months an engine with 10x10
inches cylinder, and some of the bolts that hold tho
face plate to the steam chest nnd the eylinder head
are being cut away as If by neld,  You reply that
it was probably caused by water belng oarriod
over with the steam. 1 have beon running 8 and 10
inch engines for the last 12 yenrs, [ have had con-
sidemable trouble of the same kind, butIdo not
think that it is cavsed altogether by wet steam, 1
am now running two engines from one boller ; the
first engine 18 in the same house ws the boller, nnd
has a short steam connection. About 18 months
ngo, I commenced using tullow as n lubricant in
the eylinder; and after using It sbhout six months,
the pistons began to leak steam, On taking off the
eylinder head, I found that the rings on the piston
did not fill the eylinder, being too small in dlame-
ter. On taking the follower off the piston, I found
that the bolts were half caten away on the part
that passed through the follower; and the whole
surface of the inside arm, and Inslde surface of
the outside ring, together with the whole Inside
surface of the piston head, which was cxposed to
the action of the tallow, wore eaten away very bnd-
Ily. The surface of the motal soomed to bo dis-
solved, so that I could sorupo o portion of It awny
with my thumb nafl. I then cleaned nll the dirt off
the piston, and packed between the rings with tin
until the outside ring wns large enough to N the
eylinder, put them to tholr plices, and put o ring
of tin aguinst the edge of the rings so that the fol-
lowers wonld press ngainst thom,  Then I put the
follower on, with new bolts, and started the en-
gine, using lard oll as o lubricant for about six
months. Then I oxamined the plston ngnin, and
found that it had not been oaten away at all, A,
This Is very useful information on u subjoct to
which we have frogquently called nttontion before,
numely, the ovil effeots of tho nold nnd other dole-
torious Ingredionts in tmpure tallow, Good tallow,
#0 fur as our experience goes, does not Injure nn

engine; but it s o diffioult to ohtain the pure artl

‘.de. that many enginoors prefor (as wrm
What do you | dent doos) 10 use ofl, and we think that thelr pre-

d up- |

caution s n wise one.

(18) D. L. F. sayn, in reply to J, C. & Co. ,who
asks how much should the tail ond of a 2 foot bolt
be lower than the head @ ALl first class millors olaim
that i Inch full to ench foot In length is enough.
A. We nro much obliged for this information, which
will doubtloss bo useful to many of our resdoms.
We would bo glad to hear from other millers.

(19) H. B, Leays: On p. 10, vol. 81,.J. G. H.
says: “To run a saw mill, wo have an engine Il
Inches stroke with an & feot driving wheel, belting
to a pulley an the main countershaft of only 8¢
feet dinmotor, surfaco 154 inohes,  This pulley is so
small (In order to give the necossary speed) that the

| belt willsllp, Cun we (by putting in another couns

tershaft) iaprove the mill by belting from the en-
gine and then to the prosent countershaft, thereby

| giving an opportunity to increase the pulleys toa

slze that will prevent slip 7 The engino Is sald to
be 60 horse power. It ls argued that this extm
shaft would take so much more power that the en-
gine would not drive the mill. Can you tell us

| about how much power It would consume to drive

this extm countershaft.it belng about 8 feet long?™

| To which you answer that the change would be «

decided Improvement, and, instead of a loss, mor.
of the power of the engine would be utilized than
at present.  For this I cannot see aoy renson. The
difficulty seemns to bo that the transmitting powor
of hig main belt is not suMolent either for the

| strength of hisengine or the work be has to do,

How I8 he to Increase the tanmmitting power of
lils belt by only enlarging his leading pulley, or by
ndding two wheols nnd u shaft to his alroady over-
loaded bolt? In my practice, I have found that o
15 inch belt will sometimes slip when driven by n
14x18 engine und & feot driving wheel, which, with
twice the number of strokes per minute, would
transmit double the power thut his arrangement
will. Twould recommend, therefore, that, if b
must uso n 80 Inoh stroke engine, and cnnnot get
n 16 foot driving wheel In, ho put on two fifteen
Inch belts slde by slde, If he has room to incrense
the width of his pulleys suficlently. For a circu-
lar mill, I use n Hx18 engine and 8 feot driving
wheel, or 14x13 and ¢ feot driving wheel, witha 15
inch belt. For some yenrs pust I have recommend-
ed these dimensions, proferring the latter, and with
no countorshaft at all for elther of them. They
make a cheap, simple, and powerful mill. A. The
reason for the advantage would be that he could
use larger pulleys. If you run a large pulley at
the same number of revolutions per minute as a
small one, tho velocity of the belt is greatest in the
first case; nnd a8 the samo power I8 transmitted ns
before, the tension of the belt does not need to be
£0 great.

(20) G. M. B. asks: How can I construct a
receptaclo In a garret for water from the roof of a
house? It mustnot let the water be frozen in win-
ter or spolled In summer, A, Make your garret
tight; and the water in an ordinary tank of 2 inch
plank, grooved, dowelled, and lined with sheet
lead, will not freeze in an occupied house, norspoil
in summer, if well ventilated and occasionally
used. Make the tank broad on the floor and not
very high, and place it where there may be some
support beneuth the floor.

(21) N. C. P. asks: If T take two screw-
drivers with similar points and handles, and one of
them is 6 inches longer than the other, I have more
power with the longer,and can turn a screw with it
that I cannot with the short one? Why iathis? ATt
{s because a screw driver is generally inclined some-
what, when in use, so that, in the case of the long
screw driver, theforce ucts at the end of a longer
lever arm. If both tools were secured so that they
had to be held at right angles to the plane of the
work, one would be as efficient astbe other.

(22) G. B. asks: How is roofing tar prepared
for use, with paper and gravel? A. Spread the
paper upon the roof and secure the edges with
lavge tacks; heat the tar In an (ron vessel and
spread it upon the paper when in o fluld state; be-
fore the tar cools, apply the gravel, the coarser sizo
first and then the finer. The gravel must bo washed
clean before being used.

1 propose to construct a henery, which I wish to
ventilate. The uprights are to be ceilod on both
gldes, and the roof also. There Is to be no plate
on the uprights; there will be a space between the
uprights connected with a cupoln, through space
between rafters, which T wish to use for the venti-
Inting shaft. Where should the openings in said
shaft be? A, Make small openings both at top and
at bottom, and be careful to have openings to nd-
mit fresh air direct from the outside, which open-
ings may be at bottom. You will require some
plank ties across the building at the eaves to pre-
vent the roof from spreading,

(29) J. M. H. says: Our clty reservoir is sit-
unted ata distance of 21¢ miles from my officesthere
fsa fall of 250 feet. The water enters the bullding
through a 13 inch (inside) pipe, but escapes through
w short nossle (3% inch) opening, turning an en-
closed water wheel, escaping thence through a s
inoh pipe. Now under the most favorable condi-
tons, namely, a perfectly stmight plpe or connec-
tions from reservolr, how much wator can pass
through this 3 inch opening per hour? The city
meter changes me 15,000 gallons dafly. The 136 fnch
pipe conncets with street mains, distant about 100
feot. A. You omit to state two of the most impor-
tant clements required In n onleulation of this
Xind; fiest, tho wize of the main pipe, which s 24
milos long, and seoond, the extent to whioh it is
tupped to supply other bulldings before it reaches
yours. Friotion inpipes is & vory material imped-
iment to the flow of water, and {ncroasos inversely
10 their iz ; and of course ovoery tap reduces tho
pressure. But none of theso conditions would
have to bo rogarded, provided the flow of water at
the nozzlo was determined by oxperiment. Noto
tho quantity discharged,say for the first (fteen
winutes of cach hour of the day, and divide the
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sum by tho number of h;l;;u—u.\kon :E‘OA quotlcn;

Wil bo the averwgo flow por quarkor hour, and
from this the dlsc! or day correct]
hey harge per day may be y
.ﬁ?‘) R. R, 8. ngks: How can 1join the facia
Crown at tho foot of the ruke and sido rafter,
whoro they are n 1ine, and the foot of tho rafter is
out square ¥ A, Wo presumo the dificulty arises
from the fact that the facln or coronn of yourrak-
ng cornfoo I8 vortical on thoe faoce, and that of your
Tovel cornfoe (8 tnelined on the fuee ut i right angle
10 tho pitoh of tho roof,  Where the upper line of
your erown molding on the mke meots that of the
arown molding on the lovel cornfee, commence o
rogulir mitor, returning the raking cornice in to-
ward tho bullding on i level, but with the facia set
ut right angles to piteh of roof; then let the level
cornloe of the bullding die aguinst this return,
whioh it can do, leaving o small triangular piece of
tho return oxposed, and still haveo the upper line of
its crown molding ona line with that of the raking
cornfee, If we have rightly comprohended your
difficulty, this will be a solution of it.

(26) H. 1. B, says: A neighbor hasa water
milly with briok walling, 1 think common mortar
was used, and the walls leak. What kind of cement
18 used In cementing clstorns, and how can I mix
and apply it to this wall? Must wo turn off the
head of wator and wadt till the wall s dry, or can
it bo appllied while wot? A, Sylvester's method for
oxpelling molsture from external wills consists in
using two washes or solutions for covering the sur-
Luoo of brick walls; one is composed of Castilesoap
and water, and the other of alum and water. The
proportions are: Three quarters of o pound of
soap to ono gullon of wuter, nod half o pound of
alum to four gallons of water; both substances to
boe poerfeotly dissolved in the water before belng
used, The wall should be clean and dry, and the
tomperature of the afr should not be below 50°
Fah, whoen the compositions areappliea. The first,
or soap wash, should be Iaid on when at boiling
heat with a flat brosh, taking care not to form a
froth on the brickwork. This wash should remain
twenty-four hours, 8o us to become dry and hard
Dbefore the second (wlum) wash is applied, which
shonld be done in the same manner ns the first.
The temperature of this wash may be 60° or 70°,
and itshould also remain twenty-four hours before
a second cont of the sonp wash s puton; and these
coats are to be repeated alternately until the wall
18 made fmpecvious to wator, This process was
adopted by Willlnm L. Dearborn, C. E,, on the
brick face walls of the gute house of the 85th
stroot reservolr, in Central Park, New York, where
an infiltration had shown itself; the application
was successtul, the walls proving (mpervious to the
entranoce of water under a pressure of 30 fect head,
and they remained so for 64§ years when roported
by him in 1870, In an experiment, four contings
rendered the bricks impermeable under the press-
ure of 40 feet head.

(26) W. B. C.asks: What is the simplest
method of smelting lead ore, containing some sil-
ver and copper? A. The galena is smelted in a re-
verberatory furnace and the pig lead is remelted
and refined, the silver being extracted from the
pig lead and not from the ore.

27) J. J. K. asks: How can I polish tin-
ware ? A. Rub with rottenstone and sweet oil,and
then with soft leather.

(28) G, T. L. asks: What makes corn pop,
that is, burst open and swell up to a white, spongy
mass? A. The conversion of the water (contained
in grain) into steam.

(20) J. 8. asks: How can I make soluble
blue, for laundry use? A. Grind indigo into an
impalpable powder, and make Into a paste with
powdered starch.

(30) P. L. V. H.asks: Which was the first
steamship that crossed the Atluntic? A. The Sav-
anngh, in 1810 bullt by Crocker nud Fickitt, of New
York city.

(31) M. D. H asks: 1. What do scene
painters use for sizing canvas? A. Try a thin
glue size. 2. With what are tho colors mixed?
A. Water, size, and turpentine.  Use the ordinary
plgments. 3. What is a good work on the artof
painting in water colors? A, Howbotham's.

(32) C. K.nsks: What substance is used to
harden lithogruphlo crayons? A. Melt them up
and ndd o Uttle shellae.

(83) L. K. Y. nsks: Of what shape is the
Leclanch® battory, and of what metals and chem-
lewls {8 it composed ¥ A, See p, 302, vol. 31,

How can I mike o fine powder to glye burnish-
s a high poligh without seratobing them? A, If
you refer to sgnte burnlshors, wso putty powder or
tripoli.

Please glve mo u reclpe tor solder for white met-
ul, A, Beo p. 251, vol, 28

(34) C. D. B, ngks: How con I muke gun-
powder? A. Take crystalline flour of saltpoter,
froe from chlorine, 76 puets, refined sulphur in
rolls 0 parts, willow oharconl 16 purts, Grind the
sulphur and eharaonl together, add the saltpotor,
mix, dismp, press into onkes, dey, and granulate.

(85) G. B, M. nuks: Why do varions text
books ilve difforent molting points for the motals?
AL The wolting polnts of tho varlous moetals have
notheon sitinfuotorily detarmined,for which renson
there wrosoyveral guthortios, Wagner's * Technol-
Ofy" 18 0 rocont work, and (8 probiably s good nn
authority on the subjoot as oun bo consulted. Witt's
“Chomionl Dicttomary * will glvo you sovernl molt-
ing poluts for each metal without specifying tho
mowt rellable. 1o sueh cano cuol porson must st~
{fy himself, by the estimution ho bolds of tho sev-
el oxperdimentors and the genowal charaoter of
thelr work,

(80) A, B, Cosnyn: I have a thick cont of o
blue oolor, whioh has gono quite rusty in places:
Whst shall I do to got It to its proper huo? A The
Lost mothod would probubly bo to haye it dyed,

(87) P. B, P. nsks: How ean I make an or
mol dip? A, Brush on a thin pasto of nitrato of
potasan, alum, and oxide of lron, colored with any
soluble plgment.

How ean I make a solutlon of sal ammoninoe?
A, Sal ammonine (chlorlde of ammonium) jx quite
soluble In water,

What 8 gray fron? A, The lower grades of cuut
fron are so called from thelr groyish color,

(88) 15, S, V. asks: 1. What s n good meth.
od of keoping ink from freezlng? [ have tried
placing aleohol one quarter inoh thiok wll around
the bottle, but it freezes through (6, Is there nny
substunce known, elther in o Hguld or a dry state,
that I8 a perfeot noon-conductor of heat? If £0,
would Ity If pluced around a bottlo of ink, keep It
from freczing? AL There are no porfoot non-con-
ductors, but the loss of heat mny bo retarded by
surrounding the bodies to be protected by wrap-
pings of such excellent non-conductors us cotton,
woolen,or similar fabrics. All such bodies of a lght
and porous character, including In thelr cavities
nir In astato of rest, are among the best non-con-
ductors. 2. Why does not alcohol (tself freeze?
It cortainly is not a non-conductor of hent, clso it
would not let ink freeze through it If it be a
conductor of heat, why does it not part with fts
own heat, and freeze up ? - A Bocauso (ts freezing
point is lower than the temperatures to which it
can be exposed. At a temperature of —106° Fah,
it thickens, and at a still lower temperature would
frecze.

(30) J. A. C. asks: How is copperas mude?
A. Protosulphate of iron (copperas, or green vitri-
ol) i prepared by dissolving 1 part of pure ron (or
136 parts of its sulphide) by the ald of heat in 114
parts of oil of vitriol diluted with 4 parts of water.
On filtering the solution quickly, it deposits beau-
tiful, transparent, bluish green crystals on cooling,
These efforesce in a dry air, and form a white
crust, which soon becomes of a rusty brown color,
owing to their absorption of oxygen.

‘What acid will eat iron the fastest? A. Nitrie.

(40) W. D. K. asks: How is the fulminate
putinto the common copper cartridge? A, The
fulminate is made into a thick paste, and the re-
quisite quantity forced into the cap, which Is then
carefully and thoroughly dried, and covered with
a coat of varnish toprotect it from the weathor.
Please give me a good recipe for coloring woolen
cloth a permanent black. A. Wool is dyed black
by the following process: It is boiled for 2 hours
in & decoction of nut galls, and afterwards kept for
2 hours more in a bath composed of logwood and
sulphate of iron, kept during the whole time at a
scalding heat but not boiling. During the opern-
tion it must be frequently exposed to the air, be-
cause the green oxide of iron of which the sul-
phate is composed must be converted into a red
oxide by absorbing oxygen before the cloth can
again acquire a proper color., The common pro-
portions are 5 parts nut galls, 5 parts sulphate of
iron (copperas), and 30 parts of logwood for every
100 of cloth. A littleacetate of copper is common-
Iy added to the sulphate of fron, to improve
the color.

(41) C. V. asks: Is there any known solv-
ent for mica? A. The different forms of mica are
double silicates of aluming, which contain in addi-
tion asmall quantity of water and some alkaline
fluoride. It issoluble in a mixture of bhydrofluoric
and sulphuric acids.

(42) J. B. & B. ask: What is the best pow-
der or composition to use for polishing or burnish-
ing German silver moldings? A. Putty powder is
much used for this purpose.

(43) W. B. asks: 1, Are pure hydrogen und
oxygen gas,combined, explosive? A. Yes. 2.How
can I produce and combine them on a small scale?
I have a solid ploce of steel about four feet square
and three inches thick, 1 wish to make an aperture
in it about four Inches In diameter. Can I, with
the above gases, bring heat to bear on the spot, in~
tense enough to allow of cutting through with u bit?
A. The hydrogen may be obtalned by the of
dilute sulphurio acld upon zino soraps, ina olose
vessel. The oxygen may convenlently bo obtained
by heating, In an iron or copper botile, a quantity
of chlorate of potash mixed with ono quarter (s
welght of black oxide of mangunese (powdored),
Perhaps the best {nstrument for your purpose
would be the ordinary conocentrie oxybydrogen
blowpipe, in which the oxygen s made to enter
the center of the hydrogen Hume, somothing on the
principle of the argand burnoer, only on & very
small scale, The action of this Hame on your steel
plate would be to speedily burn Its way through
the plate,

(44) F. P. L. asks: 1. What is used in giv-
Ing canvas for oll painting the first cont? A. The
Nlling or ground is genernlly made by painting the
ounvas with conts of thin oll color, which must
gompletoly cover the threads of the fubrie, which
latter must bo freo from  projecting lines and
knots., The color of tho filling s & matter of groat
{mportance, us 1t s imposadblo to palnt a riehly col-
ored ploture on o dull, unsultable ground, Upon
tho whole, & whito filliog Is to be proferred, but in-
pxporionced artidts nre upt to produce & cold nond
poor effect on u white ground by laying on tho
colors unslilifully, Pale orewm and wiarm deinb
are othor golors much used for fdlling canvas, 2,
What will keep tho canvaz from wrinkling after
the fiest vont 1§ upplied # A, The canvas must bo
strndned on awooden frome before aony Mling 18
put on,

(45) W. F. H. aska: How can I bleach or
whiten leathor that has been tanned in the ording-
ry wuy, without Injury to the oaterial ¥ AL Tt I8
doubtful whother this can be pocomplished, ns the
same ngentg whioh will preserye the coloring mnts
tor will affect the leathor,

(A6) . €. R. awks: Will wine keop its nat:
ural flayvor if ghipped seross the Atantio Ooean ?
A, Wines are somethmes fmproved by an oooun
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quer tin to a blue color? A. Uso Prussion blue
ground fn pale shellno varnish,

(48) I. L. nsks: What iy the best flox for
roducing photographor’s waste? A. Carbonate of
sodn.

What 18 o good method of Jupunning tin, for nse
for ontdoor signs? A, Grind the plgment of the
required color in shollne viunish,

(49) J. C.nsks: 1. Pleaso give me  recipo
for making stove pollsh, A, Uso finely powdered
graphite. 2. How can I make o stoye polish which,
appled with a brush, produces u gloss while dry-
Ing? A, Fusge 2 Ibs. asphale In an fron pot, ndd 1
pint bolled ofl; mix, remove from the fire, nod add
alittle turpentine when cool. Some muakers add
dryors,

(50) R, K. says: I have a lot of lenves for
muking manure. Can you tell me of anything to
mix with them, to make them rot faster than wi-
tor nnd wood nshes? A, A certain degree of mois-
ture nndalr Is necessary; and hence the gardener
should turn the heap over frequently and apply
water when the process appears impeded, exelud-
ing radn when the heap is chilled with too much
water,

(61) W. I, B, asks: What is meant by
“proof,” In connection with nleoholie Hquids 7 A.
Alcohol I8 said to bo proof when, at 80° Fah., it has
a specifle gravity of 0462, If above this gravity, it
18 sald to be below proo?.

(52) A. B, W. usks: What is o vinnigrette?
A. A smull box orbottle, used ns a smelling bottle,
for holding aromatic vinegnr contained in n sponge,
or smelling salts,

1. Would not the drinking of vinegar (older or
wood) act as a disinfectant to the disagreenblo
odor given off with tho breath? A, No. 2. Would
such aremedy be hedlthy ? A, If excessively used,
no. 3. Would the effect be only temporary; and if
£0, about how long would it last? A. The effect
would be temporary upon the breath; the period
of its effect upon the stomach would vary with dif-
ferent constitutions. Bad breath is generally due
to one of two causes, unclean teeth or imperfect
digestion (dyspepsia). Cider vinegar certainly
would not remove the first cause, and the second
would not be improved by {t.

(58) B. H. 8. says: Youstate that aqua am-
monin will take nitric acid stains out of cloth. 1
think you are mistaken; as I have tried it as soon
as the ncid has touched the cloth. A. If the col-
oring matter is not destroyed, aqua ammonia will
inall probability restore it, as we have tried it hun
dreds of times with success, In case the coloring
matter is destroyed by the nitrie acid, neither aqua
ammonia nor anything else can restore what is not
there.

(54) S. W. C, asks: Having an iron safe, the
fireproof material of which has broken loose,I
wish to know how to replace the filling? A, Mix
plaster of Paris with a strong solution of alum wa-
ter, and use quickly.

(55) N.L.C. asks: Can you teil me of any
substance resembling flour or corn starch that will
always remain white after belng sifted into gum
arable and exposed to the alr? A, If otherwise
suitable, some unalterable body, like finely pulver-
fzed barytes, would keep better than organic bod-
fes such as corn starch, ete.

(56) F. N. B.asks: 1. Please give me o test
for sulphur in well or spring water. A, Saturmte
a slip of paper with sugar of lead (lead acetate),
and expose it near the surfuce of the water for o
short time. If the paper Is discolored, it shows
the presence of sulphuretted hydrogen. Another
method 18 to take asmall quantity of the water,
fnto which pour a small quantity of a strong solu-
tion of sagur of lead ; the darkening of the water
s proof of the presence of sulphuretted hydro-
gen. 2. Oun water and sulphur be united artifi-
alally, to form what s known as “sulphur water?”
A. Yes; sulphuretted hydrogen gas Is very soluble
in water, and may be obtained by the action of di-
lute sulphurie acld on sulphide of iron.

(57) C. B. asks: What is the cause of the
sound on » cold night, imitating explosions of a
light nature ¥ [ suppose it to be from the freezing
of the ground. A, It Is probably due to thoe frece-
ing of the sap ln green wood, such as the trunks of
troes, ete,, and (& attributed to the expansion of
the Hquid on froesing, causing & rupture of the
fiber,

(58) L. N. L. says: In the Agricultural Re-
port for the year 1865, I tind the following state-
ment : * Wheat contalns some Hme, one ounce in
a bushel of gruin (and a lttle more (o thoe stoaw),
while It contuins rather more soda than Hine,
about five thmes as much magnesia, noarly nione
timos a8 much as potash, and more than thirteen
timoes as much phosphorio acld.”  Is this corroot ¥
A. Wo find that 10 parts of the deied grain give
2 per cont of nshes, and 100 parts of tho dried steaw
give 4 por cent of ashes, 1o the following table
you oun compare the nmount of the inorgunio
matters of tho grain and steaw. 100 parts of the
ashos contuln :

Grain Straw,
Potush 1 1748
BOMN: <+ o sunnssasnsrsaans A =47
LAme .. s 1018 e
Mo, o oooeiiainas L 1M
Phosphorio aold. .. ... #99 &7
Oxide of hron, ({30 45
Sulphurio acid.. .. — g
RO 2 sl arayananans - AW 680

(L 100400

ha composition of wheat (grain), osgunio and o
orgunio gonstituents included, {51 Carbon 40010, by=
drogon 0080, oxygen 4840, nitrogon 4490, wlios 2441,
I an ounco of phosphorlo nold,there wre about 210
gendin of phosphorus,

(09) A. W. nsks: Which in the beat acid for

atebing on lond ¥ A, Use dilute nltelo aeld,

(A7) J. . M. & Co. usk: How can wo lnc-|

(60) G, I, P, wnys: I have scen very fine
specimens of otehing on Uthographlo stone, the
hollows being as rogular nnd even s though out
with u chisel, How Is this accomplished? A, The
design 1s trunsferred to the stone, which must be
previously porfectly clenn; the surface of the
slone I8 then motstened with dilute nitrie neld, to
which o small quantity of gum srabic has been
added to provent the roughening of the stone.

(61) J, 1. W. agks: What should I dowith
neanary that hos lost his volee? He seems in good
health, except that at tmes he will git and pant as
though he had some difficulty about his breath.
A. We know of no remedy. We judge, from your
descrelption, that the bird has the asthimna.

(62) R, M. ngks: Are there any chemicals
that will produce gos I o boller fast enough to run
0 3 horso power engine 7 A, No.

(03) C.IL C, soys: In Diek's ** Praction]l As-
tronomer " thore Is an tof n tol In-
vonted by Messrs. Wilson and Rogors of Eogland,
It contains an intermedinte gluss called o corrector,
compoged of n plano-~convex lens of crown glass
and a plano-concave lens of flint glass, placed In
the cone of rays that come from the object glass;
it lengthens the focus to six feet, where o perfect-
ly achromatic image {8 formed. Could I obiain u
patent on such telescopes, or make them to sell,
without a patent? A. C. F. Gauss, in his “Diop-
trische Untersuchungen,'" 1340, says: “The dialy-
tic telescope has, instead of the flintlens, a combi-
nation of flint and crown placed close together,
This combination is not achromatic, a8 the violet
{muoge, If in tho same focus as the red, is larger
than thored. This defect is unavoidable, but it
may be compensated by proper calculation of the
ooculnrs. But the dinlytic lonses being movable to-
ward the crown objective, the requisite difference
of focus for each ocular may be attained.” As the
oye {8 not achromatic, the secondary spectruim of &
good object glass Is of slight importance. We can-
not recommend the dinlytic telescope us an object
of study, but the usun! forms might be profitably
constructed.

(64) A. H. T. asks: How long should the
focus of an eight inch objective lens for a telescope
be? A. One hundred and fifty feet.

(65) R. D. asks: Will grapes grown in New
Jersey serve for making raisins, and what is the
process? A. A monthly reportof the Department
of Agriculture, of 1572, says : Several grape grow-
ers of California have succeeded in producing
raisins of fine quality. Growers sowing a vine-
yard, on the foot hills near Nevada City, have pro-
duced, from 450 Ib=. grapes, 150 Ibs. ralsins of
superior flavor, clalmed to be equal to the best
Malaga, and worth 24 cents per pound. This fur-
nishes a fine margin for profit, as it secures 8 conts
per pound for grapes, which is a very remunera-
tive figure for California. We think that the cli-
mate in the vieinity of New York is entirely too
cold for the production of misins,

(66) R. S. G. asks: 1. What isthe latest and
most approved method of generating oxygen gus?
A. Heat together ina flask 1 part by weight of
black oxide of manganese and 4 parts of chlorate
of potash. 2. What {s the proportion of carbounic
acid gas to ordinary air, to produce aspbyxia? A.
Anything exceeding 4 per cent.

(67) H. D.asks. 1. Does the ordinary gun
or ritle powder In use give perfect satisfuction? A
No. 2 Wherein is It defective? A. The principal
objections are the large volume of smoke, and the
incomplete combustion, which necessitates the fre-
quent cleaning of the gun. 3. How does the white
gunpowder injure the mechanism of guns, as it is
claimed to do? A. Of this powder there are seve-
ral grades, the highest and most powerful of which
{s not sultable for a gun or ritte powder; and if so
used is injurious on the same principle that gun
cotton, dynamite, or nitroglycerin would be if
used for the same purpose.

(68) A. M. says: While viewing a drop of
water, the sizoof a pln's point, through a micros-
cope, the animaleule gradually became motionless
and dim, and upon examination I found that the
witor had evapomted and left a stain on the ob-
Joot glass, which 1 wiped away. 1. I would like to
know what became of the animaleule that I had
goon In the drop.  A. The animalcule could not
have ovaported; thoy undoubtedly remained upon
tho glase. 2. Did any remadn in the lttle dry stain?
A. Weshould say o, & Did I terminate their ex-
istenco by wiplng away that stain? A, Yes. You
had only to examine the glass again with the mi-
croscope to prove the presence or abseace of the
animaleule. 4. What book i2 best suited for un
amatour microscopist ¢ A. Beale's* How to Work
with the Microscope ™ 18 one of the standard au-
thorities, being plaln, simple, and cssy to under-
standd, It fully explains all the requisite dotalls.

(69) 8. N. M. says, insnswer to R O, B,
who asked : Is thero any rule by which a person
can find the mdius when the are and chord are
given? Thero (8 no formulated rule, but 1 can tell
how to find the diaweter from the given data, If
the are 15 not greater than asemicircle. Ry taking
pains and a day or two of thoe a table can bo cal-
culated, showlng the lengths of the arcs of any
number of degrees snd parts of & guadmat, cor-
responding to the natural sines ln the common
tables, when = 100,000,404 also the mtio of asine to
tho are, Thus: 860°: 2Rx i:any oumber of de-
wroes und parts : longth of the are. Divide the
lengeth of the aro 5o found by the natural sine ©F
tho tablos) § 16 pived the ratio of the sine o the are.
Exumplo,—Given the length of nro=241; length of
ohard =8, to find dlamoter, Having made my tabio,
I find this vatio, 1: 14, to be the sine and are of 104,
By the formuln above: *ORRRNERE) i1 W0
ey, length  of thoe  are, when Rel  Then

VRITE | 3esg thegiven aro,  Then 1001180008

0887= clroumference of the required clrole, and

2128 (s dinmoeter,  1f the vatio of tho sne o aro Iy
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Gity, Village, and Counly.

616 Cucumbers,
18 Fine Melons,

40, post-pald,

Good Boys.

Thirty-three yoars ago two brothers set-
tled as Farmers, slde by side, One of them
subseribed for tho Jmerican Agricultu-
rist,and occasionally bought a book or two
about his business, the whole costing him
only $#6a yoar, Hin Boysread und thought
about thelr work, became (ntorested (n
and respected It, and were happy In tholr
toll because they had somoething to think
about, They grew up Intelligent, nnd set-
tied uy good prosperous farmers, respected
othor brotuer
S eouldn't afford papers and books'; (he
could afford - cents u day, or $20n year,
for tobacco, beer, ete,)  His boys worked
sullenly by day, aud *“skylarked at night;
they desplsed and hated thelr work, which
for them was only exerclsing brute force,
with lrtle mind applied. When old enough
to escapo parental restraint, they quit the
farm, one for this, and another for that,
and none of them haye ever amounted to
anything, Six dollars & yeur would have
mude & wonderfol difference—would huve
changed thelr whole course of Iife. Would
it have pald?, ... Farmers, study the above
cnsus, and Try the Experiment this year
of having the Amevican Agriculturist in
your famlly, for yourself, ax well as your
1t will cost you buc $1.60, sent post
Volume 34, just beginning, wil
furnish you over 1000 Columns of good
things, useful, valuable information for
YOURSELF, YOUR WIFE, and YOUR
CHILDREN, fnecluding over 400 fine
Eugraviogs. Soend now and get it of

and Infuential......The

boys.
pald,

ORANGE JUDD COMPANY,

Publishers, U5 Broasdway, Noew York.

> $14,300 for $9.72

IT AMECHANIC (x K, B, engineer) bought at
auction a run-down village property forgs, 0.
He moyed on to it, and for 6 years expendod
no more upon it than he had previously pald
for rent and garden staff, but he continucd
fixing It up solely according to hints and sug-
gestionsin the American Agriculturist, which
cost him $1.62, postage (ncluded.
provemonts ko changed the place that he sold
it Lo a elty gentieman for 20,000,
e Agriculturist with 81430 proft, while it
A multitude
of others buve had o somewhat stmllar expe-
rience. The paper s full of plain, practical
suggestions, that wonderfully help every one
who owns a farm, or garden, or even o little
villuge plot,

© 2,000 Humbugs.
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at bim but $0.72 for 6 years,

TRRY IT,

Durlig past years the Amert.
can Agriculturist Tas nvesti-
gated and oxposed over 2,000
swindiing sehemos, sod in this
way (1 In now saving to its
rondors many Milllons of Dol
tard, It s full of good, trust
worthy, practical, vaeful (n:
Jormation, 1t will save you
moaney, and help You ke
nmonvy .

Not. Strange.

1t 1% not ot &ll sirange, that #o many
Hundreds of Thousands of Persons
pave constantly read the Admerioon
Agriculiurist during the whole 33
goars of fts publication, and that it In
quite as popular to-diy, a aver, v
18 batter than eoer bgfore,) It full of
GOOD THINGS for every MAN,
WOMAN, nud CHILD In Cly,
Village, and Country. It gives furas
small price over 400 Beautiful, o~
mructive Engravings, and over 1000
Colamns of the best (nformation that
can bo collected, and sified, and von-
dotised (010 1ts saple pages by o largo
foree of most lutelligent, practicsl
men -~ aot meere scribbilers, but meu of
Bralus sod Common Seuse, It
e CHEAPEST JOURNAL In
the WORLD, With its Splendid 1
tostrations, Its Large Siae, ie Great

4 Bushels Beets,
21 Fine Squashes,
2 Bushels Onions,
61 Large Cabbages,
10 Bushels Potatoes,
150 Ears Green Corn,
22 Fine Cauliflowers,
3 Bushels of Turnips,
4 Bushels Green Peas,
2 Bushels String Beans,
Lots of Lettuce, Sp
Nasturtiums, Radishes, ete.

A village Mechanic had a house lot, 0180 feet,
Ho was induced to take
the Amertoan Agriculturist, at a cost of $1.60
4 year, postage Included, and following =
plain, practical directions, he got all the abore
Iust summer, with no extra cost, exeept a trifle
for seed—He workod the garden in occssional
half hours nights and mornings, which fur-
nishod him agreeable oxerclse and change
from shop confinement, His Wife had lots of
Tens of thousands of
others have had stmflar experfence—and YOU
oy have the same, Reader.
get Volume 84 of the Agricniturist, fust begin-
ning—only $1.60 for n whole year, postage
pald. Itis full of GOOD THINGS for YOUR-
SELF, YOUR WIFE, and CHILDREN. You
und 8 nelghbors can have the paper a yoar for
ORANGE JUDD COM-
PANY, Publishers, 25 Broadway, New York,

inach,

Send now and

These tm-
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Doauty and ULy, [ts cost of propara-
tlon te dlvided amon %o many, that it
can be furnished at the very low prico
O $1,60n yoar, post-pald, or four coples
for 85,40, Reador, try this Journal for
Volume 84, now oponing. It will pay
you grandly.,

HTRANGE
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NOT ORANGE JUDD COMPANY, STRANGE
NOT  Publishers, 248 Broandway, New York, STRANGE

VO00000000000000000000000000000000000000000

ANKRUPT'S SALE OF HORIZONTAL

and Vertioal Steam Engines,  Also now und socond
aud Machintst's Tools, Send for eircular at

THE YALE IRON WORKS, New 1

C LASS N[()I‘LDS, for Fruit Jars, Lamps
Illnuhm,* Ank Stands, ete,, made by H, BDROOKE
15 years Cor. Wire and CexNtex ST, N, Y, For any
thing new i glass, you will require & mounld (or dio),
PARTIOULAR ATTENTION pald 10 MOULDS for
INVENTORS, Send model or drawing & Inelose stamp,

von Conr,

A WEEK 1o Male anc Femule Agonts, in thelr
Costs NOTHING to try It, Partlouln »
P, O, VICKERY & CO., Augusta, My

X
” -~
7 (@R

WORK '
o0 D-W - ING MACHINE

B COUNT'S PATENT LATHE DOGS,
< hotl Bteol and Tron g Iron and Steel Clamps, Kxpand.
Ink Mandrols, &, Bold ot wholesale prices during the
bard times,  Send for Hasteated Lint 1o
C. WL LE COUNT,
South Norwalk, Conn

PATENT

Planing & Matching

and Molding Muehines, Gy and Wood's FManers, Self«
olling Naw Arbors, nnd other wood - working machinery.
BA WOOD'S MACHINE CO,, §91 Liberty 8t N. ¥,
Sond for Clroulars, oto, 167 Sudbury Bt., Boston,
LUDLOW VALVES,
FRED. STONE & CO,, 4 Park Viace, Now York,
- A NEW DISCOVERTY
» (A0 “ A Chemleal Triumph, Taxrrk
RE = eqndie, it o v,
WAH

oy InMance, Prioe, 28 cents & Packagn,
A aih Avenws, Now York, Safo and -u‘;:

OOD-WORKING MACHINERY GEN.
crully, Specinities, Woodworth Flang .
Ardson s Paton Inn-mw'd 'r.'»’hl... '.(lnizll%lll:"l:: THADIE

Contenl, cornor Unfon St., Worcoster, Mass,
WITHERBY RUGG & RICHARDSON,

oy BUO &

R ¥

HA_S NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.
For Car Bullders, Planing Ml Mouso Buallders, Sash, Door and Blind Moakers, Agriculs
tural, Cabinet, Carvinge and Wagon Works.

HORIZONTAL AND UFRIGHT BORING WACHINES, SUPERIOR TO ANY IN USE.

PLANING AND MATCHING MACHINE
Bend for Cataloguoe and Price-List,

S, and other Wood<working Machinery.

BENTEL, MARGEDANT & CO., Hamiiton, Ohio.

B . .,

Andrews’ Patents.
Noiscless, Friction Grooved, or Genred Holst-
s, sulted o ovory want.

Safery Store Elevators, ﬁr\'nm Accident, it
Rope, Belr, nad I‘:mﬂﬁo renk,

Smoke-Burning Safety Boilors,

Oxcillnting Engines, Double nnd Single, 1-2 te

O0-Horse power,

Contrifogn l’m.npn. 100 to 100,000 Gallons
gc-r Minute, Best Pamps in the World, piass
Mud, Suud, Gravel, Conl, Greain, ete,, withs

ont fnjury.
All Light, Simple, Durnble, nnd Economicnl.

send for ('ll‘i‘l{ LN,
WM. D, ANDREWS & BRO,
414 Water Strect, Now York,

AGENTS WANTED.
Men or women. $34 a week. Prool
furnished. Business pleayantand honor-
s able with no risks. A 16 page circular
andValuable Samoles free, 9~ A postal-
=gp>= card on which to send your address
_' & costs but one cent  Write at once to

F. M, REED, 8TH ST., NEW YORK.
UNCHING

602990

Free to Sewing Machine Agents.

The Wilson Reflector—An Hustrated Sewing Ma-
chine Journal, publistied monthly, devoted to the Interest
of Sewlng Muchines, and n\'c-ryﬁnlnu manufactured by
Sewing Machl Literature and General News, Elght
pages and fort lumns of cholee miscellany and reading
matter, WILSON SEWING MACHINE CO., PUBLISIERS.
Subscription price Frwreex Cexits per anoum, with an
rh‘tntm oliromo free, postage prepald, Frey 10 AGENTS
and DEALENS [0 SEWING MACHINES and ATTACHMENTS.
WILBON'S REFLECTOR,

CLEvVELAND Omio U8B, A,

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
nny required size,  Alwo, uny kKind of
STOXE for RoADs and for COXORETE, &0,
BLAKE CRUSHER €O,
New Haven, Conn,

o weel and oxponses to all,
new, staple as flour.

Artioles
sSamoples free, C, M
LININGTON & BRO., N. Y. or Chicago.

~=

Addroass,

Address

per day ot home, Torms froe. Address
Gro, BriNsox & Co, Portland, Me,

$5:$2 w0 & Co, Portud,
GEO. W. READ & CO.,

NTEANM BAND SAW
AND VENEER-CUTTING MILL,
186 to 200 LEWIS 8T, foot 8th & 6th Sta,, K. R, N.Y
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
LARGEST ST0CK ! The GREATEST
VARIETY ! "he Lowest Prices!

$# Enclose Stamp for Catalogue und Price-Liut,
7Ir<1|-ru by mall promptly aod feichfully exeouted,

'OTIS,“sAn:TY HOISTING
Machinery.
OTIN, BRON, & CO
NO, SIS BROADWAY, NEW YORK,

\TONE SAWING MACHINERY.

MERRIMAN'S PATENT. ALSO, HAND AND STEAM
|) DERRICKS & TRAVELLERS,

AS ROSS, RUTLAND, VT

The Weekly Sun. oo e
M

fearless newspaper, o  hrond columns, Wonlm (o ke

The

the Weekly Sun the best famndly newspaper In the
world, Try 1t 81,20 per year, postage pald,
Tiw

Address HUN, New York Oy,

\I.\'O'l“[‘ LATHES, for Hroom, Kake and Hos Handlos
i 8. C. HILLS, 81 Cortlande 8t,, N, Y,

Qecond Hand Engines and Boilers,

\
of 01} Kinde and slzes, BOUGHT, BOLD & EXCHANGED
Largo atovk always on hand. Send for elronlar to

ROBERTS & KING. 110 Liberty St,, Now York

SHINGLE & BARREL MACHINERY

EVART'S IMP, HEADING AND SHINGLE SAW,
WTAVE CUTTEHS, JOINTERS, EQUALIZEES, AND
HEADING TUHRNERS

BAILEY GAUGE LATHE-For taralng all kinds ban-
Mles and Cabloet work, Stmplost and best o use We
manufaoture & full line of \\‘mu‘l malul Ilron Workiog

chinery, Steamn Engines, &, Address ool
e I T FHATLEY & VAIL, Lockport, N. ¥

The TOll-G&te 1 Prize Picture sent free ! Au

¢ Ingenious yrl_n" 50 objes n
o ind! Address, with stamp, E.C. ABBEY, Buffalo, N.¥

EAGLE FOOT LATHES,

Small Engine Lathes, Hand Planers for
metal=Slide Reats, Clrculur and Foot
Scroll Saws—all of the neatest design and
superior finishi, Our eatalogue describes
uvery tool necossary to At out the Artizan
or Amnntenr, ns well as the Boys for the

Holldnys,
WM., L. CHASE & €O,
#5 & 07 Liberty 8t,, New York

ASON'S PAT'T FRICTION CLUTCHES
|

AVA yre manufactured by Volney W. Mason & Co,,
Providence, B, 1. Agents, 'L, B. BHOOKS, @ ClfY street,
Now York: TAPLIN. RICE & CO.. Akron, Ohlo,

HUSSEY'S NATIONAL

Cottage Architecture.

New and Original Designs, Working
Scale Drawings, and details for al
2 Styles of low-priced Houses, with
pecifications and Cost. Jwal Pub-

— s

e lished, Royul quarto. Post-pald, $6.
3 1,000 WoRKING DRAWINGS,
WOODWARD S b. Plnns, Details,

NATIONAL I Specincations and Estimutes.

ARCHITECT, | Ryeive diinms. soe

MONCKTON'S NATIONA L ¢ Six dollnrs, post-
STAIR-BUILDEI. Y padd,

MONCKTON'S NATIONAL ) Six dollnrs, post=
MOYHRTME SATIORAT  Fhald,

ORANGE JUDD CO,, 245 Ilrmul\\‘ny.‘!\'. Y.

] 5 SUCCESS BEYOND COMPETITION. 55
STATRE FAIR FIRST PREMIUMS WITHIN
. 0o Mosrus, swarded Nollis'

- Origital Narpoon Horso Hay
Fork, Also.manls a'l Kiads
Agtl Bteels & Iroos
pered by Nellis' I'ro¢
wult all Xinds of soil, g
& merits in Pamphiets freo

A J ANELLIN & CO,

Pittabargh, i‘n.

{3 ’
Trado Mark,

IT WILL PAY

You to invest n fow dollars In tlekets In Publlo Library of
Kentucky Coneert and Drawlog of

21th February

Positively no Postponement.
A Drawing on 27th,
Or Money Refunded.

Whole Tiokets 830,  Halves 885, Touth, or each Coupon
ROIRAY 1?:_. Elovon Whole Tiokets, pu

or Tlokets, or Information, sddrens
y DRAMLETTE, Agent and Muoager, Louls
HAYS & Co,, 8 Brosdway,

| 5
Ky., or THOS. It

Now York

P. BLAISDELL & CO,,

Waorcestor, Mnss.,
Manufaoturers of the Blalsdell Patant Uprlghit Drills and
other Arstcluss Moohunio’s Tools,

) N I * A vev ek o0 (he A v
“ED l‘J(J‘&RﬂA‘)d ¥ o Writung by Seuwd "
plae syston of Phonedls Bhore Hand—=thy sb ot
we o ARLLOE AR Y B0, 10 8
A¢. The Lord
wth, A0 LA warda gt wiinuie The unew
Priew, by mall 0 Cia.  Agenias wunisd
10N Neveuil Nueet Fhe, s

)\ NV VOLUME-The ILLUSTRATED PIHIE-
\1'}].:\'!!‘]} \I‘.?ll"‘ll.\' AL, January nnmber, with soume
thirty ongrmvings, gives portealts of ournew Postimamier
Gentral | Charlotte Cu
1',..lu- e Inte Muyory Lipss Death with
out Paluy On s, and What thoy Signify | Conneation
of Mind and Body i Bthoology , Fhyslology, Phyalognomy,
Pavoliology, #¢ Only B0 conts, Or 8 your, Sonl drst
post by B0 Wi LLE, Pablishor, No, 89 Broadway, N )

; }] ] ﬁ PHE LEHION VALLEY

i] Emery Wheel Co,

wany, and |
Uy 16 wrilien with

yhoy el henrt
Al F W RVANS & OO

A Dishops i Don

WEISSPORT, I'A,
Muuufuctarers of

Bmery Wheels under o

nowW  patent.

Send for olreular,

Niagara Steam Pump.
CHAS. B. HARDICK,

@ Adams 56, voklyn N Y

BRI

Moulding, Founding, Metallic Alloys,
and Electro-Metallurgy.

THE PRACTICAL METAL WORKER'S ABSIST-
ANT ! Comprising Metallle Chemistry; the Arts of Work-
Ing all Meétals and Alloys: Forging of Iron and Steel;
Hardoning and Tem "ﬂ"i' Melting and Mixing; Casting
nnd Founding; Works in Sheet Metal; the Processes De-

endent on the Duetflity of the Mefals: Solderiog; and
ho most Improved Processes and Toals employed by
Muta) Workers, With the Application of the Art of Elec-
tro-Metallurgy to Manofactaring Processes ; collected from
Original Sources, and from the Works of Holtzapffel. Rer-

Leupold, Plamier, Napler, Scoffern, Clay, Falrbairm

er, Ny Outver Byese, A new, revised, and
{mproved edition, to which I added an Appendix, contain-
Ing Ti= MANUFACTURE OF KUsarax Suxer Inox. By
Jons Vency M. D, F LS, Tk MANUFACTURE OF MAL-
LEANLE IRON CASTINGH, and IMPFROVEMENTS 18 BEsse-
rsll:‘l m‘:.:rx.m,lliy"/l\’hr.'\r. ll'vi?qcn‘ ('henilln( and Eogineer,

O ed En, viogs, ustrat eve

Branch of the Subject., ., ..... m “ ..... llr‘l!bl{ .'7.3)

THE MOULDER AND FOUNDER'S POCKET
GUIDE,—A Treatlxe on Moulding and Founding in Green-
sand, Dry-sand, Loam and Cement; the Monldipg of Ma-
chine Frames, Mill-gear, Hollow.-ware, Ornaments, Trin.
Kotw, 1jells and Statues: Deseription of Moulds for Iron,
Hronze, Brass, and other Metals; Plaster of Paris, Sul-
hur, Wax, and other articlea commonly used (o Casting:

ne Construction of Melting Furnaces, the Meltin
Founding of Metals: the Compoxition of Alloys and thelr
Nature. With an Appendix contalning Receipts for Al-
loyw, Bronze, Varnlshes and Colors for Castings; also Ta-
bles on the stren}z!h and other qualities of Cast Metals,
By FrspEpick OverRMAN, Minlng Engineer, Author of
SPhe Manufactore of Tron.” With Forty-two Ilastrs-
tlons. 12Zmo 8150

THE PRACTICAL DRASS AND ITRON FOUN-
DER'S GUIDE.—A Concise Treatise on Brass Founding,
Moulding, the Metals aud their Alloys, ete. ; to which are
added Recent Improvements in the Maoufacture of Iron
and Steel by the Bessemer Process, ofe., ete, By Jauzs
LAankix, late Conductor of the Brass Foundry Depart-
ment In ﬁ(cany. Neatie & Co s Penn Works, Phlr{ndelphh.
Firth edition, revised, with Extensive Additions, 1o one
VOIUING, L0 oo aies cuaveasvnsnvasovadssassanssads aes 2025

METALLIC ALLOYS.—BEING A PRACTICAL
Gulde to their Chemical apd Physical Properties, their
Preparation, Composition, and Uses, Translated from
the French of A, Guerriee, Engineer and Director of
Foundries, Author of * La Fouderie en France,” ete, ete,
By A, A P‘xsql'n. Chemlst and Engineer. In one vol-
ume, 12mo. .. .eeeuarannans SbedssnvardehnantbaanesuTIsTnY $3.00

GALVANOPLASTIC MANIPULATIONS. — A
Pructical Gulde for the Gold and Silver Electro-plater and

the Galvanoplastic Operator. Translated from the French
of Avveep Rosereun, Chemist, Professor of the Galvan-

and

oplastic Art, Manufacturer of Chemjcais, Gold snd Silver
Chemist and Engi-
over 127 Engravings on wood. zi‘;oﬁ

Electro-plater. By A. A. Frsquer
neer, lﬁuaxmled{:y

¥ The above

, Or any of my OKS, se
o ‘msmuc. at the publication prices.

My new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—9% pages, Svo.—sent free, to
any one who will furnish his address.

HENRY CAREY BAIRD,
INDUSTREISL PUBLISHEE,
406 WALNUT STEEET, Philadelphis

To Electro-Platers.

ATTERIES, CHEMICALS, AND MATERTALS,

in sets or single, with books of [nstruction, mann-
factured and sold r{ THOMAS HALL, Msnufscturiog
Electrician, 19 Bromitield Street, Boston, Mass. Ilustrs-
ted catalogue sent free on application.

GRIFFITH & WEDGE,

MANUFACTURERS OF TET

VERTICAL l'?lll'l‘.\ BLE ENGINE and CIR-
CULAR

AW MILLS,
AW PNiFivee. omo.
STENC]L For cutting business

CANE
DIESN
D Stencils, all_slzes, Also
complete ourFits for Clothing Sten-
¢lls and Key Che
from £35 to £20 a da,

with which young men are waking
5. M. SPENCER, 117 Hanover St,, Boston, Mass,

000 IN USE®,
Essteam PUMPS

FOR EVERY POSSIBLE DUTY

~

E0.F.BLAKE MFGCO.79&81 LIBERTYST.NY.
CAUSEWAY& FRIEND STS,BOSTON.

S0 CANALST. CHICAGO.
SLHRD FOR IWLUSTRATED CRTALDGNE

Ladies at Home

A und Mon who have other business, wanted as agents.
.‘u-n-l plans, pleasant wWork, GO0y PAY. .\'n‘lI 3-cont
st for partionlars.  Toe GRAPIIO UOMPANY, -
Park Vince, New York.

MAGNETS—Permanent Steel Magnets
< lge, te to order by F, C. BEACH
:\I'l‘(':). 'g‘i:ullln‘\rul”wi:‘\. “\“:lu‘ \fnr‘lk. MuKers of the ;‘clv-
brated' Tow Thumb and Minfature Telegraph lustru-
ments, - LSRN e
YORTABLE STEAM ENGINES, COMBIN
g the maxtmum of eftelency, dumbilicy .m'd econ
oy, with the minimum of welght and price, Thoy are
widoly and favorably known, mare than l.O({u belog In
uao. AL warranted satinfactory or no sale, Joscriptive
olreulars sent on applieation. Address
THEJ, €, HOADLEY CO,, Lawrenco, Mass,

MACHINERY.
IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

(old Rolled Shafting.

JGERS, PULLEYS, COUPLINGS, BELTING, &0
.\-" \ri\-fl‘)fllmr lllll:ll patod Cutdlogus and Price List,
GRORGE PLACE & CO,,
121 Chambiers & 106 Roade Sts., N, Y, Clty

ﬂ".‘;(:'l’li'l'b DECALCOMANIA
A w il T e o sl &

Lo, i bagne
y eam bt eonly tramiernd b

ey, Thy

Fae ‘to fmitnte Do muedt Dosnsiivl pu

boanitte] G Cheramas bt 10 o Acrste

te, M b Wy
weabeh, Addssas 2, b PATTEN & OO, 11 Pine S8, Now Vel




E—

B

78

Seientific

American,

UANUARY 30, 1875.

g’am@m il
R R | 3 A
Engravings may hoad advertisements at the same rate
per tine, by meanurement, ax the letter press. Ad-

vertizemonts must be received af publication ofice as
: “,'""" Friday morning to appear in nert tessue,

Working Models

A&d Rxp«rlmonul )Igchlnn:}{killcilg -:r \\lom:l‘.‘ mndn to
onter

ENGINE LATHES. DRILLS &
NEW HAVEY au\rp ACTERING 0O,
l'w

aven, O ‘onu.

Send for l‘r(ra List, |

A VALUABLE PATENT FOR SALE
For opening and rlmln‘ Klevator Hatoh lmun \lndol-
oan be seen at Luetas W, Pond's, o Liborty 8 Y

For further purnvnlmu, addrons W, RELD, 128 l ivu-nlh
Stroot, Hrookiyn, N. Y,

PRATT’S

Fafost and best 01l ever nuuh‘ ~hurm- in any lamp-for
sale everywhore, HAR, PRATT & CO,
Eatabllshed 1770, ILH hmun utreot, )s \

From the best L nmhm Manufactorers, For nk-
JTAMES BRAND, 8 ClifT &8
A Practical Tre nlhv on Comont furafahied for 2 conta

A.SBESTOS MATERIALS

FING, SHEATHING, BOILER FELTING, PAINTS nll colors),
('K“E\Tﬁ.\\r.. prepared ready for use, Send for l‘tmplnlrl- Price-Liss, &,

ROOFING PAINT,

Liberal Inducomonts to dealers

§# CAUTION.~The public aré heredy cautioned against pure Aasing or unn‘f any matevialyfor the above or
simdlar purposes, purporting to contain ASBESTOS, uniess tAey dear our name and dotes of patents

Patentee and Sole Manufacturer, {H. W. JOHNS’ 8‘ Maldeﬂ I{a"e, N. Y-:

EsTAnLISnED 1508,

ACHINERY AND FA?TORY
"l PPLY AGENTS <A Iheral Cash Commission pald
ol Sales of Special Mechanical Al{vllnm on, required (n
every Factory, Machine Shop, and Manufactory. Gooda
thoroughly establishiod, of acknowledged merit, and war-
nanted su or to all othersof thelr class In use, Addross
MANUFACTURER Box B Lawrcnce Mass,

[xeelsm‘.l)o Your Own Printing

Pross for cards, Iabels, envelopes
Portable $9 ote. Largersizen lurlnrrvmux'k
Business Mon do their printing and
advertising, save money and increass
trade. Amnteurl'rlnlln‘.drllgm
ful pastime for spare hours
bave great fon and make money fast
h.ﬁ- atprinting. Send two stamps for full
h swnhv—ucpmn;n etc, tothe Mfrs
esse

KELSEX & CO. Slerlden. Conn.
NON-COMBUSTIBLE STEAM BOILER & PDS

COVERING

Saves tm 10 twenty prv cent. CHALMERS SPEXCE CO.,
foot E. &tk Street, N ; 132 N, 2nd St., 5t Louls, Mo

TANNATE OF SODA

BOILER SCALE PREVENTIVE.--Jos. G. Hm:n &
Co., Madison, Ind. Agencies: R, H. Lee, leun'ﬂlr Pa.:
Owens, Lane & Dyer Machine Co., st, Loals, Mo.; Whit-
man & Barrell, l.mle }uu.. > !\udea, McLelland
& Co., Cincinnatt, O, H. Harrison, \nh\-mc, Tenn, |
Sinzich, Rankin & Co. Evnnumr Ind.: H. Dudle
Coleman, New Orleans, La. ; L. Stanley & Co., 8: St. Pau

St B'more, Md. ; Dabeock & Wilcox WO ortlandtSt. N, Y.

INGINES AND DOILERS, ond-H

New and Becond- Bnnd

Machinists’ Tools.

EXTREA NEAYY AND IMPHOYED PATTERNS,
LUCIUS W, POND, MANUFACTURER.
Worcester, Moss,

WAREROOMS B LIRERTY 81.. N. ).
§¥ Lathes Planers lioring Mlis, Drilis and Gear Out
ters 0 \ned )1!;
The Most Powerful, and the (ml\ Tluhl
BUY A Suutting, Good Part Gate Turbite ever
= made, Price of small wheols to sult
the times. Send address to &
WAIN A. M. SWAIN
. North Chelmstord, Mags,
C. HENREY HALL & CO.,. % Cortlandt 5t N.Y.Clty.
THE PULSOMETER.
The simplest, most durable and eflective
Srrax Pusxr now (o use, Wil pump gritty
or muddy water without wear or (njury to
its parts. It cannot get out of order.
Branch Depotwa:

11 Pemberton Square, Hoston, Mass,
1397 Market St., Phlladeiphia, Pa
58 Wells 5t.  Chlecago, 1l

I\wnnﬁ\'r FOR ALL LARGE CORPO-

RATIONS axp MANUFACTURING CONCERNS, —
werk's Watchman's Time Detector, capable of
controlling, with the utmost accuracy, the motion of a
watchman or patrolman, as the same rnrhu different
stations of his beat. Send !or 2 Circulal

- f- BUERK, P 0. Box 1,637, Bagean, Mo,

Portable and sullonm For description, sddress Partios using or solling these lnllrumrmn wl(houl an-
O0DWIN & \\'Hl E, Ol City, Pa. | thority from o will be dealt with according to lnw,
"' =
§ § § § § § § §

@Tﬂ LUMBERMEN 10000 in G0LD

Was awarded to us (o the great “awl
(nen (,lrcugnr bi\‘\tr. ‘\nd (l:e

‘ut Saw achmen
’5"“

Prize, Silver
And lhe st Naw
. 3 the above Fimt

comen Insting slx days,

ums were awarded 1o us by xhr Cibclunst! Bx umou.

l'r 1lm|nl. lor the
fedals for

mull on rccrlm of price,
fxrld September, 1574,

Also, the l-lrn l'rlu- Sl
Medanl, the two
Swage sent, pn Id

Ssws ot nine prominest manufacturers were tested, and ours declared the victor, after an lmpartial trial of

aix ?#l

TEMPFERED, ~ul.l

o Giress

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

ur sddress for an accognt of the

EMER

See ving and description ia the ** Scleatific Amer-

Marck 7. The grestest tnonrurr for rheu-

m u:hna. No paysician should be without one
Send for cireglar,

C.R. TOWNSEND, SorLe Aa:xr
Medieal Institute 1 lﬂi Cumberiand St., Rrookiyn, N. Y,

TOR SALE,—2nd-hand, Portable and Sta-

uonlry nes and Bollers, good as new, at half of
¥o or description address
WAM & KICH, 0N City, Pa

HARTFORD
STEAM BOILER
Inspection & Insurance
COMPANY.

IA.Y'OID Coxx,

W MOBE YOUNG MEN TO
learn Telegraphy. tiood situs-
-'. tions Mu«i
Addresa, wit h - J' O
strr. U, Jberlin, O,

THE JOHN HARD CK

NIAGARA STEAM PUMP,

93 to W1 Pearl St., Brookiyn, §. Y.
Manufsetured solely oy

Hubbard & Aller.

Excings AXp BorLens,
Pulleys,Bhafting and Hangers

i, a Specialty. ey
Todd & Rafferty Machine Co.

IA!’U'A(."I‘UKIIM or

Variable Cut-Off k& no Lowe »

l. % Plaln # Valve Bia-

o A M Bomn of all

o Jlf!llnl &o,, Bilk,

oW am, x nn

L ooh"a’ .J'ndlou?’"?: .e: unn ln u> l
7

&v ™ 4] J niial l'ullny-ll m'l'n’:’

b 4 T YORK

JERA

mp h-ch‘nary,
NEW

;n- LEVER
AGE COCKS.

414 ll.llldlr e, Balt.

‘IIMCAI TWIST DRILL CO,
B L, lhnm‘mnrvn of | &

"
O KNivE Grixp-

ﬂ- lams awarded
.a:'"-""“*-"-a Bl

TOOTH}ZD. CLIFPER and FLANGED TOO

list, and circolars of our DAMASCUS
sA*m which are superseding all

SON, FORD & (0., Beaver Falls, Pa.

THE ADJUSTABLE BROILER.

A tical good thing—-two patents se-
Patent eu?r'ﬁf Wil well the U . for §150—
l:f 10 other business already estab-

For Sale rich nqumngmcv entire -urnuou

THAMBERLAIN,
- = —A SURE RELIEF FOR
I\!DI)FR PAHT‘!LLF-ﬁ sU

! contest, price

Dubuqnc. lowl
ASTHMA. BTOW & CO., Charlestown, Mass.

NOYE’S
Mill Furnishing'Works
are the largest {n the United States. They make Burr
llllnonn. Portable Mul-“hmut Machines, kers, Mill
Plcks, Water Wheels, Pulloys xnd Goaring, npecially
m;m-d to dour mills, Send for catal oQ
J. T. NOYE & SON, llulhlu. N. Y.

THE HEALD & CISCO
Patent Centrifug?.}”Pumps

VBB'I‘I(,AI d.. HO
Premiums at New Oricans, (1ne|nnlll and New

York. '‘Medalo fml
American l{m lB.‘.’

Perfect mtisfaction guaranteed chespest, most
dunbk r.wlu and successful anp known, tor Paper
Mixers, Tanners, Contractors, Brick Makers, Distillers,
ete. Pamps wieh engine on frame, complete, at low
n:ureo for Wrccklng Drredging, Irrigating, ete, Hiustrs.
aphlet,freo W roferences to parties notunll using

lhr ump. uy of 0f the sLronges nxible toatfn num
Address HEALD, BISCO & C aldwinsville,

()L’R COVERING FOR BOll I‘l(‘i AND
PIPES saves ‘r-nm r Cent In ¥

'R FELT, (‘lm\lh\r A\D I’Al\"l‘ FOR
ROOFH (s the best in the mnrkol

Asbestos Felting Co.

316322 Frout St., N.Y.

PATENT

(oLD ROLLED

SHAFTING.

The fact that this Snatting has 6 per cent renler
slreugtl, o finer Nnish, and TI lnw'r l!- wago, m‘iu any
other 1o use, renders it y Lhe most ¢ al.
Weoare nlu:lhe sole mnnuhu'turcn of the CRLENNATED
CoLLINs® PAT. CoUrLING, and furnish Pulleys, Hangers,
ucl,uf the most lpproved styles,  Prico ll-l m.llnl on
wpp lcul:’;n'(u it dlmlﬁ‘\l»ﬂ & LAUGHLIN

nd an Avenues, l'lllﬂu { I‘

13 . Nockn nf l\nl- m"m"“"r;"m and (o)r'lnnrlﬁ l.»y 8

Boston nah
)K( ‘lu(l.h‘.& 121 Chdmbors alreot, N. Y
PIEROK & “u,\mku  Meilwaukon, Wie.

PER) I"P.('X‘

NEWSPAPER FILE.

g —
The Koch Patent Filo, for
m- acipes, and pamphlets, has
price reduced BUlweribors (0 the SCIEXTIFIO AME-

.u AN can be suppiled for the low price of §1.50 by mall,
?r 5.8 L the u cn of this Ih ar, llu\y lmnn uldl'lx
nhaription, ** BCIENTIVIC A lll CAN,' glit, Ne-
cessary for every one who wislics m pruu nn lhu paper,

Addros MUNN & co.,

ITEAETVIAE Dowspapers,
n recently tmproved

FEW YORK o"ﬁ. 15 New Cuvmon Sreesr,

Pablishors “BOIEsTIFIC AMERIOAN."

TALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no investment of o small
B cum of money brings o greater roturn
Y/ thun the expense incurred (n obtaining n
patent, even when tho fnvention is but n
wmall one. Large Inventions are found
to pay correspondingly well, The names
of Rianchard, Morse, Bigelow, Colty Erlcs-
son, Howe, MeCormick, Hoe, and others,
who have amossed fmmense fortunes
from tholr Inventions, are well known,
And there are thousands of others who have real-
1o large sums from thelr patents,

More than Foery Trousaxo Inventors have
avalled thomselves of the services of MUNN & Co.
during the TWENTY-SIX years they have noted as
solloltony and Publishors of the BOENTIFIC AMERI-
AN, Thoy stand at tho head in this olwss of busi-
nows ; and thelr large corps of assistants, mostly se-
looted from the ranks of the Patent Office : men ca-
pable of rendering tho best service to the inventor,
rom ftho experienoo practically obtained while ex-
aminers in the Patent Office: enables Muxx & Co.
to do everything appertaining to patents BETTER
and cnearenr than any other reliable ngency.

This is the

HOW TO . it
OBTAIN m S

ory letter,describing some Invention, which comesto
this office. A positice answer can only be had by
prosonting n complete application for a patent to
the Commissioner of Patents. An application con-
sists of a Model, Drawings, Petition, Oath, and full
Specification. Varfous official rules and formalities
must also be olwerved. The efforts of the inventor

out sucoess. After great perplexity and delay, be
is usually giad to seck the aid of persons experi-
enoed in patent business, and have all the work
done over aguin. The best plan is to solicit proper
ndvioo nt the beginning. If the parties consulted
are honorable men, the inventor may safely confide
his ideas to them ; they will advise whether the im-
provement s probably patentable, and will glve
him all the directions needful to protect his right.

How Can I Best Secure My Invention 7
This I8 an inquiry which one inventor naturally
nsks nnother, who has had some experience in ob-
taining patents. His answer generally is as follows,
and correct:

Construct n neat model, not over a foot in uny di-
mension—smaller if possible—and send by oxpress,
propadd, addressed to Muxy & Co., 87 Park Row,
together with a description of its operation and
merits. On receipt thereof, they will examine the
invention carefully, and advise you as to its patent-
ability, free of charge. Or, If you have not time,
or the means at hand, to construct a model, make

as possible and send by mail. An answer as to the
prospect of a patent will be received, usually, by
return of mail. It Is sometimes best to have a
search made at the Patent Office ; such a measure
often saves the cost of an application for a patent.
Preliminary Examination,

In order to have such search, make out & written
description of the invention, in your own words,
and a pencil, or pen and ink, sketch, Send these,
with the fee of £5, by mail, nddressed to Muxy &
Co., 87 Park Row, and In due time you will receive
an acknowledgment thervof, followed by n written
report in regard to the patentability of your im-
provement. This special search is made with great
care, among the models and patents nt Washington,
to nscertain whether the improvement presented is
patentable.

To Make an Application for a Patent,

The applicant for a patent should furnish a mo-
del of his invention If susceptible of one, although
sometimes it may be dispensed with ; or if the in-
vention be a chemical production, he must furnish
samples of the ingredients of which his composition
consists. These should bo securely packed, the in-
ventor's name marked on them, and sent by ox-
pross, prepaid. Small models, from a distance, can
often be sent cheaper by mall, The safest way to
roemit money Is by a draft or postal order, on Now
York, payable to the order of MUsy & Co.  Per-
sons who live in remote parts of the country oan
wsually purchaze deafts from thelr merchants on
thoir New York corrospondents,

Forelgn Patonts.

‘The population of Great Britain is 81,000,000 ; of
France, 37,000,000 ; Belgium, 5,000,000; Austrin, 36
000000 ; Prussia, 40,000,000, and Hussis, 70,000,000,
Patents may be secured by American cltizens in all
those countries.  Now Is the time, when business is
dull at home, 1 tuke adyvantage of these Immense
forolgn flelds, Mechanlonl fmprovements of all
Kinds are always in demand In Burope. There will
never be a better timo than the presont to tako pa-
tonts abroad. We have reliable business connoc-
tlony with the principal capltals of Europo, A
lirge shiwe of all tho patonts secured in forelgn
countries by Amerionns aro obtained through our
Agoney. Address MUNN & Co, 57 Park Row, Now
York. Clrculars with full Information on forelgn
| patents, furnished froo.

Canadian Patents.

In order to apply for a patent in Canada, the ap-
plicant must furnish o working model, showing the
opertion of the tmproved parts ; the modol noeds
not o oxeeed clghtoon Inohies on the longest slde.
Bond the model, with n deseription of s mord ts, by
Oxpross, or otherwise, to Munn & Co., 57 Park Row.
Also romit to thelr ordor by deaft, check, or postal
order, the money to PAY eXpenses, which are as fol-
lows i For a five yoars' patent, $75: for a ton youars'

to do all this business himself are generally with- |

as good a pen and Ink sketch of the improvement =

patont, 805 ; fnrnnﬂmn yenrs' p-um!. .116. The

five and ton yoars' patonts are granted with privi-
logo of oxtonslon to fiftoon yenrs.

Tradomarks,

Any persons or fiem domiciled in the United
States, or any firm or corpomtion residing In any
forelgn country whore simllar privileges nre ex-
tendod to oftizens of the United Statos, mny regls-
tor tholr designs and obtaln protection, This s
vory Important to manufacturers in this country,
nnd oqually so to forelgners, For foll partiowlums
nddross Muny & Co, 87 Park Row, Now York,

Denign Patonts,

Forelgn deslgmers and manufncturers, who send
woods to this country, muy secure patents here up-
on thelr now putterns, and thus prevent others
from fabrieating or selling the same goods in ths
mnrkot,

A patent for n design mny be granted to any per-
son, whether eitizen or allen, for any new and orig-
inal desigm for n manufacture, bust, statue, alto re-
Bovo, or bas relief, any now and original deslgn for
the printing of woolen, sllk, cotton, or other fab-
rics, any new and originul {mpression, ormament
puttern, print, or ploture, to be printed, painted,
cust, or otherwlso placed on or worked Into any nr-
ticle of manufacture,

Design patents are equally as important to citi-
zons as to forelgners.  For full partioulars send for
pamphlet to Moxy & Co,, 37 Park Row, New York.

Coples of Patenis,

Persons desiring any patent fssued from 159 to
November 25, 1507, can bo supplied with official cop-
fes nt & rensonable cost, the price depending upon
the extent of dmawings and length of specifica-
tions,

Any patent issued since November 27, 1807, at
whioh time the Patent Office commenced printing
the drawings and specificnticns, may be had by re-
mitting to this offion 81,

A copy of the clalms of any patent fssued since
153 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. Address Moxsx &
Co,, Patent Solicitors, 37 Park Row, New York.

Muxx & Co. will be happy to see inventors in per-
son at thelr office, or to ndvise them by letter, In
nll cases they moay expect an honest opinion. For
such consultations, opinions, and advice, no charge
s made, Write plain; do not use pencil or pale
ink; be brief.

All business committed to our care, and all cor-
sultations, are kept seeret and strictly confidential.

In all matters pertaining to patents, such s con-
ducting interferences, procuring extensions, draw-
ing nssignments, examinations into the validity of
patents, etc., special care und attention s given
For Information, and for pamphlets of instruction
and advice, address

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON—Corner P and 7th
Stroets, opposite Patent Office.
S —

or 'l'l!l
SCIENTIFIC AMERICAN,
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTIETH YEAR.

VOLUME XXXII.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the second day of January,
1575, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predoecessors,

To the Mechanic and Manyfacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the ScresTIFIC
AMERICAN. Every number contains from six to ten
engravings of new muachines and (nventions which
cannot be found In any other publication,

Tho SCIENTIFIC AMERICAN Is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufaotures, Inventions, Agriculture,Commerce,
and the Industrial pursults generally ; and it s vale
uable and {nstructive notonly in the Workshop and
Manufactory, but also in the Houschold, the Li-
brury, and the Reading Room,

By tho new law, the postage must be pald in
adveneo in New York, by tho publishers; and the
subgoribor then recelves tho paper by mall froe of

chargo,
TERMS,
Ono copy, one year (postuge included). .....
One copy, #ix months (postage included). ...
One copy, three months (postage included), .
Ono copy of Sclentitie American for one
yoar, und one copy of engraving, * Men .
of Progress”............ sssassasse Sasssanas lo.w
One copy of Sclcntlllo American for one
your, and one copy of *Science Record™
for 15734, B S S E Y
Rewmit by po:m oniot dnn, orupn-.
Address all lettors und make all Post Oftice or-
ders and drafts paynblo to

MUNN & QO.,

37 PARK ROW, NEW rm

‘B Selentific Am i
LM ite e 1 prnted with
bard Sta., ™ Gold S¢,, New




