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Improvemont In Machines for Dressing Millstones,

The use of the black diamond or carbon diamond points
in the mechanic arts is rapidly extending. It is fornd that
when properly applied they are capable of cutting and drill-
ing the hardest materials. This property has originated many
attempts to practically apply such points to the dressing of
millstones.

Maehines for dressing burrs with the diamond points may
be divided into two classes ; those which produce their effect
by the drawing or dragging of the dinmond over the face of

the stone, and those which employ revolving cutters, by
which the cutting performed re-
sembles fine chipping. Machines
employing the draw-cut are forced
to connect with it some device
(usually a spring) for regulating
the pressure of the point and ren-
dering it approximately uniform.
This introduces an important de-
fect in their working ; namely,
that the tool entersall the hollows
of the stone, aud cuts them as
well as the high portions, thus
operating to perpetuate defects in
the face of the stone, instead of
simply cutting off the high por-
tions and ultimately reducing the
face to a perfect plane.

The objects sought in dressing
millstones are to level their faces
and impart to them a seriesof
“cracks” or fine cutting edges.
The positions of these cutting
edges vary greatly in different
styles of dressing stones, and a
machine destined to supersede
hand work must be adapted to
perform any kind of dress pre-
ferred by individual millers,whose
opinions vary widely on this sub-
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The machine we herewith illus-
with the principle of revolving
outters, moving constantly in a
fixed plane at right angles to the
by the high portions only are G
dressed, until the faces of the ¥
burrs ars brought to a dead level. — N
tending the use of diamond mill- s
stone dressing machines are whol- SN
ly avoided, snd a dress imparted ]m \‘: i

il
to that obtained by the pick, and | l , Il
at o very much less expense. The | {;‘gj e
first patent for the revolving cut- K
i i

more, May 26, 1863, but this in-  H(INARRAERIITIRON
vention has been mostly with-
held from the public since, from
sequently granted to a Swiss inventor, Mr, Golay, which
resulted in litigation, and finslly & compromise, by which
we are informed the Golay interest is now wholly vestoed

The way is ncw therefore opened for the introduction of
this device throughout the country ; the valpe of which is
indicated by the fact that the Golay machine, involving the
widely introduced in Europe, and is ip universal favor ghere.
Darbluy, the most extensive miller in the world, at Corbell,
near Paris, whose mills contain 116 runs of bures, says: “1
progress ever made in our industry.”

Tho most extensive miller in Glasgow—38 runs of burrs—
BILYH DO practical miller would be without it for £100 per run
dressing machine. This is only a sample of the testimony of
a large number of the most celebrated millors in Europe
and Canada in fayor of the Golay machine,
to any other, from the facts that it is in itsclf a tram ; that it
is sutomatic in its sction, so that when set at work it will
dress an entire stone without farther attention ; and that it
Intter peculinrity produces a perfectly plane face on the stone,
as the face is made to conform to the fixed position of the
principal vertical journal around which the arm carrying the

trate has this capacity combined
vertical axis of the stone, where- =5
Thus all the defects hitherto at- 7
i
to the stone guperior in every way l“J ; l}! l
M|
: ' ili'H LA LLEN
ter was granted to Mr. J. T, Gil- il
the fact that a patent was sub-
in the owners of this machine,
game general prineiple, but inferior in congtraction, has been
have eighteen machines, and I consider it the most notable
if he once hnd experience of the great value of the dismond
The Gilmore machine has, it is clnimed, u form superior
does not require adjustment for each land on the stone, The
cutter revolves; whereas if the baso is changed during the
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dressing it must, more or leas, be affected by the irregularities |

of the stone upon which it rests, The action of the Gilmore

machine imitates therefore that of the lathe in working |
from fixed centers : and must not be confounded with that of |
any other millstone-dregsing machine heretofore introduced |
in this country. The action of the machine will be under-|
stood by referende to the accompanying engraving, in which |

- —

manner that when it backs out to make & new cut, it is raised
enough to clear the face of the stone. In making the return
stroke it is brought down to the work as positively as thoogh
it were screwed io a fixed position.

The revolving cutters are driven by a flat belt from the
pulley, Q. The pulley, Q, receives motion from the grooved
pulley, R, by a small cord belt passing over friction pulleys,

A represents the base of the machine set on three adjusting | in such a manner that the belt is neither tightened nor slack-

serews, B, for leveling the machine.

This base supports a |

ened by any motion of the arm, F, or by the reciprocating

hollow, upright journal, C, which is inclosed by a sleeve, D, | motion of the tool stock.

mounted on a suitable shoulder,

lé |
R
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A presser bar, 8, holds the machine in a fixed position by
means of a vertical screw, and
motion i8 given to the entire ma-
chine by means of a cord belt run-
ning from a grooved pulley, fixed
to any convenient shaft.

A worm gear, rests on 2
shoulder, formed at the top of the
jeurnal, C, to which it is firmly
fixed when the machine is at
work. A worm, ecting in this
fixed gear, and actuated at proper
intervals by a system of feed gear,
gives the required radial feed.

We have found it difficult to
describe this machine without giv-
ing it an appearance of complica-
tion which does not in reality at-
tach toit. The whole arrange-
ment is really very simple when
one sees it in operation. The
number of belts is only three—
two cord belts and one flat belt.
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GILMORE'S REVOLVING DIAMOND MILLSTONE DRESSING AND FACING MACHINE.

The sleeve, D, is provided with a strong bracket, I, on the
outer end of which is mounted the toolsupporting arm, F,
having the power of making a horizontal sweep throngh the
agency of & hinge joint not shown in the engraving. By
this means the machine is enabled to execute a right or left
hand dress as required. It will be seen that this arm is pro-
vided with ways, upon which the slide carrying the tool stock
plays; the tool stock being pivoted to the slide at G, The
fit, however, is wade so tight that the tool stock is barely
movable by the action of the screw, H, which sorow is ne-
tusted by an arrangement of n ratohet.nut, lever, and pawl, L

The nction of the scrow, H, is o give a slight rotstion ol
tho tool stock around the central pivot, G, wheroby the ond of
the tool stock earrying the revolving catters, J, is slovated or
depressed to the depth required.

On one ond of the arm, I, is formed n carved upright, l{,l

for the support of the gear which imparts reciprocating mo-

tion to the silding tool, This arrangement consists of & worm |

gear, L, nctunted by a vertical screw behind K, and not

small grooved pulley, M, on the lower end of the screw, The
pulley, M, reccives motion from o smull cord bolt tmpelled by
the grooved pulley, N, the cord helt first passing nronnd the

N'll | i

)

The arrangements of the cord
belts, however, give a complicated
appearance tothe drawing.

The machine weighs only about
one huandred pounds, and per-
forms its work admirably, doing
all that is claimed for it, as we
can vouch from personal obser-
vaticn. It will dress a stone in
from an hour to an hour and one
half, according to the number of
cuts per inch required, and the
condition of thestone ; and one
man can attend two machines
with ease. The cost of the car.
bon points is less than that of
sharpening picks for the same
amount of work, as is shown in
the experience of those who have
used them during the past two
Years.

The inventor informs us that
revolving cutters were invented
by him after ineffectual attempts
to use the draw cutter in a ma.
chine which he patented but never
AT T attempted to introduce, in conse-
L Ll quence of the defects in its opera-
tion, mentioned above as belong-
ing to this class of machines,
The effoctiveness of the revolving cutters is something sur-
prising, and the speed at which they are run is still more re-
markable ; the minimum speed being 15,000 revolutions per
minute, and the maximum speed being 20,000, Twenty cuts
from the skirt to the center of the stene ean be made per
minute, and the plane of the furrow can be dressed equally as
true as the face. This cutter must, therefors, be regarded as
the most effective tool known in the arts,

The present machine does all that is olaimed for it, and the
time lost in ltigation has been improved in continuous efforts
to bring the machine to the high point of perfection it has now
reached, It now not only fuces the stone to as perfect truth
08 i pieco of motal or wood can be turned in o lathe, but it

ghown in the engraving, which recelves motion from the

mokea w dress by which it s said ten per cent moro fine

| flour can b produced than with stones dressed in the old

mAnner,

This machine is covered by a number of patents, extendiag:
from May 20, 1808, to Jun, 20, 1869,

A machine may be seen in operation at No. 28 Whisehall
#t,, Now York, whero orders or lotters of inquiry may ba ad-

dressed to the inventor, Mr, J. T, Gilmore,

ey > —

| ,
To Taxe Grease ¥RoOM PAPER.—(Gently warm. the parts.
friction pulleys, O, placed over the hinge joint on which the | contailning the grease, and apply blotting paper so as to ex-

arm, F, turns, so that when this arm is taroed in any direc- | traot as much as possible, Boil some cloar essential oil of
tion the cord is nuither tightened nor slackened. The worm | turpentine and apply it to the werm pagler with a soft clvan,

gear, L, impurts reciproeating motion to the slotted oselllnting

arm, P, which {mparts motien to the teol holder in such o

' brush. A little rectified spiniis of wine should be put oven

| afterward.
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s £ BT PROFESAOR CHANLEA A, JOT.
AN

;Mﬂﬂ with #in ocours a biack mineral of n partinlly

‘metallie Tnstar, samotinies In erystals of considerablo siae,
1o which the early minors gave the name of wolfram, from

the Gorman word wwifrig, tosauso it behaved liko » waolf
among the other motals, and often appeared to devour thom,
Another mineral of a white color and extraordinary welght
was also found in tin mines, and for s long time was Tooked
upon as an ore of tin,  Cronstedt onlled this mineral * tung-
gton,” meaning in the Swedish lnnguago hoavy enrth, and no
wonder, for it Lins a spocific gravity of six, and is hoavier than

many metals,
The renownod Swedish ehemist Schoele decomposed this

tungsten minoral In 1781, and found that it contained . pe-
culinr necid nssociated with limo, and the minoral was after-
wards called, in honor of its discover, * Scheolite,”

Tho originnl black mineral Known as wolfram was analyzed
by two Spanish chomisis named d'Elhuajar, in 1783, who found
that it contained the samo ncid as the scheolito, combined
with manganese and iron. The question now arose, whnt
name it would be wise to give to the new clemont, and Ber.
golius favored calling it wolframium, others preferred tung
sten, and a fow schieelium.  The Jattor name has been droppod
and o compromiso effected between the others by generally
calling the metal tungsten, whilo the gymbol employed to
represent it is W. Within five years somo French chomists
have announced that the so-called tungston was a compound
body made of several elements, and they claim to have pre-
pnréd a seriesof salts, chlorides, and oxides, as diffurent in
their properties as would be the similar compounds of iron,
nickel, or cobalt, The announcement is rather a startling
one : but as the leading chemists of France have not adopted
the new notion, we must still consider tungsten aseatitled to
be called an eloment,

Thus we have given the principal points in the history of
this interesting metal, and may now say something about its
occurrence.

Tungsten is a rare metal. The number of ores in which it
i found is exceedingly limited, though one of them occurs in
considerable quantity in a fow localities.

The mineral tungsten ((ung—heavy, sten—stone) or scheel-
ite, is chiefly tungstate of lime, containing 78 to 80 per cent
of the acid. It is found in Cornwall, Cuamberland, South
America, Bohemia, Saxony, Sweden, Connecticut, Massachu.
setts, North Carolina, and Nevada, and is ususlly associated
with crystalline rocks in connection with tin ore, topaz, apa-
tite, molybdenite, and wolfram, but is nowhere found in con-
giderable quantity. The mineral wolfram is the tungstate of
iron and manganese, and is found in much the same localities
as mentioned above, and often in large quantities, so that it
would become the chief ore of tungsten in the event of that
metal being extensively used in the arts.

Capro-scheelite, or tungstate of copper and lime, is de-
geribed by Professor Whitney as occurring in California ; oth-
er minerals are stolzite (tungstate of lead), tungstite (tungstic
ocher), and Huebnerite (tungstate of manganese)—all of them
exceedingly rare.

It is an interesting fact that the metal indiom has been
found associated with tungsten in wolfram.

METALLURGY OF TUNGETEN. o,

The metal tungsten has been prepared in varions ways not
however in a fused state, but is a dark gray powder or as a
brilliant mirror or glass.

Junot, in 1853, obtained tungsten by clectrolysis of a solu-
tion of carbonate of soda, treated with oxide of tungsten, and
saturation of the liquid with prussic acid, and addition of
cyanide of potussium and boiling. Thus prepared it was a
brilliant silver-white metal.

Woehler prepared the metal by passing a mixture of chlo-

ride of tungsten, and dry hydrogen gas through a heated|

glass tube. A specimen prepared in this way, and now de-
posited in the cabinet of Columbia College has the following
properties: It forms on the glass a brilliant, steel-colored
metallic mirror, from which it can be separated in thin leaves;
it i brittle and very hard, and has the specific gravity of 16:54,
which is considerably lighter than that afforded by the metal
prepared in another way ; heated strongly in the air it burns
to the yellow acid ; it is not attacked by ordinary acids, not
even by aqua regis, nor by caustic potash, but is dissolved in
a mixture of potash and hypochlorite of soda.

Riche, in 1853, prepared tungsten by passing hydrogen gas
over the acid, hested strongly in o porcelain tube : it was in
the form ef crystalline grains, which assumed a metallic lus-
ter when rubbed, and were hard enough to scrateh glass ; it
could not be fused in the highest heat of the iron furnace,
but yielded to 200 pairs of Bunsen elements: it was soluble
in acids after continuous action for several days, Water has
no effeet upon it.

Jernouilli, in 1860, reduced tungstic acid by charcoal, but
was entirely unable to fuse the dark gray powder to a metal
in furnaces that melted poreelain and Hessian crucibles. He
found the specifie gravity of the metal obtained in this Wiy
1o be 171 10 173, aud when reduced by hydrogen to be 170
10 18 2—this latter determination would place tungsten next
Lo uraninw in the order of specific gravity, ns follows: os.
!“'m'?l. 214; iridium, 2115 ; platinum, 21°15; gold, 108 -
uranium, 184 . tungsten, 1820, ;

“'\“’f“‘l"". to alloy tungsten with other metals, such as cop.
per, lead, zing, antimony, bismuth, cobalt, and nickel, were

generally unsuceesalful, and produced mixtures that wore in.
Iron albne can bo mixed in all proportions with

tungsten, but where there is more than 80 poercent of the
latter metal, tho alloy is difficult to fuse

fusible,

Srientific Amevican.

At the London Exhibition of 1802, Versmann showed a
small button of the pure metal, which ho elaimed to hnve
obtalned by exposing about an ounoco of the powder to the
strongost heat of o Griffin’s farance. In this operation no
graphite or Hessinn cruciblo waa fonnd to stand.  The fasion
was sccom plishied at Tnst by heating the metal for three hours
in & criicible made of freahly-lurnt lime. Despretz also fused
tungston by the aid of a galvanic battery composed of 600
pades of Bunson cloments, to o mass resembling stael in ite
fracture, and of a sufficiont hardness to saratch ruby.

'The specific hiont of the metal, nccording to Regnault, in
0:04242. It Is not magnetic, is erystalline in texture ; ir hard.
or than steel, necording to somp authors, and according to
others I8 malloable, duotile, soft, with the color and luster of
gold, From all of these observations it will be soen that au.
thoritios diffor in reforence to this rars moetal, and itis proba.
blo that the perfectly pure element has nover yet besn pre-
pared,

THE USES OF TUNGSTEN,

We envnot do better, under thin head, than to guote from
the admirablo “ Treatise on Metallurgy,” by Crooke s and
Roehrlg, just published by John Wiley & Son, where the au-
thors discues the properties of tungsten steel ©

“ It was long known that the celebrated Damnscus ‘sword
blades contatned tungsten (0°05 to 041 per cent), and Do Luynes
employed an nddition of tungsten for the production of arti-
ficial damnskod steel.

“ In 1855, Jacob first produced tungsten steel experimental
ly on a largoe senle. Tho steel showed an exceedingly fine,
conchoidal, silk-like fracture; it combined great hardness and
density, and was superior in tenacity and weldability to all
other steel,

“ Noxt, tungsten steel was produced on a large scale at
Leobon, and in diffsrent steel works of Germany, England,
and France. A patent has been obtained for the manufacture
of metallic tungsten alloys (including tungsten steel) by Mr.
R. Oxland] as n communication from Messrs. Jgcoh and Koel-
ler. The steel is prepared by melting with cast steel or even
with iron only (at the puddling process), either metallic tung-
sten, or, preferably, what has been termed the native alloy of
tungsten, in the proportion of two to five per cent, The na-
tive alloy is obtained by exposing to strong heatin a charcoal-
lined crueible, a mixture of clean powdered wolfram with fine
carbonaceous matter; it is a black steel gray, spongy mass,
resembling metallic tungsten. The composition of the alloy
is ghown in the following statement of the composition of
wollram : |

Tungstic Acld.

Oxide of Iron. Oxide of Manganecso.

Tungten, 7625 Iron, 17.75 Manganese, 6:00=100'00
Oxygen, 1906  Oxygen, 507 Oxygen, 17l 2584
12584

“ Wolfram is sometimes used as an addition to the ore mix-
ture for the production of pig iron. According to Bernouilli,
when an intimate admixture ol finely divided gray cast iron
and tungstic acid is heated to a yery high temperature, the
graphitic carbon is burnt by the oxygen of the tungstie acid
and steel is formed, which alloys with the reduced tungsten.
No diminution in the amount of carbon was, however, percep-
tible when the experiment was repeated with spiegeleisen, or
ordinary cast iron, carbon in the combined form being appar-
ently unable to effect the reduction of tungstic acid. Siewert
examined eight samples of so.called tungsten steel; the fol-

lowing analyses show that the samples contained no tung-
eten:

I CEIRER) § (IR § b USSR 0 I Al vl ST B 65 2 (1
RO e s — —— 0585 96:37
Tungsten... 105 284 305 — 271 — 495" 09
Manganese. . (trace)
Carbon...... 104 — 108 — —

“No. 1 is tungsten steel from Vienna. Nos. 2, 8, 4, 5, and

6, such steel from Bochum. No. 7, hard tungsten stecl from
Ddhlen. No. 8, soft tungsten steel from Déhlen.
“Itis frequently maintained that tungsten steel, owing to
its superior qualities, is particularly adapted for the manufac-
turé of cutting tools, swords, and the fine machinery of
watches, and that a small addition of it would improve the
inferior kinds of steel. Appelbaum found the tungsten steel
inferior to Huntsman's steel, but superior to common English
cast steel ; it could also be more easily welded without the
application of artificial fluxes, and on hardening required a
higher temperature than the English cast steel before cool-
ing. Notwithstanding its reputed qualities, tungsten steel
has not been genorally introduced, probably owing to the
high price and the scarcity of welfram. Perhaps steel was
gold ne rungsten gtecl which did not contain any tungsten, or
clse its reputed qualities are gomewhat exaggerated,”

According to Siemens, if tungsten be mixed with iron or
gteel, the magnetic power of the metals is greatly inereased.
A one pound ordinary horseshoo magnet will sustain geven
pounds, while a tungsten steel magnet of the same weight,
will sustain twenty pounds. He also claims that the tungsten
steel retnins the magnetic property longer than the metal usu-
ally employed. This discovery points to the use of tungsten
steel for magnetic needles and for magneto-electric machines,
and in the manufacture of telegraphic apparatus and is one
that ought to be more fully investigated.

Captain Caron, the amiable and accomplished engineer in
charge of the Muscum of Artillery in Paris, was kind enough
to communicate to us tho regults of his experiments upon the
alloys of tungsten, and to contribute some specimens for the
cabinet of Columbia College, Although he had n farnace
capable of melting steal with the grrentest caro, ho wns unn-
blo to fuse tungsten to n homogeneous button, and the speci-
men ho gave to s wos in the form of o dark gray powdoer,
M. Caron found that tho addition of tungsten increased the

toughnoess of metnl employed in the manulacture of rifles; it

ward, the clroulation bein; '

[Marcu 26, 1870,
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also imparted gront hardness to stesl,  His efforts to produce
botter bronge and cannon metal wore unsuccessful, a8 tung.
sten will not alloy with copper, tin, and gun metal, notwith.
standing patonts bave been taken out in England for this
pPurpose,

By fasing cement steel with five per cent tungsten ho ab.
tainod a rogulus so hard that turned steal was blunted in con-
tnet with it ; the alloy was, however, malleablo. M, Caron at
that time (1865) seemed to think that tungsion stoal wasdos.
tined to become an important article of manoineture—n pre-
diction that has not been falfilled, as in the Paris Fxhibition
of 1867 we did not find this article playing the part that its
friends had anticipated for it; tungston colors, hawever, were
Inrgoly roprosented, ng were many of its palts, the uses of
which are becoming botter known, and may serve as the basis
of a future article on this subject,

Provions articles on tungsten may be found in the Screx.
mirie AMmnricAN, New Series, Vol. I11,, 1860, pages 250 and
800 ; Vol. X., 1864, page 105.

[For the Solentific American,)

CIROULATION OF WATER IN STEAM BOILERS,

NY CIHAS, B, EMENRY, ENGIXEER,

boen partly filled with water, containing a little bran, it will

be seen that the water rises at the center, as its gravity is re. .

duced by heat, being digplaced by colder water, which flows

downward along the sides anl in at the bottom, and is there

heated and crowded up in turn by cooler particles, #o that all

the water quickly becomes heated, and after a time reaches

the state of ebullition, when the surplus heat paeses off in

steam, nnd the water currents continae as before, Thismove-

ment of the water is known as ‘‘convection” or * circula-

tion,” and must exist in some form in all apparatos designed

to heat fluids. If the bottom of n flat shallow pan, contain-

ing water, be heated uniformly at all points, the heated water

and bubbles of steam will rise directly to the surfnce, and the

cooler water can only find its way back between the bubbles,

which is so difficult that if the heat be forced, the whole mass

of water will be raised into foam, and the pan will “ boil over,”

This is an example of retarded circulation. Similar action

often takes place in steam boilers of bad design. The water

is displaced from some part of the heating surface by bubbles

of steam which, in extreme cases, become go hot as to allow »

the sheet to be overheated, and when the circulation is dull

the steam bubbles prevent free access of water to the heating

surface, so that its efficiency for prodwmecing steam is greatly

reduced. ' -
Circulation in a steam Doiler is then an absolute necessity,

and to secure it provision must be made for both ascending
and descending currents. We propose to show also that it A
is necessary that these currents should have separate channels
80 a8 not to conflict with each other. Take the simplest plain £
cylinder boiler. If the fire be applied underneath, the water =
will rise in the center and flow down at the sides the same as
in the flask, but if the heat be spread around the whole of =
the shell below the water line, it is easy to see that the |
ascending bubbles at the sides will hinder the down flow at
that point and the circulation be, to say the least, retarded. -
Indeed it is not difficult to imagine that the heat wounld oc- '
casionally be so applied as to reverse the currents and cause _
the steam and hot water to move outward up the heated sides -
and the colder water to fall down in the middle. To secure :
this action is the object of a late foreign invention, which {
consists in putting within and below the water level of a .
boiler a concentric sheet-iron shell, which directs the currents p:
up the heated sides and permits the water to return through
large pipes attached to the middle of the shell—the space -
about the pipes forming a still-water reservoir for the eollec-
tion of deposits. , : _
In cylinder boilers containing tubes the water and steam
riso between the tubes and move not only to the sides but also
to the cooler rear end of the boiler; and then down the sides,
and along the bottom till sufficiently heated to again rise. :
This has been proved by experiments, A similar action Wy
takes place in the Harrison cast-iron boiler and in the Bab- :
cock and Wilcox sectional boiler. In the Gerner boiler the
steam and heated water rise and pass to the rear around an
interior steam chamber, and the rearof the bailer beinglarger
the water rises and flows to the front asit isvheated with
great velocity. ' W ) A b
The drop flue boiler has been a favorite with many engi
neers, from the fact that the products of combustion descend
from one sericsof flues through two others in the same boller
before reaching the chimney, and thus the coldest gases heat
thotoldest water—a fine theory, which fails to give any prac-
tical ndvantago from the fact that the system prevents proper
circulation unless the boiler be forced to its utmost. AR
boilers give trouble also from unequal sion—De
at the top and cold at the bottom.
In marine boilers a passage for the descen

b
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rents is provided by separating the nests of tubes wh 3
long to each furnace. In tbommw"ﬂw“"““
ing and descending currents aro Kept SOpal 8. by:
ing tho tubes inside the boller with
flowing over it and passing g e W YT
boiler and entoring the tubes b “mm ) ity
A number of boilers are mado of 'hu!m
and opening at the other intoa & table chamby

cnsos the tubes are set vertical

S

carry down the oool?u?:;i‘ T
cca Falls company, in New York
On a similar principle Miller

tubes aro inelined and tho fnner tubes &

- 1)

i
If hent be applied to the bottom of a glasa flask, which hns ? ,.-
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Ilm in wlﬂoh they aro secured and
o two currents—tho stosm and heated
around the inner tube and rising to the sur-
water, and tho coolor water going down the othor
) _ﬁ! diaphragm, and entering the inner tubes. Two of
bdilm are in use at the Beach Pneumatic Tunnel under
me‘ York olty. ‘Bargent has a similar boiler in
which each tubo h\diﬂdod into two parts by a diaphragm
unnir {gﬁ\m Jength. The oldest boiler of this form was
robally 1 ‘A_ﬁb by the German engineer Alban, who used
o ingenious means to separate tho ciroulating currents in
the conncoting chamber, but left them to take care of them.
ﬂm‘in the tubes.
——— e —
BOILER INCRUSUATIONS,

[Condensed from the Engineer.)

Incrostation is injurious in three distinot ways: It increases
the consumption of fuel, it injures the boiler, and can even
compromise its safety, Incrustation less than one eighth
‘thick allows the passagoe of only one quarter of tho heat it
would if the plate wero clean. One way in which incrusta-
‘tion injures the boiler is by its requiring the fires to be forced,
“thereby furthering the oxidation, diminishing the strength,
and tending to tear away the plates of the boiler. The very
ng of the boiler tends to injure the plates and structure,
'l‘ho cleming of the boiler of a large steamship costs from

fifty to sixty pounds in labor alone. At the same time, there

js no doubt that a thin incrustation protects the surfaces of
the plates against corrosion, and that it often closes up the
joints and prevents escapes,

The fom&gnma.ttm contained in the water can be divided
into three kinds: Those that remain insoluble and in suspen-
siofl, forming a non-adhesive mud, which only incrustates on
h!ghly heated sarfaces. Secondly, the salts soluble in water,
such as, for instance sulphate of potash, and the chloride of
‘caleium, and the chloride of sodium, found so abundantly in
‘gea water. These remain in golution, and only form deposits
when in considerable quantities in the water; and this can
be prevented by blowing off. The third class consists of sub-
stances relatively little soluble in water, such as carbonate of
lime and sulphate of lime. With these, this degree of satu-
ration is soon attained, and they are deposited in the boiler,
either in powder, which falls into the interior parts, orin crys-
tals covering the wetted surface. The soluble salts can thus
be got rid of by simply renewing the water; the muds pro-

duced can be taken away pratty easily by washing ; but the

incrustations produced by this successive precipitation of in-
soluble, or only slightly soluble, salts can only be got off by
the hammer and chisel. This is generally true, but the rela-

tive quantities present in different kinds of water modify

these results, | ‘
It is a fallacy, exploded forty years ago, that explosions are

produced by the sudden contact of the water with the red-hot
plates, on the cracking off of the incrustation, causing either

“ an enormous development of steam,” or “decomposing the
water with an attendant disengagement of a great quantity
of hydrogen.”

The means of encountering incrustation are of two main
kinds : The water can be purified before being fed in, or dif
ferant apparatus, applied inside the boiler, can be used for
the purpose. Before feeding it in, water can thus be purified
by (1) chemical reactions ; (2) by heating it ; (3) it can be dis-
tilled by using the condenaed steam as feed-water. In the
cage of the presence in the water of carbonate of lime, held
slightly in golution in the form of bicarbonate, the state of
golution being aided by the presence of a slight excess of car-
bonie acid, by saturating, by means of a sufficient quantity of
lime, the excess of carbonic acid, the greater portion of the
neutral earbonate will be deposited on acconnt of the very
slight solubility of that salt., This plan has been used in
England, and also especially by the French Orleans and the
North Railway companies, Carbonate of soda can also be
employed for the preliminary purification of some waters.
It is largely used in some of the Lancashire distriots, but it
has the inconveniences of causing priming and of favoring
lenkages.

As the carbonate and sulphato of lime are very ‘slightly
soluble at 120° or 180° Cent., and nearly absolutely ingoluble
at 140°, to 150° Cent., the water can be sometimes purified by
heating it. The feed-water heater adapted by M, Belleville
to his water tube boilers, in order to prevent their being filled
up with incrustation, works on this principle, The water,
forced in by o pump, is thrown from below against the top
plate of a large vertical cylinder, which communicates at the
top with the steam collectors of the boiler, and at about the
middle of its hight with the water collector., Tho water
injected fulls in rain into a chamber wherein flows tho steam,
on & plate partly occupying tho transverse sectlon of the
eylinder, From thenco it flows into tho water roservoir, the
level of which is about the game us that of the boilers, The
water is heated to nearly the temperature of that in the
boiler, and the salts dissolyed are precipitated to the bottom
of the eylinder, whence they are from time to time blown
out,

As regards marine boilers, blowing off with low-pressure
and surface condensation in tubular high-pressure bollers,
are the only methods now used in practico to encountoer in-
erustation. It is thus mainly in marine ongine work that
surface condensers have been adopted, though thelr success
at soa 18 slowly leading to their use on land,

The processes employed within the boller consists in—(1)
blowing out ; (2) mixing the water with substances modify.
ing the inerustations either chomically or mechanically ; (8)
employing the eirealation of tho water for extracting the
matters in suspension ; (4) applying electricity against the in-

Srientific Mmevican,

crustations. In tho Impcrlnl Marine the bollcra are con-
tinually blown out, As regards tho different substances
introduced, a volume could be written about them, so numer-
ous aro they, In France very good resulte in proventing
polidifieation have beon obtained by the uso of logwood shav-
ings. Tho steam, though the boiler does not prime, is of a
violot color, no doubt from its taking up a little water. Log-
wood I8 algo employed in a liquid composition used on the
Orloans Rallway, One of the most legitimate means, becauso
inexpensive and obtainable by construction, for getting rid
of boiler deposits, evidently consists in utilizing the circula.
tion and the natural tendency of heavy substances towards
the bottom. Merely setting the boiler to a slightiincline from
the fire is, na wo know, often very effective ; and a conical
vessel riveted to the bottom at a spot chosen for its slow oir-
culation is often very useful,

The nction of Baker's electric anti-incrustator is very ca-
pricious in preventing the solidification of incrustation. It is
clear that it nots by electricity, and not magnetism ; and evi-
dently by frictional electricity, produced by the friction of
the steam on the points of the star, Nothing should be neg-
lected to obtain good feed water ; and the chemical qualities
of the water to be used should be determined before the form
of the boiler to be used is seitled upon ; then the mode of
getting rid of the incrustation is to be chosen—treating the
water before its introductiou into the boilers being almost
always the best method,

—<3 T
[For the Sclentific American.)

.THE HOME OF THE PERFUMES,

‘We are in the south of France, on the coast of the Medi-
terranean, where the three cities of Nizza, Grasse, and Cannes
form a sort of triangle. A rich, but yet a light soil; to the
north, a range of mountains, which shut out of the cold
blasts of north winds—these advantages, combine with a soft
sky resombling that of Italy to make this the most charming
and the most fertile part of France. It is, therefore, with a true
ﬂa.t.iona.l_ pride that the peasants of this district are wont to
gay: “Plant a walking-stick, and a flower will bloom from
its handle.”

Plants, which everywhere else are cultivated in gardens
as ornaments, form here the main product of the soil. There
are no gardens here, for the entire district is a bed of fragrant
flowers. The jessamine, the tuberose, the orange blossom,
the daffodil, the rose, the acacia, and many other plants are
bud and bloom almost the year round. The exuberance
of these lovely children of Flora affects the character of
the inhabitants as well as their mode of living. A stranger
is affected by the fragrance as if drugged by some narcotic.

The culture of these flowers is almost the exclusive occu-
pation of the peasants. During the summer months all
hands are busy among the flowers—weeding and watering.
Old and young are occupied in gathering the leaves of
flowers, of which it takes 8o many to make a pound.

The following statistica will show to what extent this busi-
ness is earried on : The product of one year has been 1,475,
000 Ibs. of orange blossoms, 530,000 1bs. of roses, 100,000 1bs.
of jessamine, 75,000 1bs. of violets, 45,000 1bs. of acacia, 80,000
1bs. of geranium leaves, 24,000 lbs. of tuberoses, 5,000 lbs. of
daffodils, besides a large quantity of lavender, and many
other flowers.

The quantity of perfume contained in this mass of leaves
may be imagined, yet the peasants themselves do not under-
stand the art of extracting the delicate odors from the flow-
ers, among which nature has thrown them, and it is the
chemist who has to continue the work. Thus we behold in
the midst of these fields of flowers the signs of modern in-
dustry, the numerous tall chimneys of the different labora-
tories. It is the same here as everywhere else; the first
producer has to content himself with but a small profit ; and
the landowners consider it a good business if they receive
from the chemists one third of the total profit,

In these laboratories every spark of poetry connected with
the beauty of flowers disappears. The leaves are turned into
a solid mass; the balmy essence takes the place of the
emblemntic interpretations—a chemical process has finished
the work.

Oils or greasy substanoces are impregnated with the odor-
iforous elements of the flowers by three difforent operations.
Two of these depend upon the fact that olls or fats brounght
in contaot with the flowers, absorb and retain their fragrance,
If afterward these perfumed fats and ollg are thrown into
pure aleohol, the latter extracts the perfume from the oils or
fats, and thus an essence is obtained,

These two methods of working are ealled in France * en-
flourage " and * maceration.” For the process of “enflonr-
ago” asort of a frame with shelves is used, Betwoen the
wooden shelves are glass tabloets, upon which the purified fat
{w spread. Upon thoso nre luid the fresh-picked flowors, Somo
forty to fifty of thoso shoelves nre piled up and left for twenty-
four Lours, after which time the old Howers are removed, and
fresh ones put in their places.  This procoss is continued un.
til the fat ls snfliclontly imprognnted with the odoriforous
prineiple of the flowers ; then the fav s melted from tho glass
at n moderato heat, nod soparated from the leaves which mnay
have adhered to it, after which it is packed in jars and boxes,
and is then rondy for exportation,

“ Maceration ™ I8 porﬂmuo«l by goaking the flowers for a
certain length of time in the fat or oil, Practico has shown
that not all flowers will yield their perfames in this way ;
some disehnarging thoir perfume with more facility than
others. The ncacin 18 particularly adapted for “ maceration,”

Of late years another process has been Introduced, consist:
ing in treating the flowers with vurlous ethers, eto,, but it is
not yet in general use, Lastly, the odor of some flowers is
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obtained by distillation ; but delicate odors are injured or dis-

persed by this operation,

Tho essence of orango blosgoms obtained by “enflenrage
is far suporior to that gained by distillstion. Lavender is
almost the only plant which does not loose by distillation.

Extracts obtained through “ enflusrage " or * maceration ”
are the condensed odors of the living flowers, while by dis-
tillation we obtain only a second-class perfume,

It has been o question of considerable importance how to
obtain the extracts of flowers of tropical countries, Experi-
ments have been made in Algiers, but without favorable re-
sults. However pure the fat or oil used may be, it goon turns
rancid in a hot climate. If the process of etherizing is
brought to perfection, the flower culture of the south of
France will doubtless diminish, for the tropica of Ameriea
nlona would furnish enough perfume to supply the entire
western hemisphere, I.C.

— >
How to Cure a Cold.

Dr. G. Johnson, Professor of Medicine in King's College,
London, in a recent lecture gives the following cure fora
cold :

“The popular domestic treatment consists in the use of a
hot foot-bath at bed time, a fire in the bed room, & warm bed,
and some hot drink taken after getting into bed, the diaphor-
etic action being nssisted by an extra amount of bed clothes.
Complete immersion in a warm bath is more efficacions than
a foot bath; but the free action of the skin is much more
certainly obtained by the influence of hot air—most surely
and profusely, perhaps, by the Turkish bath. The Turkish
bath, however, is not always to be had, and even when avail-
able, its use in the treatment of catarrh is attended with
some inconvenience. In particular, there is the risk of a too
speedy check to the perspiration after the patient leaves the
bath. On the whole, the plan which combines the great.
est degree of efficiency with universal applicability, consists
in the use of a simple hot air batli, which the patient can
have in his own bed room. All that is required is a spirit
lamp, with a sufficiently large wick. Such lamps are mace
of tin, and sold by most surgical ingtrument makers.

The lamp should hold sufficient spirit to burn for half an
hour. The patient sits andressed in a chair with a lamp be-
tween his feet, rather than under the chair, care being taken
to avoid setting fire to the blankets, of which an attendant
then takes two or three, and folds them around the patient
from his neck to the floor, so as to inclose him and the lamp,
the hot air from which passes freely aronnd the body. In
from a quarter to half an hour there is usually a free perspir-
ation, which may be kept up for a time by getting into bed
between hot blankets. I have myself gone into a hot air
bath suffering from headache, pain in the limbs, and other
indications of a severe incipient catarrh, and in the course of
half an hour I have been entirely and permanently freed
from these symptoms, by the action of the bath.

Another simple and efficient mode of exciting the action
of the skin consists in wrapping the undressed patient in a
gheet wrung out of warm water, then, over this, folding two
or three blankets. The patient may remain thus “ packed ™
for an hour or two, until free perspiration has been excited.”

— = —
A Milwaukee Steam Engine,

If our memory serves we have before heard of something
like the following attempt of a Milwaukee inventor to avoid
the use of the crank in steam engines, The papers of that
city are making predictions that it will work a revolution in
steam engineering. We copy the following deseription from
the Daily Milwaukee News.

“The engine is very simple, and consists of a cylinder 12
inches long and 6} inches bore (in the one already built),
with the shaft passing through the center of it. The cylin-
der is furnished with a piston at each end, precisely like the
pistons of common crank engines; to these pistons are con-
nected ghort rods, with a friction roller at the outside end
working in the inside of an elliptical ring, which passes
around the shaft outside of the cylinder; outside of the
ellipse is another friction roller, connected to the piston by
compensating levers in such a manner that when the pistons
are moving towards the center of the cylinder, the rollers
act on opposite sides of the ellipse, both pulling directly
towards the center, thus caasing them to move forward on
the ellipse, and communicating a rotary motion to the shafi.
After the rollers have passed forward to the shortest diameter
of the ollipse, the steam is exhausted from the ends of the
¢ylinder and lot into the middle, between the pistons, press.
ing them ontward, enusing the rollers in the ends of the
piston rods to act on tho inside of the ollipse, and continuing
tho forward motion of the shaft until they arrive at the long
dinmoter, when the steam 18 exheosted from the middle of
the oylinder, and is again applied at the ends. The results
obtained wore surprising, and can handly be credited by be-
leviers in the infallibility of the crank motion. The eylinder
is about the size of the cylinder of an eight-horse crank en-
gino, with a stroke of three inches for eagh piston, and the
power evolved was at least 23-horse power, and some present
at the trial placed it as high as 25-horse power, with o speed
of 100 rovolutions per minute, and 50 pounds of steam, con-
suming sbout the amount of fuel required fora 10horse
engine

- -
To Creax Oup Brass Wonk vor LAacQueniNG.—First bail
n strong lyo of wood ashes, which you may strengthon with
soap loes ; put in your brass work, and the laequer will jm.
medintely eomo off' ; then have ready a plokle of aquafortis
and water, strong enough to take off the dirt ; wash it im.
medintely in clean water, dry it well and Jncouer it
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of Hmlwr-—-l-lw carpontors’ work—is of iron. The only In-| said to have been the pn.nlur'y-u of Kostor about the year
lammable matarial will bo the scenary—oanily separablo from ' 1430, This date has been arrived at from cotemporanenns
¥ itori ; 'y P d elrenmstances boaring upon the subject, and which, if correct,

been the anditorinm and its dependencies—and the | anoling an
&m‘d’:" "3“ .nd“r:‘"';" “m‘:tdni'h ﬂm(:n::::b:;" Impery of the boxes.  An alarm of fire-~from which, even  places Koster's right In the matter many years prior to Gaten
struoture, that our ors will be interosted in th 3

. #—will cortainly be lt(’v‘nmpnnhwl by the minimam of tion.
JORBE A0 : ' work las achioved n | placs : : 3 . , - .
nior, & : g A hitect, who by this work Ldupger, so numerous and t'uptu'lmw uro the ontlets, In disputing that Koster was the originator of the art of
world.wide Inme,

|  'Ne e e Ldied . e composed of o vast nu- | printing from movable types, some of the supporters of Guten.
The bullding hins boen jusll:\' clmn,u‘rtvriud nf.ll'_'\'.‘.'t':,""': Ik,rl:::~‘;,;,::f:’f.,‘\:‘l.::'::'r"”:fr:f::."‘"‘.:.':'t“”'""'””"_H" - g :M“‘ R b o |{....g..., oo g i
architectural work nf. modern times, The \'i'_'\: “:":ﬂ nitude. | ns to be casily put together and taken to pleces ngnin, and | Homanwe Salvationis.” have contonded that it was a block
doos not, however, givo an adequate idea o_u"' . on “ru\'lnw; thus permitting the eeiling to b ralsed ot lowered at will, | book, ns Kostor's ocoupation, previons to 1430, was that of
The view is that of the fagade, and llw.uum or ong The wholo 1 divided into several sections, which are vow [ cngraving and printing such books ; but a critieal oxaming-
ghow some of the dotalls of ornnmentation. otangeleo. | Doing paintod with allegorioal reprosentations of tho hours of | tion of the work in quoestion has shown that facsimile defects
The general l;luu n,l'":‘lu- lnl'il‘«‘l:mx ';:,,‘:r.n:‘ ';‘.u": ::«;-u :;H' L day ;ncl night, more than a hundred figures being inclnded | in partienlar lottors have been detected throughont the entire
374 feet in depth by in width. - )

work. A single In.
mated at £8.000.000, one

stance, too, of an In-
hh“ "r \‘.l\ipll WAR (lo' v I' ‘v‘\n‘.“ lett('r' “n" sV
trayod by the Fronch . eral typographical er.
(Government, and one

rora in the substitu.
half by the municlpali- tion of similarly shaped
ty of Paris,

letters for the correet

The order of archi. ones (a foult that hos

tecture M, Garnfer has been faithfully copled
chosen 8 Corinthinn,

by too many of the
jn the basctment thero el
are five main arched en.

- celebmted  predeces
trances approached by sor), show that the
a broad flight of steps, ‘Speculum  Humane
and two more st the Salvationis * could not
wings which open upon

THE NEW QRAKD OPERA HOUSE, PARIS.

have been an engraved
the strect level ; be , book, or these discrep-
I 2 e e —————————————— STiaas caae . ancies would not have
wall is enriched with & Teeeiet BRS858 00000 8080800006 | | & a3 e AbEds:

groups of statuary, undl
heads carved in relied
upon medallions,wreat h
cpeircled, and with the
pname of the original
below each medallion—
the names of the great
masters of music.—
Above the basement rise
eight pairs of Corin.
thian columns, executed

“1t is supposed that

the first efforts of Gut-
enberg to introduce
the invention ot print
ing from movable
types into Germany,
took place at Mayexce
aboat the year 1438,
i although it does not
ey e —— ez 53 i1 conclusively appear

thia AT that any productions
in white stone. 10 i of his press were isgued
trr‘jc‘uing ll:a{)f- :“‘“'.”1? pmﬂon' to 1455 or
cupied, each, b} 15346, the probable date

dow opening upon o
gnllvry.llwtop of whose
balustrade coincides
with the bases of the
columns. The gallery
is available as a prome-
nade. Smaller columng
between the large range
reduce the width of the
windows, and support
minor entablatures,

of the publication of
his Bible. It is reas.
onable to infer, how.
ever, that before the
completion or even the
beginning of that'great
work, minor experi-
ments were made to

R = : S : demonstrate the suc-
2 o T e — R et s Vi LR e — ool cess of his enterprise.

i v . Y - Koster's supporters
breriem e NEW GRAND OPERA HOUSE AT PARIS. Mgy e

bust of & great musician., At the wings the larger columns  in the whole. The place in which the artist caries on his! received his firs! knowledge of printing from movable
sapport circular pediments, which are filled with sculptured 'labor is situated in the grand cupola over the pit, and forms | types from a workman (thought by some to be Fust), who
\rrroups in relief. The cornice over the row of main coluamns, } an immense rotunda, 120 feet in diameter, and 65 feet in | had left Koster's service in Holland, and fled to Germany with

extending slong the whole frontage of the building, has in- | hight. tools m‘;d specimens of the workmanship of Koster. The
scribed upon it in gilded letters the words “ Chorographie ” — mechanical faxccllcnce of Gutenberg's productions Leing so
and * Harmonie ” upon each of the wings—upon the body of The Invention of the Art of Printing, much superior to the earlier efforts of Koster, it is not im-

+he building, “Aeadémie Impériale de Musique.” Above the| The Typographic Messenger says: * While the majority of | probable that in the material progress and success of the art
cornice rises a deep frieze, bearing four groups of figures im. | bibliographers concede to Gutenberg, of Germany, the inesti- in the hands of the f9mer. Koster's still greater originality
mediately over the columns supporting cireles, within which | mable honor of inventing printing from movable types, there | was soon lost sight ol.

the initial of the Empress is inscribed, the intermediate 'are many others who contend that to Koster, of Holland, is| .* While Gutenberg’s name is more prominent than those of
panels being enriched with o circular wreathed medallion | due the merit of the invention, and that Gutenberg was | his associates, Fust and Schoiffher, as the master-mind of their
filled with the letter N, The top great undertaking, it is more than
of the frieze is completed with a likely that his stupendous work,
series of classic maeks, represant- the Bible, wos issued by the Iatter
ing Tragedy and Comedy alter- two; itappearing that hislntqrect
nately, cast in bronze, and gilded. in the business was brot_!sht ton
The .u'u.-:-- of the building are Iamentable termination by the fore-
' closure of a mortgage held against
him by John Fust (Gutenberg’s
partner, and thought by some to be
the uncle of Fust, Koster's work

man), for moneys advanced to far
ther and complete his ideas, and
that Gutenberg, having up to the
time of the foreclosure received no
profit from his labors, was forced
to rotire just as his noble work
was on the eve of a glorious con-.
summation. It matters little

whether to Koster or Gutenberg

is due the credit of the most valu-

able invention ever produced for

the elevation of the human race ;

but the genius of Gutenberg, as

surmounted with groups of stat-
uary, at one end the Genius of
Poetry, at the other the Spirit of
Music. Above the frieze in the
center of the building, and crown
ing the body of the theater, rises
a decorated dome, whilst is seen
a pediment forming the one face
of a large roof which covers the
stage and offizes of the bailding.
The apex is surmounted by a
group, of which Apollo forms the
central figure, whilst at thespring

ing of the pediment stands on
ench wide the presentment of
Genius corbing in a rearing Pega.
BUAN,

iomn '.i.v .:lll' '-)l".]l"llb]‘u “l f‘l,- d'm'“’dmmmdululm’.'&
opera house, the arehitectural de _ oy s went of tho first m‘?"‘ printed
tails which charncterize the facade, i Pere oenas o ~ Poames " mof‘hlﬂ Lypos, is wud ‘:
are preserved, the line is broken below by the presence of a ' but Al lmprover upon Koster's idea, This difference of perpetuate his nawme and works until Pﬂnulgh no more,

semicircular pavilion on each of the lateral frontages. Hereo,  opinion has led to much investigation into the merits of the el P

100, In seen the side elovation of the large roof spanning the ,‘l“.,....-(i\..’ claimants for this distingaished honor, and the work ACCORDING to a recent nuthor, lﬂd’nﬂ-“ used in eolorlnc
stage, »o that u otally different nspect to thint of the main | of My, Hmnlohru)’n', inclhuding, ns it does, the Intest facts on glagn nod poreeinin, givcll tint of "ﬂich lntenn b‘lmo-,
{fagude is obtained. At the rear there is but & small proetenso | the sabjoeot brought to light, seems to Indleate strongly that that if charconl does not mako a white mark upon it, all ether
to architectural effeet to Holland the world is indobted for the birthplace of the | blacks appear brown by the side of it,

o-proof. The walls and | wonderful * art preservative of all arts,” Coples of & work en-

—l > &
falreases are of slone, the columos—five hundred in nom. | titled the * Speenlum Humanm Salvationis ' (the Mirrorof our| ‘Tie caisson for the Brooklyn ellllyof_ mm’;’:f"'w'ﬁ
War—supporting them and tha tors of boxes ure of marble Sll‘\"\!iull)-—-('luhmul to bo tho first book over ')rln(od in which | was nucconfnlly h\nnohod on s‘m. u“. oy 4 'lm "“
rom Mont Blano,  All that in an ordinary building weuld be | movable types wore employed—aro still in oxistence, and ure | soon be In position. o\

Every part of the bullding ix fir
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ulﬂf tho Beitish Pharmacontenl Confor.
‘m\.wm'. Improved Diffsrential Ther.
b pendent bulba s desaribed and {lHlosteated,
ont Is adapted for Hlustrating many fundament.
't 'nhﬁlgh hoat, and Is now commonly employed in
‘oxporiments by our londing chemists and physicists,
l‘nvunuh pleasure, says the Chemist and Drugyis, in
g tho sttention of ehemical students to o simple buot
“offective modifioation of Matthiosson’s thermometor, in which
m wldmﬁmhnd bottles and a fow pleces of glass tubing
Q’x‘.f;.’ ade to servo the purpose of the costly work of the
Mom. The construction of this homemade apparatus
i plainly shown in the fallowing engraving.
@u small bottlos roprosant the glass bulbs of the orlginal
nstrament.  Each of these bomu I8 closed by a sound cork,
h whlch two glass tubes pass.  These tabes aro bent

-mo cndl llv “connestod by pleces of indis-rubber tubing.
The ends of the smallor glass tubes do not meet, and their
indin-rabber connecting plece is tarnished with a pinch.cock.
The two wider tubes are also connected by a pieco of indin-
rabber tubing., This joint is made merely to avold the diffi-
culty of bending o single length of glass tubing into the
reqaired form. Some colored liguid is introduced into the
contral portion of the main tube, and the wholo arrangement
is attached to a wooden stand bearing a scale formed of dis-
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tinct horizontal lines. The hight of the apparatus is 1 foot
7 inches; the greatest width, 1 foot. Two-ounce bottles are
used for the air vessels, and they are supported at the hight
of about 5 inches from the ground, the main tubes rising 10
inches above the corks.

The instrument will not indicate general changes of tem-
perature, but only differences between the temperatures of
the two air vessels. Ifone of theair vessels is exposed to a higher
temperature than the other, the air contained in it expands, and
drives the colored liquid in the tube towards the cooler
vessel. The relative hights of the two columns of liquid in
the vertical portions of the tube are plainly indicated by the
scale attached to the stand. By opening the pinch-cock, the
pressure upon each column of ligunid is equalized, and the

Jevel is thus adjusted for a new observation without loss of |

time.

The following instructive experiments. which our younger
readers may repeat with profit, will illustrata the use of this
sensitive instrament in physical research ;—

LATENT [EAT.

1.—Disappearance of Heat during Liquefaction—Place the
air vessels of the thermometer in two tumblers containing
water at the ordinary temperature. Having noticed that the
level of the colored liguid is nudisturbed, throw into one of
the tumblers some sodium sulphate (Glauber's salt), The
golution of the salt is attended by a reduction of tempera-
ture, which is at once made evident by the movement of the
colored liquid towards the cooler vessel,

1.—ZLatent Heat of Wator—Fill & vessel with conrsely-
powdered ice, and allow it to stand in a warm room until
much of the ice has melted. Place the air vessels of the
thermometer in tumblers containing equal quantities of luke-
warm water, Then add to one portion of the warm water o
welghcd quantity of the unmelted ice, and to the other por-
tion an équal weight of the icecold water. The rapid rise
of the colored liquid, in the vertical portion of the tube next
the tumbler containing the ice, will prove that a given
weight of ice has o much greater cooling effect than an
eqaal weight of icecold water.

HI. —FEeolution of Heat during Selidification—By slowly
cooling n solution of sodinm sulphate, saturated at s high
temperature, it i8 possible to obtain a cold supersaturated
solution, which will erystallizo suddenly on agitation. On
plunging one of the nir vessels of the thermometer into such
a solution, which has been cooled down to the temperature
of the surronnding air, the evolution of heat during the
crystallization of the salt will be munifested by the move-
ment of the colored liquid towards the cooler air vessel.

Thess thres experiments illustrato fundamental facts re-
lating to heat. When matter passes from the solil into the
lignid state, heat disnppears or becomes (atent, and censes to
affect the thermometer; In other words, sonsille leat i8 con-
verted into potential heat.  Conversely, when a liquid becomes
solid, its potential heat is reconverted into, sonsible heat.

' SPECIFIC HEAT.

IV.—0il and Watsr.~Into two tumblers introduce eqnal
quantities of warm water, and test the equality of tempera.
ture in the two portions by means of the tharmometer.
Now sdd 1o one portion & given welght of cold water, and to
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tho ot.hor p«m!nn no cquul m'luht of mlcl olive oll. Mix ihe
lguids by moving the thermometar up and down. The
mixture of oll and water will be found to be warmer than
the water, although its bolk is sensibly greater, [The
greasy bottlo should be eloanod with a lttle benzols after
this experiment. |

V—Zine and Load.~Take squal woights of zine and lead
atiached to thronds, sod having raised them to the tempera
ture of 100" C. by Immersion in bolllng water, plunge then
for o fow soconds In equal bulks of cold water contalned in
two tumblers, On placing tho alr vesscels of the thermome-
ter In the tomblers, the movement of the Indieating liquid
will show that the zine In cooling has parted with more heat
than the lead.

VI—Relation of Combining Weighta to Heat,—~Repeat the
lust experiment, but instead of taking equal weights of zine
and lmul tako Woiglllﬂ lmvlng the ratio of the cullll»llllll'h
wolghts of theso motals (Zn==05, Pb=207). On plung ging |
tho alr vessols into the tumblers of the warmed water, thore
will now be no distarbance of the Indieating Hqguid ; In other '
parts of lead cvolve sensibly the same amount of heat in
cooling throngh a given range of temperature,

The last thres eoxperiments illustrate very forcibly the!
difference botween heat and temperature. The temperature |
of o body affords no indication of the actunl quantity of heat |
it containg, A pint of water may raise the moercury ol an |
ordinary thermometer to the same degree asa gallon of |
water, but it is obvious that the larger volume of the liguid |
containg the greater amount of heat. Equal weights of
difforent sabstances, in undergoing a similar alteration of
temporature, evolve or absorh very differant quantities of |
heat, These quantities of heat, expressed rolatively to the |
quantity required to ralse an equal weight of water from
0° to 17 C. ero called the specific eats of the various snbstan-
ces. Now tho specific heat of olive oil is much lower than
that of water, consequently, in Experiment 1V., the oil robs
the warm water of comparatively little heat, and the re.
sulting temperature of the mixture is higher than that of
the mixture of warm and cold water in the other tumbler. |
Again, the specific heat of zinc is much greater than that of
lead, consequently the mass of zinc used in Experiment V.,
gives out wore lheat in cooling than the mass of lead. The

the combining weights of the elements are comparable quan-
tities in their relations to heat. Thus, 23 parts of sodium,
108 parts of silver, 65 partsof zine, 207 parts of lead, and
210 parts of bismuth, give out or absorb sensibly the same
quantities of hent in passing through the same range of
temperature.

— > —

ONE-HORSE ROAD STEAMER TO CARRY TWO PERSONS.
In the annexed engraving we give a design by Mr. L. J.

last experiment illustrates the important chemical fact that |

I 4 - - 2

crank shalt, The steam eylinders two and a half inches di
ameter by four Inchesstroke, are fixed to the top of each bunk.
vr; there I8 no reversing gesr, but a single eccentric workiog
forward and cutting off at five elghths. On each end of the
shaft is fixed a friction cone carrying a grooved pulloy six
inches diameter, and from this pulley motion is communica
ted to the driving wheel by a halfinch gut cord, thus allowing
the eogion to tarn with facility, The single leading whesl is
carried In o fork fitted with a volote spring and rabber wash.

or, ad governed by Jovers as shown, The boller Is fed by s
No. 1 brass injector phleed through the foot plate, The en
gines are covered from the weathor, and it will be seen thst
there is plenty of power to ascend & considersblo Incline, As

regards s d. it could be gaarantesd to run 100 miles per day

! : : : . g 9 g
' of ten hours over any high rond in England, which, with a

grood driver, might be considerably increased. In conclusion
it may be stated that it is the duty of the man on the right to
drive and steer, and, if necessary, work the brake, and the one

l o )
on the left to fire the boiler and look after the water.—7%he FEn-

(/.‘llu'tr.
words, the thermometor proves that 65 parts of zine and 207 " -
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Tho itors ure not reaponsibic for the Opinions exprestd by e Cor
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Unlversal Serew und Brad Box.

Messns., EDprrors :—A desideratum in all cabinet and
conch mukere” shops is an arrungement of boxes or drawers in
which to keep scrows, finishing nails, ete.

In the sccompanying drawing, you will see the plan upon
which I made a screw and brad box fer my own use. And
regarding the efficiency of the arrangement I can say it fully
meets the demand. Tt is of a circular form, though not nee-
essarily so; the casing inclosing any number of rotary
shelves which have a post passing through their centers, the

Todd, Leith, for a little road steamer or steam velocipede,
which will inferest many of our readers. The main frame !
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post working in the lower and apper circular boands of the

| caging. The shelves are separaled to the required depth of
consists of a single angle iron. The boiler conteins three | the drawers. Facings or small strips reaching frow the lower

to the upper shelf, being fasi-
< ened to each shelf, serve to
: brace the shelves, and also

ST S form side rails for the drawers,

of which there will be as many
on a shelf as there are of
facings.

The post upon which the
shelves are fastened, passes
through the top board of the
casing far enongh to fasten s
pointer on it. This top casing
is numbered with the length
of screws, brads, etc., ete., in
sach ‘a manner that when
the pointer—turning which of
course turrs allthe shelves—
strikes the length of serew or
brad as numbered, the screw
or brad drawer is at the verti-
cal opening, which may be
closed when ,not in use, by a
door. For screws, of which
o one length has different thick-
nesses, there may be as many
drawors usud, one above an-
other, as there are thicknesses
of scrows, and the drawers
then numbered with the thick.
nesses. One eircular row of
drawars will serve for brads ;
tho rest may be devoted to
BOIUWS, J. B, JR.

New Franklin, O,

ELEVATION

i",d'ﬂ I N
=@

w"” B

----- A%

-

quarters of a square foot of grate surlace, and about 106 fect of
heating sarfoco, The conl bunkers are situsted on each side
of the boiler, The driver's seat is made long enough to con-
tain two porsons, and is hinged at the top to form o locker
inside. There is a tool chest at the back of the seat with
hinged lid, Tho water tank is placed below the frame, and
his o filler standing out behind., 'The driving wheels are four
feet in dinmeter, and havo stosl tires one quarter inch thick ;
on to the boss of each driving whool is fixed n grooved driv.
ing pulley fourteen inches in dimmeter, The main axle is
cranked to clear the tank, and each driving wheel runs looss
on it, The main bearing springs are fitted with rabber wash.
16 : thers is also a brake on each wheel worked by a foor

RS
Girdling Fruit ‘Trees,

MEssgs, 2p1ToRrs :—Seeing in your paper of February 19th
a notico from tho Boston Journal of Chemistry on the recovery
of fruit troos nfter being girded, I bog to inform you that in
Europe the practico is quite commeon, and it is very common
to serve individaal branches so, every gardoner knowing that
a branch 8o sarved will ba coverad with blossoms the follow-
ing year. C. H. H,

Thomnston, Conn,

- -
The Value of a Fractical Journal.
Messrs, Eprrors :~For years 1 have taken thy SQIESTIFIC

| AMERIOAN by subscription snd theough nesws ageats, and
Jever. On the main frome, o the farwand side of each bunker, | sinea you cannot be insensible to the vaet good and pleasars
are fixed two plummer blocks which carry a double-throw | you render your readers, it may not be amiss for mo to Ay

|
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that the singlo number of March 5th furnished mo with in-
formation that I wonld quickly have paid §15 for, in thoe arti
cles, “ Tyndall on Hage and Duet,” and the answer under
Correspondence to * 8. T. T, of Md.”
Your paper seems to stimulate thought as was writton by
Hon G. P. Marsh in * Man and Nature,” Ho says: * In theso
a8 in all T have ever written or propose to write, it in
my aim to stimulate not to satisfy curiosity, and it is no part
of my object to save my readers the labor of observation or
of thought."” Warnes D. PARKER,

Janesville, Wis,

W
Ice Formations,

Messns, Eprrons i—Having carefully noticed goveral arti.

oles of lata in your columns concerning loo Formations,” I

have intonded each week to communicato some fucts which
have fallen under my own observation for goveral years past,
but biave postponed doing so for want of time.

Your igsuo of Feb, 19, page 129, contains & valuablo collee-
tion of facts almost all of which corroborate my own observa.
tions and conclusions for yoars pust, and convinee me that theso
remarkable phenomena are simply the results of that ono
single exception in natare’s laws which teaches us that all
bodies expand by heat and contract from loss of heat, or as it
is tormed by oold.”

It is yoll known that water is that exception, and is the
design of an allwise provigion to prevent our wells and streams
from becoming a solid mass of ice, first commencing at the
bottom and reaching to the surface.

This attribute of water manitests itsell at about the tem-
perature of 40° Fahrenheit, when its cubical measurement has
reached its minimum in bulk, and from which point of tem-
perature all changes up or down the thermometer causes it
to expand and become more and more buoyant. It downward
until the temperature of about 32° is reached, congelation
commences ; and wherever the strata of water reaching this
temperature for the moment may be gituated, whether on its
way ascending towards the surface in still water, or while
rolling along in streams or moving water, its congelation
commences : and the expansion continues also with the loss
of each degree of heat, as indicated by the thermometer, and
the ice becomes more and more buoyant and strong.

This provision of nature by which expansion commences
before congelation, is of itself a sufficient explanation of all
the curious ice formations and protuberances from the surface
of water during its congelation.

Many an hour I have sat and watched beside my glass
aquarium, both in sunlight and shade, in a cold room, the
formation of ice upon the surface and glass sides, from its in-
cipiency until it had acquired two inches or more in thick-
ness, before ice wonld commence forming upon the bottom,
although the exposure was all the same and the iron bottom
actually a better conductor to abstract the coloric from the
water than the glass sides and atmosphere. Often I have
seen shooting almost instantaneously from the highest points
of the largest pebbles along the bottom, when the point of
congelation is reached there, thin flat spires of ice, as thin as
tissue paper, and about one eighth of an inch in width, and
extending from one and a half to two and a half inches in a
straight line, but always inclining nearly 45° with the horizon,
and to the northward. These spires as soon as formed would
in turn shoot from their edges, commencing at their base,
flat branches of the same width and thickness, and of one
half 1o one inch in length, and nearly at right angles, and
all in the same plane with the main spire. Theso branches
would be as near each other as seemed possible, thus forming
o beautiful representation of the pointed ends of the fern
leaf., In another moment the ice would form between these
branches from the main stem to near their ends,thus presenting
o beautifully radiated leaf-like formation with serrated edges;
and in another moment this formation, apparently from its
buoyancy, would become separated from the pebble, and
£hoot rapidly upward to the surface ice, or if at the opening
made throngh! the surface it would often protrude full half
length above the surface as it came upward, then float flatly

upon the water and immediately affix itself to the surround-
ing ice,

.

These formations were 80 rapid that several would some-
times be formed in the space of one minute, and what was
occurring at this one point could often be geen in several dif-
ferent parts of the aquarium, which was about fifteen inches
gquare, and twenty-four inches long, with about twelve inches
of water. Aftertheice had reached about two inches in thick-
ness on the gides and surface, it commenced forming on the
bottom even more rapidly, and adhered to it. A gold fish
about five inches long, which had been in it nearly two years,
became completely surrounded, and nppnruntly' n)(,ti(;u]r;sg,
The freezing being allowed to progress until the eenter with
the figh became one golid block of ice, and the glass sides as
well as surface began to bulge from expansion, with every
indieation of fracturing; at this juncture the temperature of
ﬂ'n' room was raised and thawing commenced, when after
about thirty.six hours theice disappeared and the fish beeame

a5 lively and healthy as before his eold bath, and lived nearly
o year afterwards. 1 should have remarked thot the ther.
”l(_lmlflahr lh‘“l,‘;l“-(l ]”-nr])' thr‘..-, ,l()‘,’r’.‘.n ]Ii;.,'lll‘l' t"”‘l".‘rllluru

of the water nt the bottom than at the surface duri"“ the
leafl ice Jormations, ’
1 "".""‘ phenomena of different temperatures can always
?"' ""'""‘f’l by f‘f‘;"LZ WO thermometers in ice cold water in an
ice pitcher or jur baving flonting fce, and with the water to
the depth of ¢ight to ten inches or more. as the bulb at the
bottom will Indicate from two to {hreo ""'K“'“" higher tem-
]n’:mturc than that near the "'ll'l\m:h, '

Vi L8 v o :
With these romarks 1 conclude, by slmply stating that tho

Scientific  Americn,

tomperature of the ice in the aquarium, when polid, indi-
oated only about six or eight degrees of cold as it 18 termed,
or about 24° to 20° Fali. Honrack L. EMERY,

Albany, N. Y.

[With this interesting contribution from Mr., Emery we
olose the discussion of “ Teo Formations,” which seems to
have elicited muech attention.—Eps.

. . - —
Errors In Regard to Gravitation.

Mugsns, BDImons :—In your lssue of January 20th, cur
rent volume, Mr, B, F. Wilson treats facetiously the common
orrors in rospect to the tendency of nll bodies near the carth
to fall townrd its surface. Ho should write with gravity in
treating of gravitation, Ho says:

«Tho notion that shots riso after leaving the gun is probn-
bly older than rifles.”

Wo differ from him, Why not add, for popular instruction,
show that this notion probably had its origin in the disposi-
tion of the sights of guns? All gights nro such that the eye
used in firlng looks along o line that crosses the axis of the
gun prolonged, and reaches the object aimed at moro or loss
below that line. Heneo there are two “points blane;” one
where the axis of vision crosses the axis of the barrel of the
piece, and the other nt the point where the parabola, described
by the ball in falling, crosses the axis of gight. Any object
struck by the ball between these two points blane, will ap-
parently, sbow that the ball hne risen, becauso the point
struck will be above the axis of sight,

The impression that a ball rises after leaving the piece,
has probably been produced by the common impression,
that the line of sight is parallel with the axis of the gun
barrel. (. G. Forsuey, C, E.
Galveston, Texas.

—— >
Inspection of Steam Bollers,

Mgrssns, Epimors:—1 was reading in your last paper
about the ** Inexplicable Power” at Dayton, Ohio. Now in
this State (Conn.), there is a law proyiding for the inspection
of steam boilers once a year. Well, the inspector comes
around, and as the owner of the boiler don't want to stop
work, he inspects the steam gages, looks at the safety valves,
asks a few questions, and gives a certificate, which is locked
up in the safe. He takes his money, and yon see no more of
him until next year, when it is gone over in the same way.
Iam running a set of boilers now, which I will guarantee
the inspector knows no more about than you would, should T
give you a description of their make. Sometimes they will
try water pressure, but I have never seen a boiler thoroughly
inspected since the law has been in force. And in considera-
tion of the fact that there is not one in ten engineers (?) that
has the least knowledge of the powerful element of which
he has charge, is it not a wonder that there are not more

wholesale murders than there are now ? NIMROD.
— -

Log Roller Wanted.

Mgessrs. Eprrors :—Nothing is more needed in our heavi-
ly timbered bottom lands than zome invention that will en-
able usto get rid of the timber on our clearings with more
ecase. By far the heaviest part of clearing is getting rid of
the timber which falls, for three or four years after a piece of
land is cleared. Thousands of acres would be cleared that
now lie unimproved, if there was some good way fixed for
one or two men to pile up the logs, so they can be burned.

Ox teams in Texas are cheap, and every farmer can afford
a good ox team. It occurs to me that some sort of wagon
might be invented, with bowed or crooked axles, without
center gearing, that would enable one man, by aid of a screw
to each axle, to drive over a log and swing it some four or
gix feet high from the ground, then, after hauling it to the
pile, put under jecks or props, clear the ends by turning back
the axles, lay a pair of skids from the log to the log pile,
then give the log a turn with a lever to let it roll itself to its
place on the log heap. Such an invention would be of vast
paportance here in Texas, where thereis so much unim-
proved heavily timbered land that must some day be cleared.

Crockett, Texas. I. A. AXBLEY.
— =

The Unit of Work and the Unit of Force,
Messrs, EpITors :—By the criticism on my Feot-pound
paper (page 1567) I am erroncously made to assume the foot-
pound to be a unit of forcs instead of a unil of work. Iquoted
the term * unit of fores” from authority, adding marks of
quotation, and regret their omission in print. I conformed
to, and treated, the quoted term to its results, and then fol-
lowed by a more practical view, suggesting its agreement
with the horse-power of Watt—550 pounds, 1 foot high in a
gecond, or its equivalent, ns stated by the critic, of 83,000
pounds in 1 minute. A careful reading of the manuscript
would have shown the criticism unnecessary.
Tros. W. BAKEWELL,

Pittsburgh, Pa,

— -
PROFITS OF ADVERTISING,

The benefita of advertising are appreciated by a great
many of our mogt successful firms, but this mode ef creating
business is not half enough considered by the majority of
pergons who are complaining of dull times, Persons having
muchinery or patents to sell should read the following unso-
licited letter:

Meesnre, MunN & CO. t—Gentlomen :~The first time that I
ever advertised in any paper was in your issue of Feb, 12,
1870, for the sale of my patent right for the South and West
for my keroseno ol safes, 1 was hard to be convineed of the
advantage to be received, and I am most happy to say that
my expectations have been realized. I havo reapod from the
slngle insertion nearly §4,000.

Most respecttully yours, (i, D. ANDERSOX,

Peckskill, N, Y,, March 14, 1870,
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[ Marcn 26, 1870.
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RECENT SPECULATIONS ON THE EARTH'S ORIGIN.

[ From the Evening Fosl, |

The Edinburgh Review for January has an intereating articlo
upon “ Geologieal Theory in Britain,” which sums up the re-
sults of recent inquiry and speculation nmong sclentific men
in this great field. Nothing shows better the great change
which has taken place in the tendencies of scientific study of
lato years than the new geological theories now discussed.
A generation ago, it was the accepted practice of each branch
of science to pursue its own course in isolation ; to devote its
strength to filling up its own outline, rather than to connect-
ing that outline with other branches ; and so, by an ever minu-
ter divigion of Inbor, to cut itself off more and more from the
current of thought among intelligent men in general, and to
full into the hands of trained but often narrow specinlists,
Now all this Is changed, and the naturai sciences are linking
themselves togother more closely every day, Astronomy,
groeology, natural history, mineralogy, physical optics, chemis-
try, and electricity approach the solution of the same questions
hand in hand; and the most influontial theorists in each of
theso branches are men whose researches extend, more or less,
into them all,

The reviewer divides all theories as to the course of geolo-
gical changes into three classes—those which assume forces
formerly at work, entirely digtinct in kind, or at least in de-
gree, from any now known ; those which nssume that the
forces of nature are strictly uniform, and that the past changes
in the earth have been produced by causes now at work ; and
those which assume a definite progress towards some goal.
Catastrophism is, according to Professor Huxley, the doctrine
of a past ernin geological inquiry ; uniformitarianism, that
of the present ; while to the third, or evolutionism, he assigns
the high honor of being that of the future., The evolutionists of
the present day are few in number, but eminent in reputation.
Dr. Tyndall, Mr. Herbert Spencer, Professor Huxley, and Sir
William Thompson may be quoted as the most prominent '
leaders in England. The doctrine of the origin of species is 4
indeed merely evolutionism applied to biology, and so far Mr, &
Charles Darwin may also be considered to belong to this '
school, Its founder was the great Emsanuel Kant, whose
work in physical science is only now beginning to be duly
recognised.

The notion of sudden “ catastrophes” at remote periods, by ’f.

5

which mountain chains were upheaved or seas opened, is now
generally abandoned. Sir Charles Lyell has succeeded in
making the doctrine generally accepted that geological facts
are to be explained by forces now at work; that the ssme
power which now raises the coast of Scandinavia at the rate
of a few inches in a century, and depresses that of parts of
New Jersey about as fast, if it has time enough to work in,
will suffice to make continents of all the oceans and to sub-
merge every continent ; that the earthquakes and eruptions
which have built up some mountains and jslands in our own
time need nothing but more time to build innumerable others
But, according to the most enterprising speculators in this
field, the last word on the earth’s history is not to be spoken
by geology alone; and the changes which are recorded in
the rocks under our observation are not the limits of our in-
quiries. ,

Indeed, the other sciences sometimes attempt to contradict
the conclusions of geology. Mr. Darwin thinks that the
washing away of the rocks from the ruins of which the
famous “ Weakden ” strata in the southeastern part of Eng-
land were formed could not have taken place in less than
three hundred million years ; and others have thought it more
reasonable to assume ten times that period as necessary. But
Sir William Thompeson insists that this is contrary to known
principles of physical science. He says that the sun and
moon, acting on the tide wave of the ocean, slowly retard the
motion of the earth on its axis; so that it must have been
revolving so fast one hundred millions of years ago that no
life conld exist on its surface, while even the lowest of the
Wealden strata are full of fossils, He says the sun is losing
its heat by radiation go fast that, at the present rate of emis-.
gion, it could not have illuminated the earth so long as the
geologists claim ; while the earth itself must have been one
molten mass at anything like the remote period to which they
rofer these rocks. : (gt

But all theso arguments are indefinite and unsatisfactory.
That which geems most susceptible of one day furnishing a
precise argument is the tidal retardation of the earth ; but
mathematicians are by no means agreed as to its degree, or
oven its nature; and the reviewer seems to us to attach en-
tirely too much weight toit. Itis not certain that it existsto
anything liko the extent claimed by Sir William Thompson ;
if it does, it is not certain how long it has existed to this ex-
tent; for the form, size, and continuity of the ocean, tho dis:
tance of the moon and some other elements of the probiem
may have varied, But, however this may be, Mr. Huxley
ghows that one hundred millions of years afford probd
room enough for all known geological facts. Doubticas®
longer period is probable: and no astronomical OF PR
presumption has yet been raised against it. -

Tho new geology, then, inherits from the old &
right to assame all the time it needs; it accepts frof
+ uniformitarians ” their rigid adherence to the docte
the permansnce of law, and claims no for “b“m
now at work in nature ; but it extends its : |

fields of thought and discovery. It M‘l‘,“ﬂ f- \ :
now oxisting in .mmmmdumdbﬂomi.m ¢
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itwelf hns already boen proved, by apectrum
‘ \ly thirteen eles famlliar to us on
enides: f‘_‘;‘ M In other words,
h v‘ bmmmﬂmm but on

tars, { A 'ﬁvmho oxamined, ylold
Nine o | bave boen detected In
'm not yot observed in the
ﬂﬁnp.motmou solid stars,
oh woll known gases as hydrogen and
mtuMmmnda up of mattor
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Tho plan mny susemble the earth in form,
in thelr gencral relation to the sun
tem. lﬁd’“ﬂlmnﬂd some of them very
thickl ‘with clouds ; but when their faces can be seen, thoy
~show atill more striking resomblances to tho earth. Mars,
M mﬂh}!ﬂ in overy one of his long winters,
over all the pohcucim. by hoavy falls of suow, which
wa ¥ again in summer,

’ frequently fall to the earth out of space.
Mmmw planets, turned out of thelr course by its
- IMOS and they bring to It nothing new, Twenty-seven

of the elements have been found in thess wandoring bodies ;

combine M‘lglhgyomn aro in our own rocks ; and sup-
Mﬂmmmmm.mummo: what the
earth contains in its hidden dopths.

Other facts might be quoted, in addition to thoso furnished
by the reviewer, and bearing on the same conclusion. He
might have pointed to the recent researches of Professor
Tynﬂ‘nhlo cometary matter ; to the spectroscoplio revelations

the identity of the Zodiacal Light with the sun's
“corons *; and to recent speculations upon the auroral

streamers.  But these are enough to justify his inference:
The inevitable conclusion derived from the study of the
hea bodies—of sun, carth stars, metoorites, and nebule—
s th n {mmeasurable spaco is full of matter of the samo
ted in different fashions : somoetimes being
guao at dmuaond.mmoﬁmeainnmtoofthemom
at ouwr thmes cooled gufficiently to admit of the
presence of lifo, as in the Earth and Mars, or lastly, cold, bar-
ren, and lifeless, as in the meteorites.  Whether the gaseous
condition of matter p in ar case the solid
wo cannot tell.  So far as our carth is concerned, the only idea
that we can grasp o[ l&s i8 that it was o ﬁory body like
the sun, and, that it has ’lﬁdmﬂ) cooling from that
realization of the steady

time down to the present day.
change is a fundamental doctrine of evolutionism.

In short, the earth wasonco a molten ball, a source of light,
like the sun. It has cooled off, and is cooling still. The sun
too iscooling ; its vast size makes the process slower ; but the
result is inevitable, and it will one day be what the earth is
now. On the other hand, the earth, too, has its destiny :
*the time will arrive when, liko a meteorite, it will become
cold to its very core, and when life will cease to be found
upon it, on account of the low temperature.” The process
may be delayed by collisions with other bodies ; for the im-
mense force with which they move is turned into heat by
impact, and the stoppage of the motion of the earth itself, by
falling into the sun, would furnish as much heat as is radia-
ted from the san in ninety-five years. It is absolutely cer-
tain that all planetary matter is inevitably gravitating tow-
ard the sun, which will be the common bourne of our system.
“As surely,’ eloquently writes Sir Willinm Thompson,  as the
weights of a clock ran down to their lowest position, from
which they can never rise again, unless fresh energy is com-
muniecated to them from some source not yet exhausted, so
surely must planet after planet creep in, age by age, toward
the san ; not one can escape it fiery end. In like manner the
satellites of the planets must inevitably fall into their respec-
tive planets.” "

The reviewer refoses to look beyond this melancholy con-
clusion, and will not regard this history “ as a never-ending
cycle of change, or as a kind of phanix life.” To him, the
aggregation and final chilling of the entire system into one
blind, black, lifeless mass is simply the end. But, admitting
all to be trne which he ghows to be probable, what becomes
of the heat thus lost? Whither is to go the force that now
animates and rovives the universe around us? Assuredly the
task of such speculstions is not ended, until that force is
traced into new relations, whicl, since no reason is shown
for the contrary, may be pictured as more varied and glorious
than any in the present,

After the olose of what he terme the evolution of the sys.
tom, and after its final catastrophe, the boundless space will
still contain all of matter and all of force that are in it now ;
and if these have safficed for the organization of our present
cosmos, they may suffico for another. There is nothing in
the argument before us to show that this is an exception to
the starry universe at large; that life is limited to one or o
few of the heavenly bodies, or even that mind, In some of its
eonscious forms, is confined to one stage in thoe great cycle of
their evolution, Rather, the strong analogy shown to exist
between the earth and all her sister sphores, suggests that
the entire creation may be one, not only in its substance and
in the laws which control its masses, but also in the constant
and universal production of beings capablo of enjoying its
bounties and delighting in tho intelligence it expresses
There is nothing to show that the particular astronomiesl
epoch in which we live is an exceptien to the general history
of the universe, or that this earth and those who inhabit it
aro the highest achievement of the formative skill which
built the whole,

It is still open to the dreamer to amuse his leisure, or to
the bellever to comfort his faith by peopling myriads of
worlds with nobler beings than ourselves ; and to even im-

Srientific }mnimu.

ngine tlut. lho Inm‘ltub\n wrm'k nf our Imln nnrlh nml NArTOW
sky will be watehied by them from without, as ono seene of o
Inrger drama In which many such tragedies aro included,
but whose end Is good,
-
Mardening Saws and Springs,

Baws and springs are generally hardoned in various com-
positions of oll, suet, wax, and other Ingredionts, which, how-
sver, lose thelr hardening property after a fow wooks' con.
stant use : the saws are heated In long furnaces and then hm-
moersed horizontally and edgewise in a long trough contain.
ing the composition ; two troughs are commonly used, the
ono until it gots too warm, then tho othor for a period, and so
on alternately. Part of the composition is wiped off the
saws with a pleco of leather, whon they aro removed from
the trough, and they are heated, one by one, over a clear coke
fire, until the greaso inflames ; this is called * blazing off.”

The composition used by an experienced saw maker is two
pounds of suet and o quarter of o pound of beeswanx to every
gallon of whale oil ; these are bolled together, and will sorve
for thin works and most kinds of wteol, The addition of black
resin, to the extent of about one pound to the gallon, makes
it sorve for thicker pleces and for those it refused to harden
before ; but the resin should be added with judgment, or the
works will become too hard and brittle, The composition is
useless whon it has been constantly employed for sbout a
month ; the period depends, however, on the extent to which
it is usged, and the trough should be thoroughly cleansed out
before new mixture is placed in it.

The following recipe is recommended :

Twenty gallons of spermaceti oll ; Twenty pounds of beef
suet, rendered ; One gallon of neat'sfoot oil; One pound of
piteh ; Threo pounds of black resin,

These last two articles must be previously melted together,
and then added to the other ingredients; when the whole
must be heated in a proper iron vessel, with a close cover fit-
ted to it, until the moisture is entirely evaporated, and the
composition will take fire on a flaming body being presented
to its surface,but which must be Instantly extinguished again
by putting on thoe cover of the vessel.

When the saws are wanted to be rather hard, but little of
the grease is burned off; when milder, & larger portion ; and
for a spring temper, the whole Isallowed to burn away.

When the work is thick, or irregularly thick and thin, as in
some springs, & second and third dose is burned off, to insure
equality of temper at all parts alike.

(Gun-lock springs are sometimes literally fried in oil fora
considerable time over a fire in an iron tray ; the thick parts
are then sure to be sufficiently reduced, and the thin parts
do not become the more softened from the continuance of the
blazing heat,

Springs and saws appear to lose their elasticity, after har-
dening and tempering, from the reduction and friction they
undergo in grinding and polishing. Toward the conclusion
of the manufacture, the elasticity of the saw is restored, prin-
cipally by hammering, and partly by heating it over a clear
coke fire to a straw color ; the tint is removed by very diluted
muriatic acid, after which the saws are well washed in plain
water and dried.

Watch springs are hammered out of round steel wirs, of
suitable diameter, until they fill the gege for width, which, at
tho same time, insures equality of thickness; the holes are
punched in their extremities, and they are trimmed on the
edge with a smooth file; the springs are then tied up with
binding wire, in a loose, open coil, and heated over a charcoal
fire upon a perforated revolving plate, they are hardened in
oil, and blazed off.

The spring is now distended in a long metal frame, simi-
lar to that used for a saw blade, and ground and polished
with emery and oil, between lead blocks; by this time its
elasticity appears quite lost, and it may be bent in any direc-
tion ; its elasticity is, however, entirely restored by a subse-
quent hammering on a very bright anvil, which “puts the
nature into the spring.”

The coloring is done over a flat plate of iron, or hood, un-
der which a little spirit lamp is kept burning ; the spring is
continually drawn backward and forward, about two or three
inches at & time, until it assumes the orange or deep blue
tint throughout, according to the taste of the purchaser; by
many, the coloring is considered to be s matter of ornament,
and not essentinl, The last process is to coil the spring into
the spiral form, that it may enter the barrel in which it is to
bo contained ; this is done by a tool with a small axis and
winch handle, and does not require heat,

The balance springs of marine chronometers, which are in
the form of a screw, are wound into the square thread of a
scrow of the appropriate diametor and coarsencss; the two
ends of the spring are retained by side screws, and the whole
is carefully enveloped in platinum foil, and tightly bound
with wire, T'he mnss is next heated in o piece of gun barrel,
closed at the one end, and plunged into oll, which hardens
the spring almost without discoloring it, owing to the ex-
clusion of the air by the close platinum covering,which is now
removed and thespring is let down to the blue before removal
from the serewed block.,

The balance or hair springs of common watchos are fre.
guently left soft ; those of the best watches are hardened in
the coll, upon & plain cylinder, and are then curled into the
spiral form between the edge of a blunt knife and the thumb,
the same a8 in carling up o narrow ribbon of paper, or the
filaments of an ostrich feathor, — Byrre’s Practical Metal

Workers' Assislant,

— -

Tuere aroin tho United States forty-cight manufacturers
of railway cars, Soventeen of thess are in Pennsylvania,
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How to Bulld a Stable,

Generally speaking, wo consider bricks the very best ma.
terial with which to bulld stables; even preferable to stone,
fram the fact that the walls inside, haviog a smoother face,
may be kept cleaner, freer from cobwebs and dust deposits
than stone walls ; and, if bullt with hollow walls, more free
from dampness also ; though this s a matter of not so much
consequence, ns In this climate thero will not dampness
enough penetrate a sold wall to cause any Injury to the horses.
It is very desirable, however, t0 have s stable rat.proof ;
and It may be made thoroaghly so by commencing with a
stone foundation—the bottom course of which is nrumlo ir than
the stone-work above it—Iald in half coment mortar up to the

grade line, and then bullding llu: brick wall upon that, filling
in nll the space inclosed by the walls with conerete up to the
line of the top of the water table, and then paving It with
large stones firmly bedded, which shall form the floor of the
stable., On the outside there should be a stone watertable
eight or ten inches high, projecting one or two inches oulside
of the main walls above, and having the upper surface of the
projection beveled off’ to shed the water; and just above the
watertable it would be well to have a course of slate built
in the full thickness of the walls, which will prevent any
dampness rising up into them from the ground by capillary
attraction.

Above the water-table the walls should be built up with a
smosth face, and with close, neatly struek joints inside as well as
out, »o a8 to present o clean, even surface, which should
always be kept painted or washed with a lime or cement
wash, Above the wall.plate the space should be filled in to
the under side of the roof-boards.

The ceilings over the main story are usually left with the
socond story floor beaws exposed to view, but we think it
very desirable that thoy should be lathed and plastered ; par-
tially, for the sake of the wholesome, cleanly appearance s
white ceiling always has, and for the sake of keeping away
cobwebs, which, when beams are exposed, always get lodg-
mont—and partially to prevent foul air rising from the room
below and tainting the hay in the loft, We would also trim
the doors and windows inside with architraves, even if they
are only narrow strips of the cheapest stoff

These two last hints, by the way, are just as valuable for a
wood as for a brick stable.

It may be desirable, in some instances, to fur ouf and lath
and plaster the walls of a stable, but if this isto be done, it
is better to wainscot with wood up to the hight of, say five .
feet, nnd to fill in the space between the walls and the wain.
gcot, a8 high as practicable, with broken glass and mortar, and
then to lath and plaster from the wainscot up to the ceiling.
A wooden stable, too, may with advantage be treated in the
same way, but the space behind the wainscot being wider,
may be packed with bricks and mortar, and made solid in
that way.

We know it is not customary to put any finish of any kind
upon the interior of stables, but we also know that in nine
cases out of ten, in ordinary stables, and very frequently
in those of a better class, the interiors are perfectly filthy with
dust which lodges on every ledge, and overbung with eob-
webs which hang thick and heavy from and between the
beams overhead, besides being completely sf out with such
objects of “ vertu " as old sponges, curry-combs, nnd brushes;
bottles of castor oll, dusters, and a dozen other things of the
same sort, which are thrown after use upon any projecting
beam or ledge that may happen accidentally to be wide
enough to hold them.

Now, certainly this sort of thing is not agreeable to the
eye, and any person who has fine horses, and takes a proper
pride in them, should not overlook it; yet, the groom, if
questioned, will say, and truly, too, that he might be brush-
ing all the time and he couldn’t Keep dust and cobwebs away,
so long ns there are places for the latter to hang and the
former to lodge ; in fact, there is only one way, and that is to
follow the plan of finishing off that we have suggested, cov-
ering up all such places, moreover, making everything so -
convenient for the most trifiing operations of stable economy
that there can be no inducement, or excuse even, for careless-
ness or neglect of any kind.—ZHarney's Stadles, Outhuildings,
and Fences.

.
To Brown Gun Barrels.

Take of nitric acid, half an ounce ; sweet spirits of niter,
half an ounce; blue vitriol, two ounces ; tincture of steel,
one ounce. Mix all together in eight gills of water. Apply
this mixture with a sponge, then heat the barrel a little,
and move the oxide with a bard brush. This operation may
be repeated a third and fourth time, till you have the
brown required.

It is then to be carefully wiped, and sponged with bolling
water, in which there has been put a small quantity of pot-
ash,* The barrel boing taken from the water, must be made
perfoctly dry, and then rubbed smooth with a burnisher of
hard wood ; afterward hoated to the hight of boiling water
and varnished with the following varnish : Take of spirits of
wino two parts, dragon’s blood, powdered, three drachms ;
shollae bruised, one ounce ; dissolve altogether. This varnish
being laid on the barrel, and become perfectly dry, must be
rabbod with o burnisher to render it smooth and glossy.—
DBrass and Iron Founder's Guide,

—_———eeo>—

IT is said that preserved fruit and vegetables may bo made
to retain their green color by digesting them for some time
in boiling salt water. After removing the latter, vinegar
should be poured over them while bolling hot, removed on
the third day, bolled, and poured on again, The rop ﬂm
of this process a fow times produces » dark green color, not

dangerous, like the ordinary verdigris,
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Tmproved Mode of Rigging Gaf Topsalls.

Whatever tends to inerease the eafoty of vessels and the

lives of seamen, and to add to the facility and rapidity of
working ships. ig of great importance, both in a commercinl
and humanitarian point of view. Our engraving presents
guch an improvement, Its importance is such as in our opin-
jon ought to secure universal attontion,

We ato fully assured that all that is olaimed for it has been
fully sustained in actual servico in all kinds of weather, 1\1351
that an examination will commend its merits to all intelii-

t seamen. )
ge;'hn gaft is provided with a shaft Iying longitudinally
above and parallel to the gaff; rolling in soit-
able bearings, when actuated by a rolling line
which runs over a grooved pulley at the end
nearcst the mainamast. The sail, instead of
being parallel in the usual manner, i§ wound
upon this shaft by men stationed at the roll-

line on decks |

The sail is hoisted by the gaff:topsail hal-
yard, but the attachment of this halyard to
the sail constitutes onc of the leading fea-
tures of the improvement.

To the apex of tho topsail is attached a
metallic head, as shown in the engraving.
This head is formed so that the portion next
the mast is cylindrical. The portion extend-
ing from this eylinder is wing-shaped, and
performs an important function, which will be
described hereafter.

The cylindrical portion is hollow, and is
provided with a spring latch, which holds a
catch formed in a eylindrical piece of metal
attached to the end of the gaff-topeail halyard.
On the side of the topmast is fixed a guide
groove made of iron. This may be described
as a pipe with a slot in the aft side of its en-
tire length ; and of such & width as to admit
the wing of the head affixed to the apex of
the sail sbove described, while the cylindrical
portion of the head runs in the interior,

The inner edge of the sail is bound with
Jeather which protects it from wear against
the edges of the slot in the guide groove.

When the gafi-topsail halyard is hauled in,
the sail is unwound from the shafi; and, as
the halyard passes through, the sail-head en-
ters the bottom of the guide-groove, which is
made slightly recurved and trumpet-mouthed
to facilitate its entrance, The gaff is sus-
tained by & wire rope attached to its point and
running back to the peak-halyard blocks.
When in tacking it is desired to shift the sail
from one side to the other, a messenger pro-
vided with a counterpart to the cylindrical
portion of the sail-head is attached to the
gafl'topsail halyard, by a man who ascends to
the jaws of the gaff for that purpose. This
messenger runs in a block at the pcak of the
mainmast, and carries the end of the halyard
over from one gide to the other, when it can
instantly be again attached to the sail, which
can then be holsted as before. :

It is claimed that in this form of rigging SAPIEE

the following important advantages are se- ':;4-:’-._-4"-";‘ :

cured:

The sail can be set and furled withoat the
necessity of a man leaving the deck. It may be reefed or set
over reefed canvas,

It may be set flatter and stand longer by the wind than in
the old method ; the gafl being secarely held to the topmast,
and the foot to the shaft along the gaff,

It may be set quicker and taken in quicker, two minutes
being the maximum time required to take itin, in any weather,
The sail may also be taken in without any danger of loging
it.

The sall may be rolled enugly while tacking or jibing
the ship, and set quicker when about. It may be handled
with greater ease by less help,

; v
It will wear much longer, being free from chafe and shake, |

Instead of be.lflﬂ tied up inas wad “]“U;{.“idlj AP b it
head exposed to weather, when the lower canvas comoes
down, it, 100, comes down, and s covered with the same #iil
coals,

It leaves the spars aloft free, and gives a more graceful and
light appearance to the rigging.

It lessens the danger sttending the smothering of a sail
and stowing it in the old way,
loss of life.

which sometimes results in

The halyards being 8o arranged that the throat and peak
£
are howstad on s runner, the lower canvas is ensier made than
5 :
in the o 1d wa

2 e grafltopsall when taken aback passes down with the

wind under the MAYS, and is rolled down as readily as whoen

on its own "\”k \\'h‘-“ atrieck Vr.l'.‘l n '“l'“‘ll' ],.tt”'l, (7o the
halyards runs the sall down to leeward of the lower canvan
W}h--.‘ 1! ]‘.:\ ‘_-r';!n“:!‘ :;['.l fr,"“ v,'}‘. nes |, CAnl ‘“ “'vlll'l\
"’”"l 'J;I, :
This A .
his m ol of rgging dos aw 1y with sheets, tack. and
e _',!. e bovpe ‘-' ) )
ciew n Lhiey T THn "““" i "'.'."“V (" r”',..
. SNt sl : : . :
In setting sall runaing off the wind, the luff belug held
",' 1 ‘.: e Lopmam bis 3 : ' 11 /
& ' '} ; IAR%, She mall holsts without fMurling uoder the
Wpmast FIgEing Oor cross recs
l' IvHR .i B use O ¢ . .
4 p _ \ho sail many times when in the old
method it would have to e In And smtowed
in short, It Is claimex : ) " : :
o med that this invention Is time saving

[Marcu 26, 1870,
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labor saving, and material saving ; and, as it obviates tho
danger to which men are sometimes exposed when aloft, that
it is lifo'saving also,

As it gives greater facility in handling the vessel, it is
claimed that, in cases of emergency, it givoes greater safoty to
vessels,

Theso claime are as important as they are numerous, and
as the invention 18 that of a practical seaman, long sccus-
tomed to tho old method and understanding fally its defects,
it has been constructed with aview to remove all those defects,
and to supply a perfect and practical gaff-topsail rigging.

Patented, through the Scientific American Patent Agency,
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FORD'S GAFF-TOPSAIL BIG—(;ING.

June 20, 1869, by Capt. Geo. A. Ford, Oswego, N. Y. For fur-
ther information address him as above.
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WILLIAMS' IMPROVEMENT IN LOCKING NUTS,

Foremost among the varipus things to which a useful appli-
cation of locking nuts is made, it is common to speak of fish
joints for railways, but this—though most important—is by

no means the only important use to which such nuts can be
advantageously put,
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A large number of devices have been wronght ont by in.
gonious inventors, degigned to lock nuts secursly, These
dovices may be clasged a8 being, firet, those which depend
upon some modification of the nut; second, those relying
upon some modifieation of the washer; third, those which
employ a modification of both nut and washer; and, fourth,
those which rely upon some appliance independent of the nut
or washer, There are algo intermediate grades of devices,
employing various combinations of the principles specified.
The dovice which woe herewith illustrate i8 a very simple
and effective method of locking nuts, depending solely for ita

affoct upon n modification of the washer, and the bolt-hole,
The engraving shows the nature of the im-
provement. The hole, as shown at A, is re-
cessed on opposite sides. This can be done
in punching, or if the hole be drilled it may
be done withthe file. In punching the washer,
two projections are made in opposite gides of
the hole and turned down as ehown at B, =0
that when placed over the threaded end of the
bolt, these projections fit into the recesses of
the hole above described. The nut is then
gcrewed on, and when turned down tight, it
is locked by simply turning up the edge of
the washer, as shown at C. ‘
'

The recesses in the bolt hole are only em-

ployed when it is desired to lock the nuts on
n metal surface. On a wood surface the pro-
jections are driven down into the wood, which,
when the edge of the washer is turned up as
above described, effectually locks the nut.
% We regard this as a valuable improvement,
and one likely to come into extended use.
The washers can be made at the same cost as
the old style of washers, and it would seem
that they could hardly fail of coming into
general request.

For further particulars address W. H. Wil.
liams, Canton, Ohio.

A New Inscet Polson,

M. Cloez, who is engaged at the garden of
the Paris Museum, has icvented, according to
Scientific Opinion, what he considers a com-
plete annihilator for plant lice and other small
insects. This discovery is given in the Revue
Horticole, with the indorsement of its distin-
guished editor, E. M. Carritre. To reduce
M. Cloez's preparation to our measures, it will
be sufficiently accurate to say, take 3% oz. of
quaseia chips, and § drachms of stavesacre
seods, powdered. Theae are to be pur in 7
pints of water, and boiled until reduced to 5
pints. When the liquid is cooled, strain it,
and use with a watering-pot or eyringe, as
may be most convenient.

We are assured that this preparation has
been most efficacious in France, and it will be
worth while for our gardeners to experiment
with it. Quassia has long been used asan
insect destroyer. The stavesacre seeds are
the seeds of a species of lark-spur, or Del.
phinium, and used to be kept in the old drag
stores. Years ago they were much used for
an insect that found its home in the human
head, but as that has fortunately gone out of
fashion, it may be that the seeds are less ob-
tainable than formerly. The stavesacre seeds contain Del-
phine, which is one of the most active poisons known and we
have no doubt that a very small share of it would prove fatal

tn insects,

— -
The Oldest FPlano in America.

The oldest piano in this country, o it is supposed, has re-
cently been presented to the New Haven Historieal Society,
by Mr. C. M. Loomis, the publisher of Loomiy' Musical Jour-
nal, Now Haven, Conn. This instrument was made by an
ltalinn firm in the ecity of London, in the year 1786, The
mechanical action is similar to pianos of the present day.
The wiree are small and placed together. Thereisa peculiar
swootness of tone to many of the chords, which would indi-
ente that the instrument was & good one in its day. It seems
that an English lady named Mrs. Sarah Palmer imported the
piano to this country about 1796. Soon after it came into the
possession of s family by the name of Bakewell, where it re-
mnined for & period of about sixty years, Finally Mr. Loomis
obtained some knowledge of the facts narmted above, nd
tracked out the instrument, whioh he purchased for a high
price, simply a8 a curiosity. .

—_— e —— _

Wik RUBBER SIIELDS K0T TIE CAUSE OF ma.ov:
—An item having appearsd in our papoer rding he
of rubboer shialds for,p:‘ntdng bottles, and stating that wo
were in rocelpt of a letter from s cOrn ‘v m_‘ W
that they were s cause of sore mouth In children, M“M
much siatomants hnd found their way lnto the Foglish m :
nule, 1t s porhaps only just that W“w be heard %
We are now in receipt of a letter Mmmm’f‘bw '
Compnuny, stating that there is no WMM Ry Mm :

mont, and sustaining thelr denial by a certiticate © o)
Hayon, State Assayor of Massachusotts, 1o the cffect that he

A prominent eause of breakage In many kinds of FORAR
ery, particularly agricultural machioery of all kiods, from |
‘ the mower and reaper down to the plow, and in S QO o8
| volilelen, in the loss of nuts by which some part falls to recelve |
| s nccustomod support,

baus examined the white rubber whields made Wmnﬂm‘ g &
Rubber Company, and i .Md M they ON _ L

harmloss, Mr, Hayos adda that the shiclds do not |
load in any form, and it 1s impossible to oxtract any
mubstancos from them by salivi.
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OUR NEW PAPER CURRENCY.

In July, 1866, letters patent were issued, through the
Scientific American Patent Agency, to Jas. M.|Willcox, bank
note-paper manufacturer near Philadelphia, for an improve-
ment in paper, to prevent counterfeiting. As this peculiar
paper has been adopted by the Treasury Department for
United States sacurities, and reaches the hand of everybody
in the shape of greenbacks, a few words in explanation will
be ussful to all handlers of money. i

Protection in paper, as in engraving, consists in peculiarity

and in difficulty of imitation; nothing else. Many years
‘ago bank-note paper was made peculiar by the mixing of red,
‘blue, and other colored silk shreds in the pulp before con-
verting it into sheets of paper. This peculiarity was consid-
ered a test of genunineness, and was so to a certain extent.
Paper made in that way, however, came into the open market,
and could be bought by counterfeiters as well as by bank
officers and engravers. Mr. Willeox has added & new feature
in the introduction of colored shreds, which makes a paper
so peculiar that it cannot be made by hand process, or by cyl-
inder machine, but only by the better class or Fourdrinier
machine. Even here special machinery is required to locate
the colored shreds in certain parts of the notes and not in
others.

As this machinery exists only in his own mill, and the
process is protected by patent, the papor is kept out of the
market, and the Government and the public have the advan-
tage of ita exclusiveness. The mill is guarded night and
day by an armed foree in the pay of the Government, to pre-
vent robbery, and there is every reason to beliove that this
paper will be kept out of unlawful hands.

It will be observed that a line of blue shreds cross the Zft-
hand end of all legal tender notes (new issue) of the denom-
inations ol one, two, five, and ten dollars; and a similar line
crosses the rig/it-hand end of all notes above ten dollars. As
these lines aro in-grain, and cannot be altered, the alteration
of a low note to & high one would be at oncs detected by the
position of the localized shreds. As these shreds are inter-
woven with the fibers of the paper, care should be used to
make sare that they are neither entirely undeor the surface nor
entirely on the surface, but both.

In the U. 8. currency a double process is carried ount, In
the first place a red fiber is mixed indiscriminately throngh
the pulp, and consequently through the sheet, This is done
m the grinding engine.

A second process (with special machinery) is carried out in
the Fourdrinier puper machine by the localizing of a Wue fiber
as the pulp is changed into paper. All is interwoven to-
gether, and when the sheets are cut into notes the blue fibers
find their position as deseribed,

The new fifty cent note which the Department is preparing
to issue, will be upon paper of this description ; the localized
blue fibers occupying one end only of the notes, while all the
remainder will have the indiscriminate red. The double pro
cess of manufdeture will be shown and the exclusive feature
will be prominent,

The thanks of the community are due to the Secrotary of
the Treasury for his earnest and well-directed efforts to pro-
tect them from counterfeits ; and their attention s called to
s proper understanding of this new feature in protection,

As it has been placed under the guardianship of the De-
puartment, it is believed to be effectual, and we are glad to
have had sn sgeney in bringing it into use,

 —~
IsINGLASS GLug.—Dissolve isinglass in water and strain
through conrse linen, and then add a little spirits of wine,
Evaporate it to such a consistency that when cold it will be
dry and hard. This will hold stronger than common gluo,
and is much proeferred,

Soenfific American.
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SUPPLEMENTARY REPORT OF THE MASSACHUSETTS
RAILROAD COMMISSIONERS ON STEEL RAILS,

A report supplementary to the annual report of the Massa.
chusetts Rallrond Commissioners, npon the subject of steel
rails, has boen presented to the legislaturs of that State. The
information embodied in the report was obtained in answer to
questions, printed in eircular form, and sent to the officers of
the several railroads throughout the country, The circular
embracod twenty-ono queries relative to the timoe steel ralls
were first employed on the respective roads, the extent to
which they have been used, their woight per yard, the con-
ditions under which they have been used, their relative cost
08 compared to iron, and the general results of experience in
their uee, -

Replies to theso inquiries were recoived from 57 roads,
twenty of which have made no trial of steel rails ; others have
tried only a fow by way of experiment, and find them, so far,
greatly superior in durability to iron rails in similar situa-
tions. Twenty-six roands have Iaid steel rails in amounts
varying from 100 tuns to 15,000 tuns and their reports are
generally vory much in favor of steel rails, particularly, for
heavy service,

The names of the roads and the amounts of steel rails they
have laid are respectively as follows :

Eastern Railroad, Mass,, 410 tuns, about four miles. Weight

207 | of rail 56 and 60 1bs, to the yard. Boston and Maine Rail-

road, Mass,, 100 tans; 60 1bs. to the yard. Boston and Albany,
Mass,, 1200 tuns, 57 to 62 1bs. to the yard. Boston and Provi-
dence, Mass., 1400 tuns, 52 to 624 lbs. Old Colony and New-
port, Mass,, 135 tuns, 56 and 60 1bs. to the yard. Vermont
Central, 100 tuns, 60 1bs. Connecticut River Railroad, 405
tuns, 56 to 60 1bs. New York and New Haven, 5,500 tuns, 62
1bs. to the yard. Erie Railway,8509 tuns, 56 to 623 1bs.
Camden and Amboy, N. J., 1,500 tuns, 56 1bs. North Penn-
sylvania, 400 ruuns, weight of the rails per yard not given.
Philadelphia,Germantown and Norristown,Pa.,350 tuns,60 1bs.
to the yard. Northern Central, of Pa., 300 tuns, 60 Ibs. TIe-
high and Susquehanna, Pa., 5,100 tuns, 60 1bs. to the yard.
Philadelphia and Reading, Pa., 800 tuns, 60 to 64 1bs, Phila-
delphia, Wilmington, and Baltimore, 3,110 tuns, a small por-
tion 51, but the rest 56 to 58 lbs. Pennsylvania Railroad.
14,794 tuns,56 to 67 1bs.to the yard. Pittsburgh,Fort Wayne,
and Chicago, Ohio, 400 tuns, 60 lbs. Toledo, Wabash, and
Western, Ohio, five miles, 60 lbs. to the yard. Cincinnati,
Hamilton, and Dayton, Ohio, 400 tuns, 60 1bs. Michigan Cen-
tral, 298 tuns, 61 1bs. Michigan Southern, two miles, 57 to
62 1bs.to the yard. Chicago.and Northwestern, T1l.. 1000
tuns, 60 1bs. Chicago, Burlington, and Quincy, I11., 300 tuns,

and 57 1bs, per yard. Chicago and Alton, 800 tuns, 54 and
60 1bs.

The aggregate of these amounts, added to amounts not
communicated by other roads, but ascertained from the report
of the State Engineer of New York, and other sources, form
the basis of the estimate, that at least 100,000 tuns of steel
rails were laid in this country on the first of January, 1870.
The conclusions derived from the experience of various rail-
way companies, and given in full in the report may be sum.-
med up as follows : -

Extremes of temperature do not injuriously affect steel rails.
In one case (the Grand Trunk Railway), they have been sub-
Jected to a temperature of 80° Fah., without injury. The du-
rability-of steel rails far exceeds thilt of the best iron raila.
Two roads, the Erie Railway and the Providence road, re-
port steel rails as having outworn thirteen sets of iron ones:
the Chicago and Northwestern, fifteen sets; and the Philadel-
phia, Wilmington, and Baltimore, seventeen sets.

It is also found that heavy grades and sharp curves do not
materially affect the wear of the rails. Also, that if the rails
be carefully inspected before laying, all flaws and imperfec-
tions can usaally then be discovered, and that risk to life and
property from the breaking of rails may be almost wholly
obviated by proper tests, and a small additional expenditure.
It seems to be agreed that square notches punched in the
base’of the rail almost always originate scams or fractures.
Some advoeate punching the stem of the rail, but the majori-
ty favor drilling instead of punching.

The report states that the manufacture of steel-headed rails
has made such advances that they are now very serviceable
and satisfactory in use, and that their employmont is extend.
ing, and likely to continue to extend,

It is shown that interest on the investment is a controlling
element in the question of the relative economy of iron and
steel rails, and the Commissioners geem to incline to Sand-
borg’s estimate,made on the basis of interest at five per cent,
which is, that “ where ordinary fron rails are worn out in
five years or less, solid stecl rails are most cconomical ; where
they Inst over ten and up to fifteen years, steol-headed rails
would be the cheapest ; but if the iron rails will last from
fifteen to twenty years, or more, it is cheapest to use them."

"The report concludes by stating, that a form of compound
rail of two sides | | of iron, with a T of steel resting upon
them,and all three parts bolted together, has beon recommended
by several parties, and, in the opinion of the Commission, is
likely to prove vory satisfactory,

—_—
PROPORTION OF HEAT UTILIZED IN STEAM ENGINES,

-—

—

How the proportion of hoat utilized In stoam engines from
tho combustion of coal or other fuel Is determined, has been
n subject of inquiry from some of our correspondonts, We
shall in the present article endeavor to make this subject as
clenr as may bo, premising, however, that to those not famil.
inr with the elomentary Inws of heat the subject presents
some diffioulties. It will therefore first be necessary to refer

to somo ¢lementary principles,

60 1bs. Chicago, Rock Island, and Pacific, I11., 1,600 tuns, 56 ?

T —————
- — -

[t lias been found that the rise and fall of the thermometer
is not an index of the heat contained in different bodies, and
that this instrument can only indieate what is called “ tem-
poerature,” a term very distinet from heat, Tempernture s a
generle name for certain manifestations of heat, which bear
no constant relation in different bodies to the absgolute amount
of heat present. A better term than temperature is sensible
heat, 1t is this heat which is Indicated by the thermometer.
The heat which exists in substances, and which does not aet
to expand other colder bodies when near to those sabstances,
and which does not produce the sense of warmth in the
animal economy, I8 calied Intent heat,

In other words, all substances have definite capacities for
heat, and may possess a certain amount without that hest
being directly perceivable, and it is by making this Jatent
heat appear as gensible heat by transferring it to other bodies
with less capacity for heat, or by reducing the capacity of
bodies for heat that its existence is determined.

This may be done by chemical action. Put quicklime and
water together, and, although both bodies may possess & very
low temperature, their latent heat, being converted into sensi-
ble heat by the reaction which takes place, will develop a high
temperature in the mass.

Wlen air or any other substance is compressed by mechan-
lcal action, 8o that its bulk i diminished, its capacity for
heat is diminished, and more or less of its latent heat is con-
verted into sensible heat. When a gaseous body like steam
is mixed with a cold body like water, the steam is condensged
to water aguin, and all its latent heat is imparted to water as
sensible heat. Latent heat may therefore be rendered sensi-
ble either by mechanical or by chemical action, and it is not
necessary to specify further the numerous ways in which
this may be performed.

It must be borne in mind here that the terms lutent and
sensible, applied to heat, do not indicate any difference in
essential quality, and it may be added, incidentally, that mod-
ern science tends strongly to substantiate the theory that
heat is, to use the words of Helmholz, “simply a shivering
motion of the aultimate particles of bodies.”

We have geen that the thermometer does not indicate the
total heat contained in bodies. Thus a pound of stzam at
atmospheric pressure and a pound of boiling water affects
the thermometer equally, the mercury rising to 212° Fabh.;
but 5:3144 pounds of water at 32° Fah. may be mixed with
this steam, making 6:8144 pounds of water at 212° Here the
thermometer has stood at 212° during the entire experiment.
It is evident, therefore, that the heat which has raised the
temperature of the 53144 pounds of water from 32° to 212°
was not at any time indicated by the thermometer.

A degree of the thermometer is not therefore a unit ot
heat.

It has been agreed to consider the amount of hear that will
raise a pound of water one degree Fahrenheit, as the unit
of heat. Experiment has shown this to be nearly a constant,
at least sufficiently so for practical purposes. The heat de-
veloped by combustion may then be estimated by multiply-
ing the weight in pounds of a mass of water into the num-
ber of degrees the temperature of the mass has been raised
by the heat developed.

The experiments of Fabre and Silbermann were perhaps
the most accurate ever performed te ascertain the total heat
developed by the combustion of various substances.

The apparatus employed was a vessel of brass, gilt, and
immersed in a vessel of silvered copper, containing about
three and one half pints of wuter. This copper vessel was
surrounded by a case filled with swan’s down, to prevent loss
by radiation, and this case was in turn surrounded by water
in an outer chamber, so that even the small amount of heat
that traversed the layer of swan’s down should be intercepted.
By these means it was found that the amount of heat ab-
sorbed by the atmosphere was reduced to a very small and
measurable quantity.

The combustibles experimented upon were placed in the
interior brass chamber, and were burned in pure oxygen pre-
viously dried and conveyed to the chamber through a tube,
and the gases of combustion were made to traverse a spiral
tube in the water until their temperatures were lowered to
that of the water. Small pieces of lighted charcoal were
used to ignite solid bodies, and liquids were burned in lamps
with wicks of asbestos. Gases were introduced throagh jots
proviously lighted,

In this way the heat generated by the combustion of a
large number of bodis was determined and tabulated.

The experiments of Joule have shown that the actusl
amount of heat developed by friction is dependent simply
upon the force exponded in producing the friction, and con-
versely it hus been detormined that the heat actually ex-
pended in performing a given amount of work is exactly
proportional to the amount of work performed.

Joule has shown that raising the temperature of one
pound of water one degres is oqual to the mechanieal power
generatod by the fall of a body weighing 772 pounds throngh
one foot of space. This amount of work is called the me
chanioad equivalent of heat,

It will be evident now, that, knowing the amount of heat
produced by a given welght of any kind of fuel, and the
work performed by a steam engine under the boller of which
the combustion has been performed, that by comparing the
actunl work performed as messured by the dynsmomoter,
with the total work the heat generated is capabloe of perform:
ing, o determined by the mechanical equivalent of heat, the
percentage of heat converted Into work by the engine may
bo also determined. On the average it is prokable that this
does not exceed ten per cent.

Playfair and Do ln Béchg found 18,878 units of heat to be
the mean per pound of seventeen differcnt kinds of
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Wd. in 3! articlo ulmdym much extendad to admit
{he disenasion of the varions mothods adopted by Joulo to
to demonsirate the meohanical cquivalent of heat, At somo
future time wo will make tbese experiments the subject of
another article,

EVERY PANE OF OLASS I8 A HOLE TO HEAT.

The sentence which forms the caption of this article wo
remetuber from a populsr lecturo on heating and warming
bulldings, delivered by o man who has done much towards
educating the American public on matiers of domestie coon-

and h o

oms”omc of’ :::n correspondents are asking for information
upon the eubjoct of how the solar mys got throngh panes
of glass without heating them, Evon in the coldest weather
when tho gluss is below zoro in temperature, tho heat of the
sun passes in, and—wo may also add—the radiant heat of a
room out mote or leas, without waterially altering the
temperature of the glass,

The ultimate cause of this phenomenon, which, we may
say, is not confined to giass alone, is not yot understood,
nltbongh it Is doubtless dependent upon the molecular strue-
ture of the glass, The properties of bodies by which they
permit heat ‘rays to pass through thoir structure freely is
callod disthermancy. This property glass possesses in o far
Jess dogree than many other substances.

The most remarkable disthermanous solid is rock salt. It
permits heat from’all sources to pass as readily through it
as light passes tl_rongh glass, and hence it has been called
the “glass of heat.,” Asa rule tho most diathermanous
bodies are transparent substances of little density, such as
sir and the gases, On the contrary, transparent substances
of great density interfoere with the passage of heat. Among
these may bo classed glass, rock-crystal, alum, water, heavy
oils, etc.

Those bodies which intercept the passage of heat are called
athermanous, but the terms diathermanous and athermanous
are not very definite in their application, except when applied
to bodies which transmit or intercept heat in a marked
degree.

One of the most powerful athermanous bodies is alum,
This substance is ss remarkale in athermanous quality as
rock salt is in its opposite character in this respect. Alum,
although it be made into a very thin plate, transmits very
little heat from any source, although it does not intercept
light to any great extent. A piece of smoked quartz permits
hieat to pass quite freely, although scarcely any light can
penetrate it. On the contrary, sulphate of copper, though it
permits the passage of blue rays of light freely, almost to-
tally intercepts the passage of heat.

These facts are well established by experiment, and a great
many others of a similar character might be mentioned.

The formation of any good theory as to the causes of di-
athermaney and athermancy is rendered more difficult by the
very peculiar modifications in the power of heat transmission
consequent upon the source from which the heat is derived.

Thus while glass allows solar heat to pass without diffi-
culty, and while, as above stated, it does not become heated
in the rays of the sun, it will in a great measuro intercept
heat derived from terrestrial sources, and become itself heated.
So we see that although “a pane of glass is a hole to heat,”
it is a hole through which heat enters more freely into than
it flows out of an apartment.

It is, moreover, found that heat from warious terrestrial
sources passes through diathermanous bodies with different
degrees of facility. Thus, plate glass will transmit no heat
from copper at 212° Fah.; but from copper at 750" Fah. it
transmits 0 per cent ; of heat from ignited platinum it trans-
mits 24 per cent ; and from the naked flame of an argand oil
lamp 39 per cent.

It is also found that the diathermancy of solids increnses
with the degree of polish of their surfaces. But what is
most singular of all is that heat which has been transmitted
through a diathermanous body is thereby rendered more
transmissible through succceding diathermanous bodies.
Thus o larger per cent of the heat which has passed from a
Inmp flame through s glass chimney, will pass through
another diathermanous body than would be transmitted from
the naked flame,

These are only a fow of the facts connected with this in-
teresting subject.  As we have sald there is yet too little
known of the molecalar constitution of bodies to give ground

for anything more than speculation as to the cause of the
various degrees of facility with which substances transmit
heat.

—~ > o
ENGINEERING PROJECTS,

RBapid and comfortable transit through New York scoms to

be & problem upon which many distinguished engineers are
working, In addition to the Poeumatic Tunnol of which we
have lately said s0 much, we now have it announced that the
New York City Central Unde rground Railway is to be pro.
conded w:th 't once, It issald that a contract for the oon.
Hrur'.iun nd equipment of the road from tho Buttery to the
Harlem River has boen completed.,

George B, MeClella n, William J. Me \l;nnc Egbert L. Vie lo,
Julius W. Adams, Sylvester Swest, 1. F. Quinby, and John “
Jarvis having been requested as n Bosrd of Enginecrs *to
consider the question of a subway under Broadway, in the

Citvof N
.

Now York, with the view of re leving that stroet
rom its present inte rruptions, and of affording & more con.

Scientific gmrim.
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vnnfent and lpmdy tumlt for passongors and for morchandise,
without Injury to the property upon the lino of the street, or
divorsion of the established classes of businoss thercon,”
have submittod s roport in which they say that a Sub. Areado
Railway will accomplish the objects desirod. They think
thero aro no diflicalties attending the construction of the
work which can not bo overcomo with engineoring skill, and
at a comparatively moderate cost; and that it meets & ne-
consity In tho most complote and unobjectionable manner.
The extimatod cost is from 1,000,000 to §2,000,000 per mile.
Marshall Q. Roborts, Willinm G. Ogdoen, Origon Vander-
burgh, John 1. Blair, Dudley Flold, and John D. Sherwood,
together with such pervons as may become sssociated with
them, have been oreatod a body politic in deod and in law, by
tho name of the Now York Port Submerged Raifrond Cord-
pany. They are empowered to survey, locato, and  conntruct
a submarine tunnel tube, or eoverod way, in or beneath the
beda of the Bay of New York and of the Hudson River, from
some point In New Jorsoy opposite the City of New York to
some polnt In the City of New York, with one or moro tracks
herein to transport by rajl or otherwise, frelght und passen-
gore, with the privilege of charging and collecting toll.
They are not, howover, to interrupt the freo navigation of tho
waters. I'ho penaltios for obstructing or injuring such mar-
ine tunnel are a fino not exceeding $5,000 or impriror mont
not less than sixty days, nor more than ono year, or both, be-
sides paying the amount of the damage.

—) - -

SCIENTIFIC INTELLIGENCE,

THE NASCENT STATE.

For a long time chemists have been in the habit of employ
ing the word “ nascent”" toindicate the birth of a body in cor.
tain decompositions. The precise meaning they ascribe to it
has never been very clearly understood, but the word has
been retained as a convenient one for hiding our ignorapee.
Professor Henry St. Claire Deville objects to its use ; he thinks
we ought to be able to give a precise and exact definition to
every expression employed in science, and this is not possible
with the word nascent. He states his reasons in an elaborate
paper, an abstract of which we shall give to our readers
hereafter.

MANUFACTURE OF FERRO-CYANIDE OF POTASSIUM.

Dr. Emil Meyer recently read a paper on this subject before
the Chemical Society of Berlin, from which we make a fow
extracts :

By the heating and ‘melting of animal matter with potash,
only cyanide of potassium is produced; the ferrocyanide is
first formed by the action of the carbonate of iron or hydrat-
ed oxide of iron in the solution. This transformation is
better accomplished in very dilute liquors, The author rec-
ommends the use of carbonate of iron prepared from the
chloride by lime and waras against the presence of sulphuric
acid, Pure carbonate of potash should also be selected. It
i8 better to conduct the fusion at a high temperature with as
much exclugion of the oxygen of the air as possible, and to
introduce the animal refuse, previously dried, into the fused
potash,

This important branch of industry i8 very little pursued
in the United States, although the yellow ferro-cyanide of
potassium has extensive applications.

REFINING CAMPHOR,

Crude camphor is adulterated with common salt, sulphnr.
vegetable matter, tar, and water. Its purification can be
best accomplished by sublimation in glass flasks of a capacity
of 8 to 10 pounds, at a temperature of 400° Fah. These
flasks are made of thin glass with flat bottoms and short
necks. They are put into a sand bath, where a uniform and
rapid heat can be applied. The crude camphor is broken up,
mixed with 3 to 5 per cent freshly-slaked lime and 1 to 2 per
cent iron filings, well sifted and jotroduced through o fannel
into the neck of the flasks. The flasks are then put into the
sand bath, covered with sand to the neck, and heated gently
for half an hour to expel the water, As the temperature in-
creases, the camphor softens, and finally melts. After the
whole mass has become fluid the sand is removed from the
upper part of the flask and a paper stopper put in to partial-
ly close it. The heat is then carefully preserved at s point
sufficient to sublime the camphor but not to re-melt it. In
this way n very puro article can be obtained,

LIMIT OF THE HUMAN VOICE.

A learned professor, who appears to have had nothing
better to do, has been making calculations of the distance to
which the human volco wonld reach if it wore as powerful
inproportion to the gize of the animal, ns is the case with the
grasshopper.  The grasshopper makes himself heard 4 th of
a mile. An ordinary man weighs as much ag 26,000 of these
insects, and if his volee were proportionntely powerful could
be heard for the distance of o thousand miles. Such an are

and facilitate the abolition of the franking privilege, ns the
honorablo member from Smithtown conld address his con-
stituents directly from his scat in Congress ; it might have
its disadvantagoes, as, for example, if one were to aceldentally
sneeze, the roof of the house might be landed in the neigh-
bor's lot, and the walls of tho house be generally dislocated.
Upon the whole, ns * gilence is goldon,” and the telegrmph
anywers overy purpose, wo aroe satisfied with the presont

limit of the volcs, and proposo to leave the grasshopper in
possession of the field.

NEW TESTS VOR PHOSPIIORUS AND SULPITUR,

A German chemist, M. Schoon, suggests the following now
tests: To detect phosphorus in organie or Inorganio matter, mix |
! the solid substanco with half its welght of finely-divided mag-

rangement would enable us to dispenso with the telegraph | P

nealum, and heat In a glass tabo closed at one ond. The mlﬂnﬂ
bocomens phosphoreseent, the sidesof the tube will be covered
with red phosphoras and another portion of phosphorns will
combine with the magnesiam to form the phosphide of that
metal.  Aftor cooling s fow drops of water will evolve phos
phureted bydrogen, As the magnesiom will not combine
with sulphur the search for this eloment ean be made In the
same mixture by sodium or potassium. All compounds of
sulphur, whether organic or inorganie, are decomposed by
potassium and sodium to form alkaline sulphides. Place the
gubstance to bo testod in the bottom of & small glass tube,
put In a few plecos of sodium, and add another layer of the
substanco, and heat gently, After cooling, project the con-
tonts of the tube into acidulated water, when a disengagement
of sulphureted hydrogon will at once botray the presence of
sulphiur, or the nitro.prusside of sodinm will afford a purple
culoration if any sulphur be present, These two tests are
probably the most delicate of any hitherto suggested for the
detection of phosphorus and salphur,

REPARATION OF COBALT,

Keep up the neutrality of the solution eonhln!ng the
chloride or sulphate of cobalt by suspending in it the car-
bonate of manganese, then pass sulphureted hydrogen gas
through the boiling liguor, when all of the cobalt will be
precipitated.

COMPOSITION OF THE TAM-TAM AND CYMBAL.

M. Riche, in his researches on nnoyl finds that the tam-
tam and cymbal are made of bronze that ean be worked epld
the same as iron or alaminum bronze, The best tone is pro-
duced by an alloy composed of 78 parts of copper and 22
ports of tin,

EXPLOSIVE COPPER COMPOUND.

Some years ngo, when copper pipes were used for the con-
duction of illuminsting gas through dwgllings, small crystals
were found to collect in the pipes, which proved to be highly
explosive, and were shown on analysis to be composed of
acetylene and copper. Recently a French chemist hns dis-
covered that the same explosive mixture can be produced by
passing illuminating gas for some time through a solation
of the nitrate of copper. The observation is a recent one,aml :
muoy lead to the invention of a process for themnnnlutm:e of
o new explosive compound. :

— < o _
Death of Willliam W, Cormell. .
This well known and highly esteemed citizen of New York
died at his residence, on Washington mgl:h, on the Mﬂ&
inst., of typhoid fever. Mr. Cornell began life depending
entirely upon his own energies. mmamnhupg@v
ticeship of seven years at the business in which he subse-
quently becamo distinguished, In 1847, in par hip with
his brother, J. B. Cornell, homblhhadhh iron oundery,
employing at first, by reason of the small clpihl ossessed,
but one man. The original manufactory was located on
Centor street.  Here the business of the deceased gradually
Mcmmduﬁlnthoendofmmitmmhdhm N
large proportions that it was necessary to ‘move to another
locality. Dnﬂngthiaywtheﬁmwwm =PRI L™
foundery on Twenty-sixth gtreet. between Tuxth And Eleventh i

owned by the brothers. conspicuously
nuodntedwuhtheprogmofthouuofhwum building
material, many of the best known edifices in the country hav-
ing been constructed by him. Among them m;cﬁ«‘.n’p}nw' =l
the United States Custom House at Savannah, Ga., the Sun il
Atlantic Mutual Insurance Company, A. T. M’Q,m ' "
Clafllin & Co’s, Bank of New York, Bank of Com TUnion

Bank, Ball & Black’s, and the New York Herald building A
Thowmbntﬂowofthommyﬂne which X417
long remain monuments to the skill otthgm oﬁ@&’& e
W. W. Cornell. Indeed, owning as the M’ﬂlﬂ' e Sy 4
most extensive and eompletely equ orks in the | e !
tod States for the comstraction of fireproof building i SNt
notmrpﬂningthsthe.wm;hismthu,mh'"...,....‘ ( on hesl
position among our iron founders. RS i o IR =) .
In Lis private life Mr. Oomollmmmhd for many B *|'. 'g
sterling and amiable traits of character, and was Fg

in his gifts, espocially to the Methodist h

was a member,
*- | &

Re-Sharpening lll-. s
A very interesting and ooonom!csl pxoeul_hllf

nection with tho poniﬁvo polo Of ttor
posed of forty parts of sulphuric. ldd.z, ig!
acid, and a thousand parts of water,
formed | of & copper spiral lmdb}- :
touching them ; the coil umlnm im ‘

toward . the surhco This -

minutes in the bath they m hkm
when tho whole of the holloy
attucked in o vory sensible m __ ot ; b
be suflicient, they are nphm
Two operations aro som |
The files thus acted um
onow, and are said to h
Werdermann employs ¢
his battories,

A‘unlngloblm
Lino Railroad, n -'/‘
oolldmkm
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Scientific  Dmevica,

The Largest Newspapor NMall

Which goes to any one firm Jo this conntry, In recelved by G. P, Rowell &
Co., tho Neow York Advorthalng Agents. Tholr place of business 1s at No,
40 Park Row,
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of nearly twonty-fiva years, MUNN & CO. haye oceuplod
Jonding Solleitors of American and European Patents, and
dod experionce of nearly a quarter of a century,they have
t loss than Aty thousand clieged new Inventions, and have
rd of thirty thousand applisations for patents, and, in ad.

do, nt the Patent Ofles, over twenty thousand
1n%0 the novolty of inventions, with a carefal ro’

ten-fold groater than that of any other Agonoy in exiatence,
onaladvantage of having tha s sslstance of the beak profess-

OV APy
ooy

with the add

A um.’mm,mqmm. and s Branch Ofice at Washington, which

and supervises, When necossary, cascs as thoy pass through ofliclal

& CONSULTATIONS AND OPINIONS FREL
1 Thoso who haye mada Inventions and desiro a consultation are cordlally
invited to sdyiso with MUNN & CO.who will bo happy to seo them in porson

at the office, or to adyisa thom by letter, Inall cascs, they may expoct aa

moNEST orm¥IoN, Torsach consultations, apinion, and advico, X0 CIARGE
1s made. Apon-and-inkskotehand adescription of the inyention should

- _TO APPLY FOR A PATENT,
A model muat befurnished, not over afoot 1n any dimenalon, Send model
to MUNN & €0.,57 Park Row, Now York, by expross, charges pald, aleo, a
deseription of tho fmprovement,and remit §10to cover first Government

oo, and revenuo and poetaga s1azpa.

The model should be neatly made, of any sultablo materials, strongly fas-
‘tened, without glue, and neatly palnted. Tho name of the inventor should
‘be engraved or palated upon 14, When the Invention consistsof an improve-

* mont upox gome oLher mackino, a full working modeol of the wholo machine
will not bo necessary, But tho model must bo suficlontly perfect to sliow
with clearnoss tho naturc and operation of the improvement.

PRELIMINARY EXAMINATION

1smade into the patentablility of aninvention by persona searchat tte

Patont Office, smong themodels of the patonts pertalning to the classto

which the {improvement relates, For this special search,and areport In
writlug, 8 fec of $51s charged. This search is made by a corps of examiner
of long experlence.

‘‘Inventors who employ us are not required toincurthe cost ofa prelim)
nury examination, Butitisadyvised In doubtfulcascs.

s COST OF APPLICATIONS.

When the model is recelved, and first Government foe paid, the drawingi
Mmodﬁuﬁon are carcfally prepared and forwarded to the applicant for
hissignature and oath, at which time the agency fec 1s called for. Thiy foc
{3 generaliy not over §25. The cases are exceptionally complex {fa hizher
{oe than 826 s called for,and,upon thereturn of the papers, they are filed at
‘the Patent Office to awalt Official examination. If the case shiould be rejoct-

«¢d for any canse,or objections made to a claim the reasons are inquired into

and communicated to tho applicant, with sketches and explanations of the
references; andshould it sppear that the reasons given are Insuflicient,the
claims are prosecated immediately, and the rejection set aside, and usually
Withont Extra Charge to the Applicaut.

MUNN & CO.are determined to place within the reach of those who con
fide to them thelr business, the best facilitics and tho highest professionnl
skill and oxpericnce.

Tho only cases of this character, in which MUXN & CO. expect an oxtra
fee, are those whereln appeals are taken from the decision of the Examiner

after a second rejection ; and MUNN & CO.wish to state very distinctly,that
they have but few cases which can not be settled without the necessity of
an appeal; and before an appeal s taken, in any case, the applicant is fully
ndvised ofall facts and charges,and no proccedings are had without his
sanction ; so that all inventors who employ MUNYN & CO. know in advance
what thelir applications and patents are to cost.

MUXN & CO.make no charge for prosccuting the rojected olaims of thelr
own clients before the Examinersand when thelrpatontsare granted, the
\nvention 1 noticed editorially in the SOIENTIFIO AMERICAN.

REJECTED CASKS.
’ MUNX & CO. give vory special ationtion to the examination and prose-
cution of rejected cases filed by lnventora and other sttorpeys. In such
cases & fee of §518 required for special examiaation and report, and in caso
of probable success ¥y farther prosecution,and the papers are found toler-
ably woll prepared, MUNY & Co. will take up tho case and ondeayor to get
1t throngh for & reasonable fee,to beagreed upon inadvanco of prosecution
' CAVEATS

Aré desirable 1fan inventoris not fully prepared to npply for o Patont,
Caveat affords protection, for ono year, against tho issno of s patent to an.
other for the same invention, Caveat papers shonld be carofully prepared,

The Goveroment fee on filing & Coveat 13810, and Muxx & Co.'s charges
for preparing the necessary papers are usually from $10to $12,

: REISSUES,

A patent when discovered to be defoctive, may be relssucd by thogurron.
dor of the original patent, and the filing of amended popers. Thia prococd-
ing shoald be taken with grout earo.

DESIGNS, TRADE MTARKS, AND COMPOSITIONS
Can he patented forn torm of yoars, alio, now medicings or moediesl com-
pounds, and nseful mixtores of all kinds. Whon the dnvention consistsofn
medicine or compound, or 6 now articlo of manufueture, OF & HOW SO PO-
aition, samples of tho article must be furnished, neatly put up, Alxo, sond
s full statoment of the lugrodients, proportions, mode of proparation,
uses, nnd morita,

PATENTS CAN BE EXTENDED,

All patunta lssucd prior 1o 1561, snd now in force, may ho oxtondod forn
period of soven years upon tho prescutation of proper testimony, The ox-
tended torm of a patant le frequently of mueh groater value than tho firet
torm ; butsu application for an oxtenulon, to bo succossful, must he caros
fully propared. Muxy & Co, nave hod o large experlence in obtalplng ex-
tensions, und are prepared to glve raliable adyioo,

INTERFERENCES
Botwoen pending opplications before the Commismionors nre mansgoed and
testimony taken alo, Assignments, Agreomuonts, snd Lioenses propared,
1u fact, thero 1s no branch of the Patent Dosiness which Moxy & Co. aro nok
fally prepared to nudortake and mMARAEL with fdelity and dispatok.
FORKBIGN FPATENTS,

Amerlean invontors shonld hear fuo mwind that Ave Patonts—Amori
ean, Buglish, French, Bolglan, and Prusslao-—-will geeure an Inventor exclu.
glyo monopoly to his discovery among oNs MUSDUED AND TIOBTY MILLIGNS
of the most tutelligent pooples in the world, The facilities of husinoss and
sleam communlestion are such, that patonta can bo abtained abroad by our
cltizons slinost ws caally ne ot home. MUsy & Co. have propared snd taken

s larger number of Europoan Putents than any other American Agenoy, -

They sy Agenta of grest experjence iu London, I'arls Derlin, and othor
Capltals. & - .
A Pamphlct, contalulng a synopels of the Forejgn Patend Laws, sond freg.
| Address © \ MUNN & CO,, 57 Purk Row' s Xaw YOrk. 'y

Buginess and  Lersonul,

1 he Gharge for Husertion wnder (Als head (4 One Dollar a Line, 1f the Notices
erceed Mour Lines, Ons Dollar and @ Half per tine will be charged.,

The paper that meots the eye of manufacturers throughout the
United States—Bonton Dulletin, 8400 a yoor. Advertisements 17c.a line,

Important advanco on the draft and easement of carriage. See
Jackson's Patent Osclllating Wagon, with tosts of draft, models, ete,, No.
140 High st,, Newark, Esiox Co, N.J. 8ce Sclentific Amerlonn, Sept 25, 1800,

Parallel Vige—~The most durable, lnbor-saving, and strongest,
with the firmest hold. A. P, & M. Stephons & Co. 91 Liborty st., NowYork.

The “Anti-Friction” Horse Power is the best for driving every
%ind of farm or factory machinery. Send stamp for circular to I, H, Al
len & Co,, Postofiice Box 870, New York,

Our Catalogue of Agricultural and Horticultural Implements,

mnehinos, snd tools (300 pages, 600 1lustrations) Is sent, postpsid, for 8l
This Is refanded on recelpt of first order. R.H. Allen & Co., Postofilce
Tlox 870, New York.

Photographs,—Rockwood & Co., 830 Broadway, for five dol-
1nrs, mako 8x10 photographs of machinery or views within tho city.

Machinery Wanted.—Good Calender Mills, suitable for work-
ing India-rubber. Address (stating description snd prices) Postoflice Box
§213, Boston, AMass.

A * Wood & Light " Patent Shafting Lathe, 28-in. swing, 25t.

bed, used 3 mos,, at a sacrifice. E. P, Hampson, 88 Courtiandt st., N.Y.

An experienced mastor mechanic and draftsman desires an en-
gagement, References unquestionable. Address Postoflice drawer 310
Watertown, N, Y.

Manufacturers of Oroid Watches will find a good wholesale
customer by addressing J. N. Boylan, Detroit, Mich,

Adams & Lovell, 1105 State st., Erie, Pa., manufacturers of all
kinds of wooden urticles. .

A practical machinist and draftsman wants a situation as drafts-

man. Best recommendation can be glven. Address Efigon Walther, 1522
Coates st., Philadelphia.

A reliable man as machine shop superintendent can be heard
from by addressing J. Q. Preble, 77 White st., New York.

Situation wanted.—A Pattern maker, who is a draftsman, de-
sires a situntion. Address C.F. L., box 576, Youngstown, Ohlo.

Manufacturers and dealers in articles for family use from $1 to
25 will please send circulars with price to G.B.Bull 2% Main st,Bu ffalo,N.X.

A good business for a machine shop—The right to manufac-
ture, on royalty or otherwise, a first-class article already introduced ; de-
mand unlimited. Address Wm. Johnson, Lambertville, N. J.

Wanted—Machines tomake chocolate. Send price list to Chas.
Mueller, 185 Croghan st., Detroit, Micl.

Respirator.—Royalty for the manufacture of the same for sale
by T. A. Hoffmann, Beardstown, Ill., Patentee. Send for circular.

T want to correspond with manufacturers of wood planing and

molding machines. Pleuse describe cutter head. T.N. Miiller, Engineer,
698 8d avenue, New York.

Manufacturers and Dealers in the best machines for cutting
or sawing veneering, address with circulsr, H. Burgett, Lewlstown, 111,

Mnchine wanted for digging wells. Address John W. Nale,
Millville, N. J.

15,000 feet 7-16 round sticks, made direct from the board, with
Hatch's Aggregate Molding machineg,in one hour. W.D. Hateh Antrim N.H

Dickinson’s Patent Shaped Carbon Points and adjustable

holder for dressing emery wheels, grindstones, ete, See Scientlic Ameri.
can, July 2ith, and Novy, 20, 183, G} Nassau st., New York.

All partics able to furnish second-hand or new hydraulic or

other powerful presses, are requested to send detalls of price, power in
tuns, measurement, and distance betwoeen plattens when open and when
shut. Address Powers, 5 West 4th st,, Now York city.

Peck’s patent drop press. Milo Peck & Co., New Haven, Ct.

1250 1bs. portable platform scales, $25 ; hay scales, 4-tun, $£70.
Sond for freo price llst, No. 578. Edward F. Jones, Blughamton, N ¥

American Boiler Powder.—A safe, sure, and cheap remedy for
soale. Send for elrenlar to Am, B, P, Co,, P. 0. Box 815, Pittaburgh, Pa,

Physicians of every school wanted to engage in an easy and
lucrative ofice practice. For particulars, address W. C.Coburn, M.D,,
o8 Maln at,, Buffalo, N, Y,

Those desiring excellent copies of old daguerreatypes, tintypes,
or oard pietures, can have them made to thelr satisfuction by sending to
John A, Whipple, 207 Waslilugton at,, cor, Templo Place, Boston, Mass,

Right For Salo.—Action and Reversion Water Wheel (self-

governing), Wil vent large or small volumes of water, Wil rotaln Its
power under back waler, Addrees Willlmn E, HIL, Erle, Pa.

Kidder's Pastilles.—A sure relief for Asthma, Price 40 conts
by mall, Stowell & Co,, Chorlestown, Masa,

Needles for all sowing machines nt Bartlott’s, 509 Broadway,N Y,

For toal making, buy 15-in. engino lathes with taper attach.
mant, made by the Pratt & Whitnoy Company, Hartlord, Conn,

Put. paper for buildings, inside & out, C. J, Fay, Camden, N..IL

For solid wrought-iron beams, ete,, see advertisement, Addross
Usdon Lron Mg, Pittaborgh, Pa,, for Hithograph, oto,

For first-quality new 14,17, and 20-n, serow Inthes, milling
maohiues, and oneapindlo drills, at small adyance from cout, apply to
(o, 8. Lincoln & Co,, Hartford, Conn,

Hackle, Gill Pins, ote., at Bartlett's, 560 Broadway, Now York,

Perforated Zine and Sheet Tron for separators, smut machines
grain drycrs, tubular welly, malt kilng, ote, K. Altohlson & Co,, Uhlcago

7, F. Randolph, Stoam Model Works, Cincinnati, Ohio,

For mining, wreeking, pumping, drainage, and lerigating
machinery, see adyertispment of Andrews' Patenta I spother coluwmn,

Portable Pumping oF Hoisting Muchinery. to Hire for Coffor
Dams, Wells, Sowors, ole, Wi, D. Androws & Bro., Al Water at., N, X

Cold Rolled—Shafting, piston rods, pump rods,Collins pat.donbly’

.
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Kouffel & Faser,71 Nassau st.,N.Y . the best place to get 1st-class
Drawing Materials, 8wiss Instruments, and Rabber Triangles and Carves

For tinmans' tools, presses, ete., apply to Mays & Bliss, Brook-
Iyn, N. Y

(lynn's Anti-Incrustator tor Steam Boiler—The only reliable
proventative, No fonming.and does not attack metals of boller. Liveral
terms Lo Agents, ©, D. Fredrieks, 56 Broadway, New York.

Two 60-Horse Locomotive Boilers, used 5 mos,, $1,300 each .
The machinery of two 8-tun iron propellers, In good order, for sale by
Wim. D. Audrows & Bro,, 414 Water at,, Now York.

To ascertain wheres there will bo a demand for now machinery

or manufneturers’ supplien read Boston Commereial Balletin's manufac-
turing nowa of the United States. Terms $400 o yoar.

Answers to Corvespondents.

CORRESPONDENTS 1010 ezZptct L0 recaive Anmeers Lo IAGr Leers must, in
all caxen, xign their names, We hace a right o knoto (hose 10ha seek in-
formation rrom wx ; bexiden, as sometimes Aappens, we may prefar Lo ad-
dress correspondenta by mail,

SPECIAL NOTE~This column (s dexigned for the general inteyest anadin
Kiretion of Our readery, not 1or Uraiuilovs replies (o questions of a purely
business oy personal nature, We will publish wuch inguiries, Aowever,
when paid ror ar advertisernets at §1'00 a ine, under the Acad of * Buvt
neas and Personal,”

Allrererence to back numbers shonuld be by volume and page.

C. D. 8., of N. Y.—The theory of the sphercidal shape of the

ourth has other foundation than the fact that a penduolum of given length
osolliatesmore rapldly ns we approach the poles. But suppose this were
the only reason for the statement that the earth is aspherold, it Is suf-
fleiont, Itis quise evident that yoo do not comprehend the fact that the
resnitant of the sction of gravity on all the particles of massea Is motion
or pressure in right lines Joining thelr centers, and that their attraction

is directly gs their masses and Inversely asthe square of the distances
between thoir centers.

T. 8., of N. Y.—There are devices used to determine the po-

sition of veins of gold, sllver, ete,, but they bear no analogy to the mag-
net. They nre generslly forked switches of witeh hazel, etc,, and we
have no falth whateverin thelr cflicacy. Such switches are called “ di-
vining rods."

R. O. 8., of Del.—The term “ air,” used in works on painting,
signifies the medium through which objects are viewed. The effect pro-
duced upon outline and color by air, io this meaning of the word, lsan-
important element of art knowledge.

R.T. V., of N. J.—An expeditious and good method of repro-
dueing from an engraving,a plate from which clear and distinct lmpres-
sions can be taken, is much needed. None of the methods now used
glves perfectly satlsfactory results,

D. G. B., of Miss.—The disease called rust in wheat and other

graniferous plants, Is cansed by the presence of minute fungl, 2 natural
order of plants of a very low type, many of them parasitic, and a great
nombér of them polsonons,

M.J. A, of N. Y.—The melting point of pure nickel is slight.

1y leas than that of Iron. You should have had no difficulty In melting It
in a brass-founders furnace; perhaps you had Instead of nickel some
dificaltly fusible alloy.

F.B. M., of N. Y., and others.—You will find a rule for com-

puting proportions of safety valve and lever oa page 18, current volume
of the SOIENTIFIO AMERICAN.

D. N., of N. Y.—The oil referred to in the recipe for cement

for leather, Is raw linseed oll; the plteh, the comrmon pltch used for
caulking, otc. '

R. S. T., of Minn.—The “ gentles " spoken of by Izaak Wal-

ton are the larve of the common fleah fly, or, as they are commonly
called, maggota.

J.S. & Co., N. Y.—We know of no paint that will dry so hard

that it will not rub and mar. Asphaltum s what ls generally used for
edge tools,

A. C., of Ohio.—Your question is not clear. What do you

mean by the end of the shaft of an overshot water wheel opposite the
bucket end ?

G. Y., of Mass.—The best way to convert the rapid rotation

of a shaft into a slow rectilinear motion, 1s, for your purposa, the screw
and rack.

F. C.—To make whitewash stick add to it a small proportion

of glue, previonsly dissolved o hot water, Fishglue, or {singlass, 1s tho
best.

F. B. M., of N. Y.—Weo cannot give you the desired informa-

tlon in regard to Cazal's Electro-Magoetic Automator.
P. G., of Tenn.—The base of the substances called amides, is

composod of one atom of hydrogen and two of nitrogen.

R. 8., of La.—A saturated solution of common alum contains
nearly ninety-one per cont of wator by welght.

D. R. P., of Va.—Hematin is the red coloring principle of log

wood.

Recent Dmevican and Loveign Xatents.

Under this heading we shall pudlish weekly noles of some Qf tAe more prom -
{nent home and foreign patents,

MorTiaING Maomixx.—James Skipp, Nowark, N.J.—Tuls inveution re-
Iates to o now and nseful improvement In machines (or mortising wood,and
consists 1n the method of raversiog the chisel, and In tho mechanium con.
nected thorowith,

Oax Vioexn.—N, L, Brandage and B, Downing, Plttaton, Pa.~This lnyven-
tlon relates to & new and useful tmprovement tu an artiglo for Alling cans
In the process of proserving fruits, moats, vogetables, and all simllar arti-
olen.

Lusnen KLevaTor AND Wasmen.~8. E, Worrell, Quainey, IL—This in-
yention reates to & new and usefal tmprovement In machines for elovating
or * drawing, " aod washing lumber, whoreby the labor ordiparily re.
quired for that operation (s geeatly diminished, whilo the lumberis eicaned
and sultably prepared for the planing machine.

CEXTRIFUGAL GovEnsons~Thomas Moore, Brooklyn, N. Y.~This to-
vention relates to o new and nsefal lmprovoment in governors for regu-
Iating the speed of stoaw englues, and for all parposes to which It Ls appll-
oable, wherolby the govarnor ia rehdered more goosltive than governors
of ordinary constraotion,

Porerr Look . ~F, L, 1tosl), Northampton, Mass.—The object of thia In-
vention 18 to provido a safeguard agaloat plekpockets, and 1t consiats In
arrangiog At the mouth or opening of the pooket, metalllc rods, which are
allowed to open and elose, and are operated sad adjosted by means of &
alliding ring or rings.

Horeraxo Bunotan Avans.—C, 8. Noe, Bergen Polat, N, J.—~The object
of thix luyontion Is to construct An eleotric hotel and burglar alarw, whieh
frou n alngle Dattery will eharge u Aultablo number of wires, ofwhich vach
will porve to opergte the alarm whai closed by a sultable awiteh, bexides

compression couplingsunpulictured by Jones & Loughlins Pittsburgh, Pa,

udloating on aulal or othor plate the particular switel whish wasmoyed
produce the current,
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Bora NED.~John Necdham, Motrisiann, N, Y.—~This invention relates to
.ﬁ:‘ v el | !"“'.m a combined sofs and bed, convertablo
from one to the othar with the greatest facility.

Sowzrx Coat Tob.~M. &, Nichols and Renhon Wenver, Contral Village,
Oonn—~The otject of thix lavention 1 to provide a coal hod which shnll
enable the naer 1o slfl or sereen the coal from the ash, as the Intter 1s taken
from the atove or grate, and It conlata Iy making the hod ta two parta, ono
belng & reoapiacie for conl and tho other for tho asties.

NECTAXIOAL Movmmrt.—~Willlam Garrison, Clarkstown, X. V.o~This
tnvention relates to a new mechanivm for onverting osclilating lnto rota-
ry motlon and Is ehiefly applicable to machings for olovating or eonveyd-
ing heavy londs, by means of ropes or chains wound upon Or anwoun
from rotating droms.  The Invention consists In steh & combination of a
pivoted lever with douhle pawis and two rotating gearad drums, that at
every oselllation of the lover the drums aro both rotated in opposite direo.
tions. ;

:)nn'n AcTiox por Praxoronres,—A. H. Hastings, New York olty.—
This fovention relates to » new manner of pporating the dampers ol ng-
right planofortes, directly by myans of e Xeys, wu.n an object of nvr:: :
{ng friotion, and for producing more rellable ugnon Jhan conld heretofare
e obtalned by tho devicos now ln use. , 1%

. 1, Now York oty ~This fnyention feonsists in
p;‘:l:l:;:::o-::o: ml:‘:n‘;ua_mnn and other vesaols, adapted for nse a::o
as ifo prosorvers, the sald stosls helng compoxod of a short, hollowr oy :
drical or other shaped part, made of paper, and two ends or heads of wood,
one of which enda forvos the poat, and the] other the base also, when ;o.
quired, one or more handles, And a strap or cord for attachment to t (;
body. The paperls used for the constenction of the aylinder, bechuse b0
{ts high capacity to resist the action of hieat, cold and molsture ; alxo, he.
cause of Its great strength and lightness,

CoxroUND Fon MAKING CONORETE PAVEMENT.— Hiram M, Conklin,
cmma:’;!..s.-'rhu {nyvention relatos to a now and useful compound for
comenting gravel, sand, and other substances to form concrote pavoments,

roadways, and the like,

MacmiNERY For ReriTriNe CONTOAL VaLves.—~Chas. F. Hall, Brookiyn,
N. Y.—~This invention relates to improvements in machinery for refitting
the valves and valve seats of globe valyes, and has for Its object to pro-
vide machinory having greater ofclency than any now in nse for the pur-
pose. Theinvention conslsts in an arrangement of the stook of the con-
feal mill or other formed cuttiby instrunment for dressing the valves,
wheroby the same may be fod up to the valves by a positive feod dovice,
and secured at any required position for the bottorfinishing of the face of
the valves, which when finished by the present implemeonis are 1iable to
Barve ridges or Rrooves, or bo ehnttered in the sald faces. It also consists
in an arrangement of the tail stock for fovding and sccuringing in a similar
way : alao. for rotating to turn the valves ; and also for adapting it for ap-
plication to the gulde nsed. for attachmaont to the shell of the valve for
supporting the reamer aged for dressing the valve seat, whereby a gimllar
positive foed may be imparted to the reamer, and be arrested for smooth-
ening and finlshingz off the surface of the valve seat; also, whereby the
whole apparatns may be comprised In a fewer number of parts.

gxiving MAcmive.—John Kavanagh and M. 8. Monlton, Boston, Mass.—
Thisinvention relates to Improvements in machines tor skiving leather,
and consists in the comblination on a suitable stand of revolving wheels
and adjustable cutters, under an arrangement whereby tho leather to be
skived, whethor In straight or carved strips, may be attached to the ‘faces
of the sald wheels, and drawn by turning them under the cutters support.
od near the sald faces of the wheels, and pliched at any required angle,
and operating to skiye or bevel tho edges.

Braonan-Proor Sare.—~Willlam McFarland, Williamsburgh, N, Y.—This
{nvention has for its object to Improve the construction of burglar-proof
safes, i sueh & way that it will be impossiblo to blow powder through the
Joint between the door and body of the safelto blow the door open.

Frer Escarr.—Michel Lewes and John C.Swenson, Willlamsburgh, N.
¥.—This invention has for its object'to furnish a simple, conveniont,
effective, and reliable fire escape for permanent attachment to bulldings,
which shall be £0 constructed and arranged as not to interfere with the
opening and closing of the blinds er shutters.

Prre JorxT.—Robert B. Coar, Jersey City, N.J.—This invention has for
jts object to farnish an improved pipe joint, which shall be so constructed
and arranged ss to form a flexible joint, and one which, at the same time,
will be close, and will not allow the pipe to be pulled apart.,

IxoLixe PLaxE ELEvaTOoR.—Thomas B.Simonton, Willlamsburgh, N.Y.
—This invention has for its object to improve the construction of my Im-
proved elevator, patentedNovember 24, 1533, and numbered 84,585, so as to
adapt it for use vponjthe inclines of rallways for carrying cars up and
down sald inclines,

Favcer.~James Bulger, Port Sherman, Mich.—This invention has for its
object to farnish a simple and convenient fancet, which shall be s0 con-
structed and arranged that the valve or cut-off may be within the cask so
that no liguid can be left in the fancet to heat, sour, corrode, or frecze
and 50 that It cannot bejleft open by inexperienced or aarsless persons.

CoxarxaTioNn Wartee Wazrrt—John Fuller snd Herbert Faller. Lock-
ington, Ohlo.—~This invention has for its object to furnish an Improved
combination water wheel, which shall be so lconstructed and arranged as
1o utilize the power that has'heretofore been flost by the friction of the
water upon the scroll or gulde shoot, and at the same time e¢nabling small
wheels to be used £0 as to obtain the desired rapidity of motion without
exira gearing.

Cormivaror ~Martin Braner, NJr., Fremont,”Ohlo.—~This invention has
for its object to farnish an fmproved cultivator, which shall be ¥o con.
structed as Lo bring the soll close up abont the plants, ‘and which will
allow the plows to be easlly lquickly, and conveniently ralsed and lowered
as desired.

ADJUSTABLE WiNDLASS.—John 8. Brown, Schencetady, N. Y.—~Thils In-
vention relates 10 now and usefal fmprovements in windlasses, for use on
canal bosts and on shipboard, ‘and for all the purposes for whieh windlnss-
o8 ure employed.

GRAVEL Pax.—Heory Franke, Brooklyn X. Y.—~The object of this In-
vention 15 Lo provide an apparatus on which gravel or sand used for paving
purposes, can be heated and dried In a continuons prosess. Tho Invention
consists o the construction of & system of henting flnes, together with an
open pan, Inwhich the sand is contained, all parts being wo arranged that

the sand or gravel canbeput into the pan at the top and taken out at the
open sides ready for use,

SrooLING GaoE.~R.H. Norris, Paterson, N, J~This Invention relates to
& new lostroment for recording the length of sllk or other thread, wound
upon spools, and for sounding an alarm when the required length ,;“. bern
wound ; and also at certaln desired intervals during the winding process

Froarine MitL Powzn.—A. G. Heltnann, Brooklyn, N. Y. ~This Inven
tion relates to s new apparatus for operating mills or othar Aaitabla m‘,,
chinery by the power of flowing or ebbing water. and consints ohlefiy
pivoting the superstructure on which the working machinery s '")" n
Lo s lower gats or float, and In suspending the paddle wheols by whlr'h thp'
muchinery is moved, between the sald gate and the superstructure .;) + [
by sdjusting the dlstance between the two partsgaforesald the uu.nou tmt
waler acting on the paddie wheel may be rogulated at will :mrl “‘onfr ARGE
Lo the amonat of power required. : ) ormed

CooL e . .
ARG AvrFasatun~Thesdore Grindmann, Clayoland,

'y o
Jnvention relates L0 & new ap i, Thin

paratas for cooling mush, beor, and othoer

Hquids, and consists in s nove | arrangementof plpes, passiges
for obtalning the desire SEVIAS

of the llquld, and the

and vesnols
4 result, namoly ; the rapid and thorough cooling
Pl‘nolvn." l“.(jh;r.-(_c of the warmer f'lﬂl“lﬂ ”quh]

“Gas Geren
iasGx ATOR AN D llznzr..-llc-my Schminke, Daltimore, Md.~This

l!:‘;;:-ifnr;:r:‘:n ‘v:‘y:a::pm:m' Intended for burning the ¥apor genorated

e J HOAThon Hquid, such as :
Bue gasoline, and has for (s ob

Joct o ntillze the hoat of the burning et 1n nnnnunx'thr vapor nmnr'ed

o foad tho sume, a4 LO prevent (he |y
obstructing the Sow of Yapor, v FRPATIIeS of 9 Bygro-oarbion from

ORNTRRIXG ATTACHMRNT TO Latius,~Danle! Kelly, Pnlladeiphia, I'a--
This fnvantion han for its ohjeot to provide an attachmont to Iathos, where-
by the two processes of centering and drilllog may be combined 1o one
that in to say, simultanconsly performed,

Counse INDIOATOR FOR Vensnua,~Jf, P, Tuttle, Drooklyn, N. Y ~This
Invontion relates to a now instrament by whichthe trae conrse of a vessel
with regarid to the yariations of the nooedle, ean be readily ascertained. The
fnvention consis in the combination of two polnters o+ hinds with a dial, the
polnters (urning on the same pln.  Thuey are so ground and held togethor
that thoy will both move simultansously, so that when one 1s set the other
will alko move anloss hold fast,

LOGK OR SH1rs’ Podrs.—A. O, Zleslng, Weohawken, N. J ~Thisinven-
tion bas for (ts objeot to provide o dovice by monnsof which the pumps
16 AlIpa ean be loekad, tn prevont thelr belng ased while so Tockad.

Paren Box s —John Root, Now Haven, Conn,—~Thia inyention rolates to
fprovements 1n the mannfacture of anisll, atiif, paper boxes, such as aro
uned for matehos and the 11ke, and 1t conslats in securing the turned up
and Inpped ends and sides by rivets driven through and allnched, in sob-
atitution for the prosent mode of pasting them togethar, which iavery ob-
feotionable, on acoonnt of the time required to dry, and alao bechuse,
owlng to Whe natirs of the work, It must he dono by hand, whaoreas thoe
rivoting may be done by maghinery,

Loos—Jax, Natiall, Walmersloy, Enuinnd.-—’l‘hln‘lnvonunn roiaton to fm-
provements inlooms, and consista in an Improved construction of pattorn
or tappet chaln for actuating the harness levers or trondlos,

GriNoixa Minus,—E, i, Viniog, Covington, Ga.~The first part of thin
Invention relates to un lmproved moda of feoding the graln from the hop-
poer to the stones, aud conslsts In the combination with a cop, arranged on
the top of tho balanee tron, ofa tube permanently ponnectad to the tbhotlom
of the hopper, In the same yertieal axis, and another tube haviog o tole.
soople connection with the Arat, and cortaln adjusting devieos, whereby the
faoding of tho graln and the' varying of the foed are effectod with great
uniformity. The second part of this Invention rolates to an improved
slarm apparatus, for warning the miller when the grain s nearly ont of
the hopper, and consists in the combination with a strap of leather, or
othor flexible substance, traversing the bottom of thehopper,tobe pressod
down by the welght of the graln whon the hopper Is fall, of a slide, bell-
elpper, and bell, held out of actlon when tho strap is covared with grain
by the sald strap, but lot fall when the grain passes off the strap. &0 that
the bell olapper will como In contact with tho stons, and be agitated by it
#0 a8 to strike the bell and glive the alarm.

ATTACIING BOLES TO Boors AxD Smoxs.—~C. 8'Chaffee and Alex. Wah-
lig, Birmingham, Conn.—This invention relates to Improvements In at.
taching aoles to hoots and shoes, and consists in attaching them by serews
pnssed throngh eyelets formod in or connected to an endless wire, laid In a
channel entin the sole to slnk the wire below the surface, the sald eyelots
bolng made to coinelde with the holes formed for the screws. and the sald
holes belng large enough to permit the screws to force them well down
{nto them, £0 as to prodace such tension on the wire as to causs it to hold
the leather snugly to the insole betweon the holes.

CARNURETING APPARATUS.—~Charles Lawrence, Clnclunati, Ohlo.~This
invention relates to Improvements in the construction and arrangement of
carburetine apparatus calenlated to provide a more rfiicient and useful
apparatus than any now in use, It conslsts insuch an arrangoment that
the vapor ls passed throngh a series of carbureting and condensing cells,
or chambers, whereby the tmpregnation of the alr with the vapor Is more
thoronghly accomplished, as also the condensation and separation of the
molsture from the gas, The apparatus employed conslsts In a vessel of
sheot metal of any preferred kind, divided perpendicnlarly into two gen-
eral divisions, subdivided horizontally into compartments by perforated
platezthrough which the vapor and the alrare forced together, and eaused
thereby to form the most perfect combination, One of the general divis-
lons is a chamber to which the gasoline Is admitied by a pipe. Near the
hottom of the sald chamber is provided a perforated plate, by which the
alr which is admitted throngh the bottom Ix spread and disseminated
thoronghly throughout the gasoline., To further effect the sald diszeming-
tion, a depression §2 formed in the bottom of the vessel around the mouth
of the alr plpe, and a perforated plate is placed over the same. Above
this chamber I8 another chamber, sepoarated therefrom by a perforatad
plate. This chamber is filled with sponge or any other prepared absorbent
material, and through it the yapor of gasoline taken up by the alr is passed,
and the impregnating process thereby continued. From the latter cham-
ber the vapor collects In the space above, passing through another per-
forated plate, from whence it is conveyed by a pipe to the bottom of the
next general division of tho apparatus, where it passes through a similar
course,and passing therefrom into a third division,swhich Is'denominated the
condensing division, passing this time downward through the perforated
plates and absorbent material, Into the space from which it is taken by a
pipe, to the gasometer or to the gas mains. Patented March 8, 15870,

ExTessiox Tanie.—~C. P.Lenz, Poughkeepsle, N. Y,.—This invention
consists in combining a burean or case, containing drawers orshelves,
with an extension table, the sald burean or case forming the support of the
middle set of ralls, and being therchy ont of the way, and almost entirely
out of sight.

SEED AND GUANO DrinL.—~Alfred Iverson, Jr., Macon,Ga.—This invention
relates to & combination of devices, Including a hollow eylinder for holding
secd or guano, or both, with a clrcumferential slot, through which the con-
tents of the cylinder are dropped, as it Is drawn along, subject to the regu-
ation of nn adjnstable exterion shield, a fixed stirring finger within the
cylinder, and un elastic coveror in the rear.

AvgverTanLe CastEn~John M. Veasey, Denver, Col.—This Invention
congistsin adapting to the lees of tables, and especially sewing maochine
tables, casters, so combined with levers and Inelosed In reccsses, that when
the table is to remain stationary.and a firm footing 1s desirable,in order tha
it may not shake, the casters may bo withdrawn so far within the recesses
asnot to touch the floor at all,and when the table Is to be moved from
place to place, the castersa may be lowered 80 as to ralse tho tablo logs off
the floor and leave the table supported entirely on the ensters.

Lawx Mowenr.~Joseph C, Fleld, Chicago, 111.—This Invention consists In
#0 constructing a lawn mower, that the propelling power is applied to the
shaft of the cutting oylinder, and %o that the cutting cylinder may be re-
volved with a speed varying from that due to the forward motion of the
machine, and by an application of power Indepondent of the propelling
power.

MAOHINE YOR MANUPACTURING Brys,—~Junes Swan, of Seymonr, Conn,—
This Invention relates to a new and useful Improvement In machinery for
grinding the edges of anger bits and giving the outside ** elear " to the 1ipa
and conslsty, Nirstly, In & telescople shaft and mandrol for holdlng.ndjuaung:
and revolving the bit. Secondly, in s mechanism for varying the poxition
of the bit with regard to the grinder or buzz, 5o as to give the proper out
aide " clear™ to tho tips of the bit, and, thirdly, in combination therewith-

an adjustable grindr of buze, and the necessary mechanism for producing
the varlous motions. L

Gaox ron Tonacoo Corren—W, N, C, Willson, Sammit Point, W, Va.—
This Invention has for ita objoct to gage, with nccnracy, tho quantity of Lo«
bacco, of different qualities, which the samo amonnt of money will buy, and

to secure uniformity in quantity, at different times, whon the quality i tho
Aame,

MAOMINE YOR SIAPING AND SEAMING SHENT METAL rOoR HoorING Pun-
roses.—~John M. Veascy, Donver, Col~Thix invention has for its ohjeot 1o
form sectlons of tin roofing, in trough shape, and with refloxed edges, in
order to ndapt them to convenlent use,

farinoan Gare ~BMSnydor,Brady Pa,—This invention hias for 1ta objeot
Lo enable a rallroad traln to open, nutomatically, in adyance of {ts passage,

A kate placed across the track for proventing oattle from straying thoreon
L0 places whither they should not wander

MAxure srazaper~Danisl Hill, Naw Vienns jObio. ~This inventien
Telates to a new machine for spreading manure and fertilizing materisls

;‘:’:oﬂ'ﬂﬂdt. lo sultable desired qusntities, but eyenly snd without menusl
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Proorss oF Wongixng Cast Twow ixro Wrovant Inox —~Phllemaon Mer.
ryman and Robert MoComba, West Falrview, PaThix invention has for 1t
ohject to separate oinder from Iron, Li puddling farnsces, and consiats in
drawing off the clnder at any time before the fron comes to a boll or fer.
ment, snd at any polnt below thy foropinte,
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100,708 —ComMBisED LOCK AND LATCH~@G. B. Allen, Nor-

wnlk, Conn,

100,709.—8u1r's BLooks.—C, F, Annan, Boston, Mass,
100,710.—HAY-LoApgR.—John Bachelder, Norwich, Conn.
100,711.—Ciugy.—Timothy Baker, St. Johns, Mich.

100‘.71%'.-81,‘\73 FraMeE.—W. N. Bartholomew, Newton Cen-
or (LU . .
10(){;7118.—-0131.1'1?1\'1'0!; TreTH.—Sanford Beckwith, Oskosh,
L
100,714, —CoMBIs ATION LOCK.—Spencer Bentley and Charles
100,115 —FARE Rio1erin—Frederick Blackburn and Ge
\'\'. W.oodolde. Pbllndc!pm;, Pu LAntedated ?OMIl'!ug 1:'.-'6 il e
10()‘.716.-6!;,"{'naw-s'r‘scxmo MacuiNe.—William Boggs, Cov-
ngton, 0.

100 7317.—Dn'mcmnm HAXCLE FOR KXIVES AND FORKS,—
Yoroy Boynton and W. F. Sweet, Jackson township, Pu. e
100,718 —RAG-WRIPPER AND DUSTER FOR TREATING PAPER

StTook, ETC.~Leverett Braloard, Hartford, Conn. b
100,719.—FAN AND Panrason COMBINED. —Joshus Brooks,

Boston, Mass. Antedated Februoary 20, 1870,
100,720.—CovurivaTor.—Martin Bruner, Jr., Freemont, Ohio

100,721, —FAvcET —James Bulger, Port Sherman, Mich.

100,722 —MACHINE For SAWING Lara.—J. H. Butler, Hamp-
den, Me. Antedated March 1, 1850,

—C. 8. Chaffee and Alexander Walillg (sssiznors to themselves and
100,725.—ENAMEL AND CLAY GAS RETORTS, BURNERS, TILES,
100,727.—CoNCRETE AND WOODEX PAVEMENT.—W. B. Coates.
100,728, —SAFETY ATTACHMENT FOR POCKETS. — ‘
100,730.—CoMPOUND FOR MAKING CONCRETE PAVEMENTS. —

TixGs.—R. T. Crane, Chicago, Il
100,733.—FOLDING-CHAIR.—J. C. Crummy and A. A, Parsons

N.J. s
100,785.—AvToMATIC CRADLE.—S. G. Delano, Argentine,

F. Danderdale, New York ol

100,728.—METHOD OF SECURING SOLES TO BOOTS AND SHOES
M. Goulding), Birmingham, Conn. , MANSY
00.724.—BooT AND §aoz SHAVE.—A. B. Clark, North Oxford,
ero~D. W, Clark, Chicago, l. L _.
100,726.—Pree JornT.—R. B. Coar, Jersey City, N. J.
(assignor for one half his right to Joseph Leeds), Philadel P
éollo;:. Houghton, Mich. : 2 K S.
100,729.—FeRTILIZER.—John Commins, Charleston, 8. C.
Hiram M. Conklin, Caristadt, N. J. , : :
100,781, —MACHINE FOR DrILLING AXD TAPPING Gas Fir
100,732 —TURBINE WATER WHEEL.—E., F. Crocker, Niles,
Mich, Antedated March 2, 1570, : ' T 0
~ Pittsburg, Pa. Antedated February 25, 1870, Dt
100,734.—COMBINED LATCH AND LOCK.—C. L. Dean, Newark,
Mich. : s 3
100,736.—APPARATUS FOR THE PRODUCTION OF OzONE.—C.
100,737.—APPARATUS ror FoRcrzG AIR INTO CARBURETERS
ox Raturoap Cams.—C. F.Dunderdale, New York eity., 4

100.788. —RAILWAY RATL JOINT.—E. P. Dwight, Philad d hin,

Pa. :
100,789.—GATE.—Thomas Ellison, Abingdon, Ill.
100,740.—Cory HuskER.—N. Emgg,"ﬂdio,a, Iad:; oo
100£!73%.—Bumm-Pnoor Sare.—J. M. Ewing, Hastings,
1C0 . : AnS = S =
100,742 —LawN Mower—J, C. Field, Chicago, I1L.
100,743.—Prow.—Miranda Iort, Talbatton, Ga. ol
100.744.—CreAr PrerceEr.—H. N. Foster, East Greenwich,

R. L R
100,745, —GRAVEL PAN.—Henry Franke, Brooklyn, N. Y.

100,746, —COMBINATION WATER WHEEL—John Ruller and

Herbert Fuller, Lockington. Ohlo. X e .
100{347.§-hxgxcmxcu MovEMENT.—Wm. Garrison, Clarks-
wn, N, Y. : ~
100,748.—CORN PrANTER.—William Gilman, Ottawa, Tl
100,749, —MACHINE FOR STAMPING LACE PArer.—Ambrose
Glraudnt, New York elty,

100,750, —STEERING APPARATUS.—E. G. Green, East Glouces-

ter, \uss, : ! IR i ot t e
100\.'721.—(30?!100 ¥OrR WaLLs. —John Grindrod, Albany,
100,753, — AprARATUS FOR COOLING BEER AND OTHER

zl’;l’ l:mn.-’l‘hoodorc' Grilndmunn, Cleveland, Oulo, Avtedated March
100,753 —DEVICE ¥OR OPERATING CHURNS.—Edgar R. Ha

{,na‘,wm.n. Town (sald Hall asslgos his right to sald Town), Syracus
100,784 —MzTiOD OF STRENGTHENING BOBBINS OR §

—Albert mll&ml'(wmr to himkelf, A. T. Atherton, and H. T.

Philadelphin, Pa. y < & ‘..{-"- '\\:._:1_.' 9
100*750.— K-DRILLING MAcHINE—Jacob Hart, Savannah ALy b
O, » - v ; o ok {‘\ ";' 4
100.757.— DRIVER.—Lewis Hart, Unionville, Conn,
1001:758;;1?2‘1:’1; BoX ¥oR RAILROAD CArs.—Geo. C. Hathorn,
Now Y : SLIE N 4
100,769 —GATE,—James Hays, Fostoria, Ohio.
100,760.—MEDICAL mmng"bmmou ILORAL.—

lﬂ). Lo lc : % y
1(X§755;—'igkranmma MacmiNeRY.—Wm, W, Harding,

ard, Rlchmond. Va,
el ol T hi ot
and James L Iy LT v e
A e
. uor ' weans. R
lmﬁlw-—&mmwm'con‘;‘;cp -__..,,;\ AT ", =
100,764 —FriEDiNG MEonANISY ¥oR SEWI
A. House, Bridgeport, Conn,. N .
e comames SN
n ' veland, |
100,767.—Hone HAY FORK.

lm.m '_sm .u “b ' '\ "
K. 1. 304 Mosoh 1

100,772

—

.



Y Teano Kilng, Seymour, Tnd,

FUINIL ‘ .

WINE FOR MARISG CANS.~Isanc Kling,

NSIOR TANLE—Chs. . Lins, Poughkeepsic,
g —M. Lewis and J. ¢, Swenson, Wil

Srientific  dnvevican,

100850, —HAY Treoper—T.J, Clark and G, M. Clark, Hig- |
anum, Conn, ‘
10(’.867.—-200 Oannren,—W. J, Clark, Lena, 111,

100,868, —81Am Rop.—W. M, Clayton, Now York city.
100,850, —~Carsran.—D. N. B, Coifin, Jr,, Nowtown Center,

Mans,
100,860 —~RATLWAY CAt AXLE~—Charles Cole, Troy, Nos X
masignor to hnself and Harvey Cole, Hartford, Conn,

01 M*Wm.wxam—'l‘ F. Longaker, 100“'“6;'!‘1'4\:.1‘\_:.«0 Corron Prgss.—R. H, Cole and (L.F.Cole,
A RTARA) w.\_.u,w L n, Chicago, N1 100,802 —Onaxar Exiee—Edward L, Cooke, Hartford,

0 , 4
ool SAFE—Wm. Mcfarland, Willinms-

e WASTRPIPE  ATraciyENTs.—d. C.
0, H, Coates, Naw York clty,
Forminag Penci PraTes—R. R. Miller,

" -"Bll‘wu;ﬂmn.—Jomhun Mills and A, G,
Wis, Antedsted Fob, 8, 1570,

)
780.—Prow.—T. T. Matto, Grillin, Ga.

100,785.—Q STRAM ENGINES.—Thomas Moore,
100780 —SrrHON.—S. §. Moyer, Allentown, Pa.
ra;oom;é?‘m&‘gﬂm—.roaeph H. Murphy and Patrick J.

100,788.—MODE OF PREVENTING THE STEALING OF BONDS,
- .Jtl‘ m : _._B'o Do. No Y'
-—j Joh:

100. .;"l; OFA BED.—John Needham, Morrisanin, N. Y.
100,700.—Buck wieEAT HunuiNng MAcniNG.—Thomas Nelson,

nor to Nawton Reynolds and H, . Nelwon), Troy, X. Y. Ante:
100,791, —SCREEN CoAL Hop.—M. 8, Nichols and Reuben Wea-
1007051

1 Village, Conn,
100,744 —HoreL AND Bunoran Anams—C. §. Noe, Bergen
101,798'—SpooLmNG GAGE—R. H. Norris, Paterson, N. J.

100,704 —TAPPET C(xnm 3;0& Looag.—g%mno: N “x‘gtall. Wrﬂ
mersley. England, assignor to T. Isherwood and C. Maxon,Westorly, R.I.
ok AroR 4, 1870: 4

795.—CoAL CAR AND TRUCK WHEELS.—John Patterson,

1@2@&‘3}!&58&3001 FOR SEWING MacmiNes.—Wm. W.

o b o st Maks.

100,7 .,_%}é:’xif\m“'-w E. Phelps, Elwood, 111.

100,798 —Exrrriva Macwine.—Frank Philir. Stockxyort. N.
X, assigaor to. Hamilton E, Towle and George Ed. Harding, Now York

100, — WRITING SpATE—George Edwin Poor,Charlestown,

' -'m. A3y o o8 = : .
100,800.—RIDING ATTACHMENT FOR Prows.—A. E. Porter
and A, L. Porter, Lamotlle, 111,

elty.
100;5&_8,—'1‘1‘111.:‘.00021-.130.—0, W. Price, Adrian, Mich,
100,803 —CroraesLiyge HoLpErR.—John C. Rankin, Mount

100,804.—HAY RAKE AND LoADER.—G. H. Reister, Washing-
ton, lowa, Antedated Feb. 26, 1530.

100,805.—SAFETY ATTACHMENT FOR POCKETS—F, L. Roell,

& ﬁonhm ton, Mass. 2

100,806 —PArER Box.—John Root (assignor to himself and

Andrew Martin), New Haven, Conn.

100,807.—Varor BurNER ¥oR COOKING OR HEATING.—H. S.

~ Saron{, Baltimore, Md. :

100.808.— W asaixe Macnise.—E. B. Scattergood, St. John's,
~ Mich, Antedated March 11, 1870, :

100.809.—GrATER.—Leonard Schmidt, Lancaster, Pa.

100.810.—Ex1rrse  MacaiNe—Henry Batchford Scudder,

100,811 —INCLINE PLANE ELEVATOR—T. B. Simonton, Wil-

et - < N

Hamsb) 0 P ¢ e
100813 —CupTrvaTor—J. B, Skinner, Rockford, T1l.

100818 —MunrTisING MACRINE. — James Skipp, Newark,

- n-' J.- : . ® :

100,814.—STEAM ENGINE SLIDE VALVE.—A. J. Stevens, San

" Franclsco, Cal. Antedoted March 5,180,

100,815.—CoMBINED CorN MARKER, PLANTER, AND CULTI-

 vATOR—Wm, Stirk, Fort Wayne, Ind. -

100,816, —MAcHISE FOR BENDING THE LIPS OF AUGER BITs.
_=—Jus. Swan, Seymour, Conn, .

100817 —HarvesTER.—P. A. Tobey (assignor for one half his

‘righe ta S. Tobey), Caton, N, Y. ,
100, Horse-poweER.—P. A. Tobey (assignor for one half

nls right to S. Tobey), Caton, N. Y.
100,819 —CHECE PIECE AND SHROUD YOKE FOR SHIPS' RIG-
~ e1xo.—Honry Townsend, Phlladelplis, Pa.
10(!‘,82%-;1’41)1)1.3 WHEEL.— Benjamin W. Tooker, Brook-
,n. - -
100821.—HAND INDICATOR FOR SHOWING THE COURSE OF
. Vzssrvrs.—H. P. Tuttle, Brooklyn, N. Y.
100,822, —VEGETABLE Scoor.—John F. Unglish, Webster,

x-"- 3
100,828.—Die ror MARKING CrLINCH RINGs.—Samuel Van-
stone, Providenco, R. 1. S <
100,824, —GriNpixe MuL.—E. H. Vining, Covington, Ga.
100,825.—D1e or FormeERrR ¥or MARING DOUBLE-SHINNED
. Morpsoanb Brases rox PLows.—W. M, Watson, Tonlea, 111,
100 m‘i;—(l;mm ror PORrRING METALS.—A. S. Wells, New
4 : . onn,
, 100,827.—Hores PoRE.—Geo. Whitbeck, Phelps, N. Y,
100,828, —Lrrrine Jack.—F. C, White, Euclid, Ohio.
100,829, —Svuice Box vor Gonp MixiNg.—J. H. Whitney,
Helena, Montana Territory. Antedated March 5, 1570,
Oon.ssos—l‘i'z‘v’susmw 50oB LArcn.—Joseph Whittingham,
tisbargh, Fa.
100,851 —APPARATUS FOR WASHING A¥D ELEVATING LUM-
nen.—Stanley E. Worrell, Quiney, Il
100,852, —EBLevaror—M. L. Wyman, Melrose, assignor to O.
Talis, Boston, Mass.
100'2838&—"-1.001 ror Smips’ Pumps—A. G, Ziesing, Wehaw-
en, N.J.
lOO,BBLm E—;I‘mcx-uvwo MAicHINE~—J, R. Adams, San Fran.
« y Gl
100,835, —APrPARATUS FOR DRYING AND Evaroraring—C,
Alden, Newburg, N. Y.
100,836.—Sroke Latne—G. ¥, Almy, Toledo, Ohio.
100,8?’&-;8‘9u.wu Canr Courranag.—S. J. Anderson, Caze-
no e TR
100888 —Cuxrrirucan Pump—Willlam Draper Andrews,
New York elty,
lOO,BBQ;—I;:m;:rum WaerLs ror GeAriNG,—W. D.Andrews,
new York clty,
100,840, —LAWN MOWEu.—-Joseph Arbeiter, East Hartford,
: asslznor to Bamuel‘colt, Huartford, Conn,
100,841.—Sreaym Exaixe.~~John 8, Barden, Providence, R, 1,
! 100,842, —BELT-SHIPPING MECHANISM FOR SPINNING JACKS,
—Joueph Baron, Millbory, Mass. _
100,548, —HEpor FENCE~—A. Belt, Newtown, lowa.
100,844 —DerERAENT CoMpPouxD.~—Willinm Berry, Boston,
win,, assignor to himself, George W, Belcher, and Willlam G, Me-
Lood,
100,845 —LaxTERN.—\W, J. Berry, Brooklyn, N. Y.
100,846 —Liprisa JACK—L. J. Bludes, Harrington, and J,
Mahoney, Wilmington, Del,
100 847.—31‘3“! Enaise Goveryonr, — Horace Boardman,
Fort Bichmond, N. Y. & _
100 848 —Canvixag Woop—Myron T. Boult, Battle Creek,
Mich,
100,839.—-Am-m.\1'us FOR MAKING EXTRACTS AND DECOC-
11058 ruoM Correk, TEA, AND OTUER BUMATANCKS,—Louls Hrauer,
Wiashiogton, D.C,

100,850, —Croar SureLp.—~deorge B, Brinkerhoff, New York
clty.
lW,&gl.—FUNNEL Can Froren~—N. L. Brundage and B,

Dowanlug, Pittston, Pa, :
100,852, —PoranLe Been CooLer.—I. C. Bundy, Oneonta,
¥

N. Y. )
100,868 —CuLisany Borner.— K, M. Carnes (assiguor to (iiles
Carter snd Bmith Oarpenter), Rochester, N, Y.
100 864 —Poraro Diaarer.—H. C. Carr, Bordentown, N. J.

100’385’{5.—'Wouu‘l‘uuumu LAtk ~Jumes Chase, Rochester,

-
7"

o
11 5ed

100301.—1':!1& PresprvinGg Sroorn.—H. T. Pratt, New York A

Lonn,
100 868, —CuraNany VessgL—C. . Corbett, Binghampton,

255 X
100,864 —Bopy Loor ronr CanniAGes.—EFredrick A. Cowles,
Mantaville, asslgnor to himaelf and J, B, 8avage, Soathington, Conn.
00,805.—Parer Box.—C. 0. Crosby, New Haven, Conn,

100.?86.—anomm-nw Prate Divrer.—D. H. Cross, Ben-

nlogton, Vi,

100867 —Drruraror.—\Wm. Corran, St. Louis, Mo,

100,868, —Vise.—R. J. Cushing, Bowdoinham, Me.

100,869, —Prow.—M. K. Dahl, Waupun, Il

100,870, —RAILROAD Canr VENTILATOR~—Samucl
Providence, R, I,

100871 —MANUPACTURE OF FERTILIZERS.—J). Y. Diaz, Ha.
vana, Island of Cuba, .

100,872, —LaTcH.—S, W, Drowne, Norwich, Conn.

'100(:873.-¢CA11mAGﬂ Waeen Hos.—Jacob Dump, Kingston,
onn,

100,874 —8711L1L For DisTILLING HYDROCARBONS. —J. B, Ed-
wards, North Greanbush, N. Y,

100875, —MopE oF LunricaTIiNG THE WHEELS IN TREAD
Powzns.- 8, D, Ely, Millstone, N, J.

100.876.—ProoEss oF TREATING AciD RESibuuM rroM OI1L
l‘lﬂ!lll ge.—Alonzo Farrar, Brookline, Moss,

100 877.—CoymprosiTIiON, T0 BE USED FOR PRINTING OR
PAINTING ON SURPACES.—~Alonzo Farrar, Brookline, Mass,

100878 —Division A. — MACHINE FOR MANUFACTURING
Hanvesren Guanp Fixouns.—~Jerome Fassler, Springfield, Ohlo.

Darling,

1100879, —NeEDLE Case.—W. B. Field, Rockville, and Bur-

roughs Bench, Merldon, Conn.
100,880,—CorFEE Por.—J. F. Fitch, B. G. Devoe, and R. W,

. MoLellan, Vandalin, L., sald McLellan assigns his right to sald Fiten
and Devoe. Antedatod March 11, 1550,

100.881. PRroceEss OF MARING (GLASS SIGNS, SHOW CARDS
rro.—~Christinn Flammer, Chleago, I,
832 —CoMBINED CARRIAGE, CRADLE, SWING, AND Bany
Warxen.—W, H, Flanigan, Philadolphia, Pa.

100(.}?88{—1}0'1'0d MaTIC BorLer FeEEpER,.—Elisha H. Goldman,

ayton, Ind.
) k.-l-l-'I'oan)o AND CARTRIDGE.—Rdwin Gomez, New
ork city.

100,885.—Pump,—D. J. Gorton (assignor to himself and W, E.
Gorton) West Ean Clalre, Wis.

100,886.—SusPENDER.—B. J. Greely (assignor to T. O, Potter
and J. W. S8mith), Boston, Mass.

100,887 —APPARATUS FOR ELEVATING AND BAGGING GRAIN,
—J. 5. Hasbronck, Tyre, N. Y.

100,888.—DAMPER FOR PraxoroRrTE.—A. H. Hastings, New
York clti,. Antedated March 5, 1870,

100,889.—PACKING APPARATUS, — Cornelius E. Haynes,
Boston, Mass. 3

100,800.—LEATHER BOARFING MACHINE.—Charles H. Helms,
Poughkeepsio, N, Y,

100,891, —LATHE FOR SETTING JEWELS IN TIME PIECES.—
H. H. Haskett, McLean county, 11l

100,802, —MANUFACTURE OF BRrIicks.—(G. S. Hewitt, Boston,

Muass,

100,893.—ELEVATED RArLwAy.—B. L. Hood, H. O. Hood, and
E. W, Clark, Jr., Washington, D. C.

100,894 —SADDLE.—George Horter (assignor to himself T, K.
Poterson. and E. C, Fenner), New Orieans, La,

La

100.89'5.?1 OINT FOR Fisanine Rops.—W. J. Hubbard, An-
gonia, Conn.

100,.896.—P1rE COUPLING FOR HEATING AND VENTILATING
RAILEOAD CAnS.—F. R. Hunt, Leavenworth, Kansas,

100,897.—PACKAGE BaAND AND FasTENER.—F. R. Hunt,
Leavenworth, Kansas;

100,898.—SEED AND GuUaNO DrirLn.—Alfred Iverson, Jr.,
Macon, Ga.

100):!899.;-}1‘{&31’ AND STAPLE FAsTENING.—E. P. Jones, Shell
ouna, N y
100,900.—RAILWAY CAR Brake.—E. P. Jones, Shell Mound,

Miss.
100,901.—WAGON BRAKE.—Edward P. Jones, Shell Mound,

Mmo

100,902.—MANUFACTURE OF STAVE Basker.—H. C. Jones,
Dowaglac, Mich. 3

100,908, —M ACHINE FOR BENDING Frerr WHEELS.—Wm. J.
Jordan, New Lishon, Ohlo,

100,904 —BINDING ATTACHMENT FOR SEWING MACHINES.—
A. C. Knsson, Milwaukee, Wis.

100,905 —REVOLVING, ROCKING, AND RECLINING CHAIR.—
George Knell, Moorestown, N. J.

100,906.—L1FE PRESERVER.—Camille Krejci, Scranton, Pa.

100,907.—APPARATUS POR WorkING Hrpes.—Henry Lam-

ert, Rochester, N, Y.
100':.‘90%—15‘.u\ma AND Saur Mrir.—Horace Littlefield,
ewls, lowa,
100,900.—N EEDLE-ADJUSTING BLOCK FOR SEWING MACIINES.
~1. A, Macaulay, Northampton, Mags. - ‘
100,910.—DRAWBRIDGE.—Neil Macneals, Cincinnati, Ohio.
100911.—FeaTHEr WasHEr AND DryYer—John Mallory,
Penn Yann, N. Y.
100,912, —MACHINE FOR SPINNING SHEET METAL—John J.
Marcy (asaiguor to himself and E, Miller & Co.), Merlden, Conn.
100,918, —SymorT MinL.—D. W. Marmon (assignor to Nordyke,
Marmon, & Co.), Richmond, Ind.

100,914, —FruiT DRYER—J. B. May, Magnolia, Ohio.
100,915.—PRODUCTION OF LigaT ¥ROM HEAVY HYDROCAR-
Morril), Boston, Mass,
100,916, —PuppLiNe Process ror MAxing WROUGHT IrRON.
100.017.—RAILWAY RArn.—James Millholland, Ren
100,918, —Ioe.Cneam Fregzer.—Thos. Mills and G. M. Mills,
100,919 —Frxog~David Mitchell, Now Berlin, Pa.
100920, —WaATER-WinEEL—A, F. Murray and Heory Green,
100,921 —HANDLE POR TABLE CUTLERY,—J. H. Nichols and
Wm. Bower, Boaver, Pa,
RAKE. —Anron Palmer and €, W,
Paliner, Brockport, N, ¥
100 028, — W AsSHING
100,924.—MoDE 0¥ PRODUCING PROTO-LITHOG RAPILIC TRANS-
ruNS.~ I1sane Rehn, Washington, D, U, assignor to himsolf and Norels
100,925, —FoLpino Crus AND Crapre—D, M, Reynolds, Chi-
1,
I(Kﬁ:)%.—-&nn.\b SriunG ronr RArLway Cans.—F. W, Rhinoe-
100,997, —MACHINE FOR PREPARING WOOD FOR INLAYING .~
(. ¥, Ritohel, Newnrk, N..J.
or to Mowelf and MeLagon & Stovens), New Haven, Conn,
100,020, —MAciNE ¥oir CORRUGATING SuERT METAL -~
100,080, —Varor Bupseiw.—Henry Schminke, Baltimore,
100981 —Caranrnn Remepy on Sxuvee.—Thos, C. Seruton,
100,082, —ScRuBBING Brusi.—John See, Philadel
100,088, —BunoLar ArAanm.—Renben Shaler, Madison, Conn,
—Kllaha Shiver, Washington, D, C,
100,940, —MECHANIEM FOR DiiviNg SEWING MACHINES, —
100,936 —EXTRACTING TUNPENTINE FROM Pixg TREES. —
J. C. Bunler, Cane Hoy, 5. O,
IaMITATE TUE PRECIOUS My
ALS.—Lorenzo 8ibert, Stannton, Va,

noss.~It, 8, Merrill, Cambridge, assignor to W, B, Merrlll and Joshua
—~Philemon Merrymen and Robert MoComba, West Falrview, Pa.
Jiug, Pa,
Polladelphia, Pa,
Mollne, 11,
100.022.—|-l.uws.s1'xzu‘
MACHINE. —G. W, Putnam, South Glens
Falls, N. Y.
Poturs.
Jander, Now York olty.
100,098, —MAcuine For Heapine Bours.—John Root (assigo-
Franklin foys, East Berlin, Conn,
Md.
Farmiongton, N, H,
hin, Pu,
100,034, —~MECHANIEM FOR OPERATING SEWING MACILINES,
Ellaba Shivar (wssignor to J, H, MeBlalr), Washington, D. C,
100,487, —~METALLIC ALLOY TO
Wallingtord,Ot,

100,988, —8roox HOLDER.—Sumuel Simpson,

A

ot

11

R

100080 —~Max-HoLe Prare ror TASNERY
WieeL.~Honry Smith, Jr,, Milwauken, Wias, :

100.940.—RA1L0AD Coxpucrons’ Treker Case—Joseph T.
smith, Lonlsville, Ky, .

100941 —Cons Husken~T, 8. Smith, Cincinnatl, assignor
to himself and O, 1, I Anderson, Salem, Ohlo,

100.942.—WATER-WHEEL REGULATOR~H. D. Snow, Ben-
nington, Vi, Antedutsd March 11, 1870

100,948, —RAILWAY GATE~S, M. Snyder, Brady, Pa.

100,044, —MANUFACTURE OF CEMENT FOR ARTIFICIAL STONE.
~Stunisind Sorel, Parls, France, asslgnor to J, F. Waod, Boston, Mass.

100945, ~MAKUPACTURE OF ARTIFICIAL STONE—Stanislas
Sorel, Parls, Vrance, assignor (o J. ¥, Wood, Boston, Muss.

100 044 —CoMBISED CURBENT-WHEEL AND CONDENFING
Exorse~Iatherly Spoar, Cape Ellzalicth, Me.

100 047 —HEATING ATTACHMENT FOR STEAM
Ellbu Spencer, Ellzabeth, N, J.

1009048, —IroN FraMme ror UrriGnT Praxos—(Geo, Steck,
Now York elty. g

100,040, —WRAPPING SCYTHES FOR RANBFORTATION —
Lovett Stimson (asslgnor to the Greenwoods Beythe Company), New
Hartford. Conn, S G :

100.950.—Horse Raxe.—J. C. Stoddard, Worcester, Mass,

100,951, —TuiLL Courrisg —Chauncey Thomas, Boston, Masas,
Antedated Maroh 3, 1570, L g

100,052 —Asi SaoveL.—R, J. 8. Thompson, Washington, Pa.

100,953 —~MANUFACTURE OF Rosiy Orn—Joseph Treat, New
York clty.

100.954.—(770)"'0517103: FoRr CONCRETE PAVEMENTS, WALKS,

13:!1'(:.—;\. Van Camp, Washington, D, C,, aod M. M. Hodgman, St. Louls,
0.

100.955.—Compisep HepGE TriyMER AND MoweR.—Geo.
Waddington, Le Roy, 1L 0

100.956.—LASDAU CanRniaGeE Door—Edward Wells, New
Haven, Conn.

100,957, —Prow.—R. J. Wheatley, Duquoin, Il

100.95%.—AvroMaric CAr BraAke.—Marmaduke Wilkin and
John Clark, London, England. : S

100,959.—GaGE vor ‘lToBacco Curter—W. N. C. Willson,
sammit Polnt, Weat Va. p

100.960.—CAR BRARKE AND STARTER.—E. P. Jones, Shell
Mound, Miss.

o e—————

STUPFISG

BOILERS —

REISSUES.
8,878.—Saw Minn.—A. P. Barlow, C. H. Eastman, W. W,

mn‘g.z.n. Small, and J. H. John#on. Claremont, N. H., asslgnees of
A. P, Barlow.—Letters Patent No. 72,155, dated Decembar 17, 1865,

8 879.—AuceEr.—I. T. Payne, Chester, Conn.—Letters Patent
No. 15450, dated, March 10, 1568 ; antedated February 23, 1563,

3,880.—Paprock.—F. W. Smith, Jr., Bridgeport, Conn., Geo.
W Bassett, New York cltﬂ; and S, R, Wilmot, Brld&:pon. Conn., nasign-
o8 of Frederick Egge.~Letters Patent No. 86377, dated Feb. 2,156,

DESIGNS.

3.805.—ARTIFICIAL FLowER.—C. 8. Baldwin, New York city.

3,806 and 3,807.—Froor CLotH PATTERN.—Hugh Christie,

.\!c:erﬂ?:nln. sasignor to W. M. Brasher & Co., Brooklyn, N. Y. Two
n n .

3,858.—PAmx OR CHART FOR APPLYING MEASUREMENTS

AXD LAYING ouT DrEss WalsTs.—Willett Cornwell and Elmira Corn-
well, Rochester, Minn.

3,809, —CHILDREN'S CARRIAGE.—Geo. H. Mellen, New York

ity.
3,900 —Crock FroxT.—Nicholas Muller, New York city.
8,001 to 3,905 —TyrPe—W. H. Page, Norwich, Conn., assign-

orto W.H. Page & Co. Five patents.
3,9(*)‘?.——'1“1"1&1)}: Mark.—Wm. Pearson and Peter Hogoboom,
n, -
3,007 —SrATk RoD.—August Pohl, Brooklyn, N. Y.
3.92.8.-.,—HANDLE Car rFor SarcuerLs.—J. M. Riley, Newark,
3,009 —THERMOMETER,—C. R. Sherman aud Wendell Macy,
New Beaford, Mass.
3,010.—BAGGAGE RAck.—R. M. Snodgrass, Pittsburgh, Pa.
3.911.—CookmNG StoveE.—David Stuart and Lewis Bridge (as-

siznors to Davld Stuart and Richard Peterson), Philadelphia, Pa. An-
tedated March 1, 18790,

3,012 —SHUTTER BAR.—John Tiebout, New York city.

EXTENSIONS.

HARVESTER RAKE.—Owen Dorsey, of Newark, Ohio.—Letters

Patent No. 14 dated March 4, : relsame No. 1067, dated Oct, 23,
1860 ; relssus No. 2,582, dated Juno §, 1868,

Woon-BExDIsG MacHINE.—J. C. Morris, Cincinnati, Ohio.—

Letters Patent No, 14,405, dated March 11, 1855; reissue No. 1812, dated
Muy 27,1862,

-

NEW BOOKS AND PUBLICATIONS.

TaE PRINCIPLES OF MEOHANISM AND MACHINERY OF
TransMIssioN. Comprising the Principles of Mechanism,
Wheels, and Puallays, Strength, and Proportions ot Shafts,
Couplings for Shafts, and Engaging and Disangaglng
Geab "By William Fairbairn, Esq, C. E., LL.D,, F.RS.,
F.G.S., Corresponding Member of the National Institute
of France, and of the Royal Academy of Turin, Chevalier
of the Legion of Honor, etc., ete.  Philadelphia : Henry
Carey Baird, Industrial Publisher, No. 406 Walnut street.
Price, by mail, free of postage, $2°50.

Fow names are more widely and favorably known 1o the mechanical
wnd selentific world than that of Mr. Falrbairn, Whatover publication
bears hls namo, bears & guarantee that it subjoct has been thorooghly
thoaght ont, and that its conclusions are presented with that clearness
which characterlzes all of Mr. Falrbalra's works, The volume bofore us
contalns tho results of the exportence and study of one of the moat ac-
complshed millwrights and engineers of the present century, 1t firat dis
cussos the principles of mochanism, and, passlug over the clemontary
forms of conatruction, In which various mechanical wovements are dis
oussed, 1t takes up the general anhject ol the transmisslon of pawer by
machinery, In which the devices in general use for this parposs are dis-
gussed at longth, This Is followed by a chapier on the strength of shafts,
with ruales for computing strongth, tables of reslstance to fexure, toralon,
ete.; and the work ls complotod by an oxtended discussion of various
forms of couplings, engaging and disengaging goar, hangers, plamber
ploaks, maln shafis, oto,, eto. It I8 & book which overy mechanle ought
1O pORENNS,

PrACTICAL Meran Wonrkers' AssisTanT, Compr Met-
allurgic Chemistry, the Arts of Working all Metals and
Alloys, Forging of Iron and Steel, Hardening and Tem.
woring, Melting and Mixing, Casting and Foundiog,
Vorks in Sheet Metal, the sgses dependent on the
Duetility of Metals, Soldering and the l_ugsl [mproved
Processes and Tools Employed by Metal Workers. With
the Application of the Art of Electro-Matallury to Man.
ufhoturing Processes, colleoted from Original Sources, and
from the Works of Holtzapffel, Boergeron, Leupold,
Plumier, Napier, and others. By Oliver Byrne. A now
Revised and Improved Edition, with Additions, by John
Scoffurn, M. B., tﬂllism Clay, Willlam Fairbairn, F.RS.,
and Jamoes Nul“ar. With Five Hundrod and Ninety-two
Engravin ustenting every branch of the Subjeet,
Phildelphis : Henry Caroy Buaird, Industrial
No. 406 Walnut street,

The former o:nnu of this work has, wo are an_ghr-m-ﬂ_mh_hn

.

{o his profaco, boen exhanstod forseversl months; but the demand for It




ménﬁm
' gummu'\nlﬁu hins, Wo oo,
Do additions. Nestdos oareful ravision of the old
nave heen anpanded. Among the subjeots treated

10 Jarge Massos,” by Willlam Olay, and *
tro-Motatlurgy have also hean added, The chapter on
14 the best American work of 1ts alass yet pablished,
ANNUAL OF SCIENTIFIC DISOOVERY ; OF,

soful Arts, Natural Philoso

, Biology, Botany, Mineralogy, (Geo aphy, An-
g(?\,i(t’i‘g, (?to. o_‘ opothcrywhh Notes on the ’ro;g:na of
once during the Year 1800, A List of Rocent B fentl.

Obituaries of Eminent Sciontifie Mon,
5 P‘;B‘:l‘ll:o.s'?&.lohn Trowbridge, 8, B,

ete,
fossor of P
nology,
Zoology
ol

don : Trubner & Co,

Thisannnal 16 as nsual a tolerably complete record of selentic progress
for tho past year, We, however, observe some omission of events which
are cortalnly of greater importancs than some which find a place in the
book. Onthe whole, wo do not think this number has heen edited with

nabated. That edition achleved & wide snd wellmerited
1x #0 well known that It needs no word of pralse from ns,
recotved some very Important and valua:
text, entire now chaplers
in the added omt:‘te;-.
s e x: " hy Jonn
wo And * Metallurglo Chemistry,” and * Motallnrgie Oporations,
Seoffern, M. D, * Recently Patentad Refining Processes,” * Wronght Iron
Applieation of Iren u;‘ mprt;a:::-
| various branches of Eleo
fng.” by Willlam Falrbalrn, Soveralohapterson iy rle

Refinlng Processss,” contains a fall acoonnt of fio Dossomer process. Thix

Year Book of Facls

in Science and Art, for 1870, exhibiting the most Im-
. Improvemonts In Mechanies,
O 1y, Chemistry, Astronomy,

lod by Samuel Kneeland, M.D., Pr )
:l;.ﬁ‘ Ph\’;alology in the Institute, and W, R, Nich.
Graduato of the Institute. Boston : Gonld & Lincoln,
50 Washington strect, New York : Sheldon & Co.  Lon-

not heen properly eredited,

AND Manixn Conrs,

. B Lippincott & Co,

ExXGINEERS,

Assistant Pro.

. ]
Professor of otc:, eto.

AMenrioan.  IHluostrated

Whalnut street,

Froientilic g.wmrgt

iho naunl oare, Wa observe also that some extracts from our Journal

Tur Reconbs oF LiviNa Orvicras or Tue U, 8. Navy
With a History of Naval ()"mru-
tions during the Rebellion of 18615, and a List o
Bhips and Officors Participatin
Compiled from Official Sonrces, by
S\nto Lientennnt U, 8, Marine Corps).

Three fourths of this book Is orcupiod with short blographiesl skntohes,
unoful for referenco. The roxt of the work Is ocoupled In a condensed hie-
tory of naval operations, and a lst of the oMeers aud vomels engaged In
the most Important sayal battlos duiiog the war, The work will bo of
special Intorest Lo milltary and naval men,

Tug MopeEry Praoricn oF AMERICAN MACIHINIETE AKD
Including the Construetion, Appllrnli:m.
and Uso of Drills, Lathe Tooly, Catters for Boring Cyl- |
inders and Hollow Work gonerally.
Feonomioal Speed for the same; the Results Verified by
Actun] Practics at the Lathe, the Vike, and on the Floor,

- Togother with Worksho
ca in tho Massachusctts Institute of Toch- l\ln‘f\ul‘m:tur«.\. the SBteam l.'!nginu, Boilors, “‘"‘.!"‘- Bolting,
By Bgbert P. Watson, Inte of tho SCrestT e

Philadelphin : Henry Carcy Baixd,
Prico, by mail, £2:50,
This Ix a practical work, written by a practical man, designed for the
o of those who wish to learn the best practice as now eonducted In Amer.
onn machine shops, Very littlo spaco s devoted to theorizing,
various mechanienl operations aro dwelt npon with cloarnoss and minute-
ness. Tho reason for evary proceeding s given In s plaln and conclae man-

ner.
mort rapidyy to th

have

tho
in tho Great Batiles,
Lowis R, Hommoersly

Philadelphia : Collegros,

Lronomy.

This s series of
trontod. 5o foar ns

oann of natural se

A cholea table of

With the most thnt, by spucinl o

The pernsal of this

[Maron 26, 1870,

work will M4 many a young mashinist to ndranos
a performance of the most diMenit operations of the

manunl nklil. this Booka soenis Lo have gone,

Tie Casmninos Paysics. Comprising Hand-Book of Chem.
istry, Elomonts of Chomistry, Hand-Beok of Natural
Philosophy, Natural Philosophy for High Schools and

Hand-Book of the Stars, and Elements of As.

primary texthooks in the physienl sclanoes, adapted (o

heginners, and brought up to the latest sdvanoes in the hranches of study

wo oan judge from » cumory examination, they seom

admirably adapted to {ntrodnos the papll easily snd oaturally into the ar

janoo,

Larrixeorr's MaoAazise, for April, hax threo full-page Husteations, sad

contents, The publishers of *' Lippincoit* annonnos
reangement, they will commence In the May numher

Anthony Trollope's new story, " 8ir Harry Hotspur of Humblethwalite,*

y Management, Feonomy of

deliverad Inoye
by Eightysix Bngrovings,
i’ul)llshur. No. 400

Detalls of

810to 812, Ad

Oy Bunsonmeng, — The Scrextivic AMprioas will be

ry partof the city st §350 s yonr. Single coples for sale

nt all tho Nows Stands In this elty, Brooklyn, Jersey Cily, and Willlame
burgh, and by most of the News Dealers in the United States,

Cnvents are deslieable If an Inventor ls not fally preparad to apply for a
patent, A Caveat affords protection for one your against the fssue of a
patent to another for the same Invention, Patent OMce foo on Nling o
Caveat, §10. Agency charge for proparing and filing the documents from

dress MUNN & CO,, 87 Park Row, New York.

SypscripERs—who wigh to have their vol.
umes bound, ean send them to this office. The churge
for dinding is $1.30 per volume. The amount should be
remitted in advance, and the volumes will be sent as
soon as they are hound,

Recerrrs—When monay is paid at the office for
subscriptions, a recelpt for it will be given; but when
subscribers remit thelr money by mall, they may con-
sider the arrival of the first paper a dona.fde acknowl.
odgment of thelr funds,

e —

Advertisements.

Fhevaive of the SCIXSTIFIC AMERICAN ar an adeertiving

medivm cannot be over-catimated, Iis circxiation (4 ten
times greater than that of any vimilar joxrnal now vub-
YHahed, 1t goes into all the States and Territories, and ia
read in all the vrincipal ddrariar and reading-rooma of
the world, e inpite the attention qf those who wish to
make their business bnorwen to the annered rates. A duxi.
ness man wants something more than o see Ais advertise-
mentin a printed newspaper. Hes wanis drexlation. IS
12is worth 25 cents per line 10 adverdise ¢ a paper of three
thousand circulation, it {s worth §2-50 per line Lo advertise
inone @ Airty thovsand.

RATES OF ADVERTISING.
BackPage = . = . 81'00 a line.
Inside Page~ = = = . 75 cents aline.

ALngravings may head adoertisements at the same rate per
lne, by measurement, ar the letler-press.

ANTED.—A Man with some means,who
understands Car Bullding., Address
WAGONER & MATTHEWS, Westminster, Md.

-U LU EAS230.FOR1STCLASS 7 0cT
. 3 SENT ON TRIAL.CIRCULARS MAILED FREE.

AT, Railroad Crosstie Lifter does the work

of 8 hands in l"'":f cross ties, State Rights for sale,
Address » B. SNEED, Nashvllle, Tenn.

END 50c. for your Stencil Plate, Brush,
Ink, etc,, and 1 bottie of Siiver Plateing Fluld, to
M. M. SIGLER, Wilksbarre, Pa.

AW GUMMERS—
b)) For Upright and Circular Saws,and Single & Double
Upsets and other Saw Tools. Send for circulars and
prices. G. A, PRESCOTT, Bandy Hill, N, Y.

Baird’s Catalogue

of Practical and Scientific Books,

MARCH 1, 1870.

81 Pages, 8vo.

” 'I;hc ?‘ndfinmig;u-d begs leave to call the par-
cular atiention of the 100000 rea MENXTI-
;:c szmcu&to hls new and en) st L,
BACTICAL and SCIENTIFIO Books, and to say that he is
desirons of placing a copy in the hands c?f each and
every one f them, and s prepared to do o
He will therefore consider it a favor If they will one
and allsend thelr names and addresses, when catalogues
shall be Prompny malled, free of postage,

He deslires torepeat what he has already sald, that no
onch st of Indusirial Dooks, M;’melfcrmrm Qr ons honuse
is to be found in the United States or Great Britaln
Germany and France alone befng able to produce such.
There Is scarcely o trade, profession, ocen ation, or art
which has not 1ts treatiso or treatises in m{s collection,

Sent by mall, free of postage, to any address,

HENRY CAREY BAIRD,

Industrial Publisher, 406 Walnut st., Philsdelphia,

Important Advance
ON THE DRAFT AND

FEasement of Carriages.
ACKSON'S PATENT OSCILLATING

""', JI'““:""""YE'!A( on Wheeled Vehloles has been tested
of 11 u;v“x‘;*"" r‘ an obstruction, ona wagon with wheels
"h"ru;‘l‘ll ~ ’lq".“"‘ in diameter:; crank of axles ¥ g
chieck the to.3 Joches in higut, of sufclent lenxth to

& e front wheels ; araft with fixed nxles, 5 by, ;

with 'l'("‘”h‘lv v o4 .
2 L NMBE Nxies, 6 1be ; glving a positivo sn ol
< l","u.’/', o8 levs than nxed axls f. Ll L3

Erester the

oscll]ation, and of ooatruction, the greater the
fixed uhvl':rh-: nn‘.;"t':"l"lm‘( momentum Lo overcome
4 ‘—_ » IO grontor ir™ -ty :

Sn passing the fame obstre i’ Lie galn over fixed axles

rue ‘
the dralt will move the \etions,

wheea!s, producing

_ By this constroction
e welght Lefore the axis of thy
L9 T ond s ver hutwaod n

draft, This lmprovement 1x : thesn and the
vehicles, from acar Lo x whee| .lix‘;l::.:x.‘m'r(.:f ':_"l, ‘:..h'f“',“’.

AMERICAN, Beplember 25,1000, Address ¢ CULENTIFIO
.. ¢ ’ SAMI rROYN
50,140 High street, Nownark, Fes 'I"""lll'l:!‘\"' '-: “-v' )
H.:; lmprovement on a fall slzed w :‘..““.“,“,.‘..’. J o \sllrra:
€0, nls) Wwith tests of drafe, Inodels ;'l" Y bu lospects
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BAIRD’'S

INDUSTRIAL BOOK.

LIST NO. 4.

Byrn.—The Complete Practical Brewer; or,
Plaln, Accurate, and Thorough Instructions ir tho
Art of Brewing Beor, Al¢, Porter, including the Pro-
cess of miaking Bavarian Beor, all the small Beors,
such as foot Heer,Gingerpop, Sarsaparilla Boer.Mead,
Spruce Beer, eto,, ete, Adapted to the use of Pablic
Browers and Private Familles. By M. La Fayetto
Byro, M.D. With fllustrations. 12mo............81 35

Byrn.—The Complete Practical Distiller : Com-

rising the most perfect and exact Theoretical and
ctionl Description of the Art of Distillation and
Heetification ; including all of the most recent Im-
provements in distilling agpnralus: {nstructions for
gr:PAﬂn: spirits from the numerous vegetables,
15, etc,; directions for the distillation and prepa-
ration of all kinds of brandiecs and other aplrm.zplrlt-
uousand other compounds,.ete.ote.; all of which i$ so
simplified that it Is adnpw& not only to the nse of ex-
tonsive distlllers, but for every farmer,or others who
mai‘wluh to engage In the art of distilling, M,
{..2:“ ayette Byrn, M.D., With numerons engpv’n‘gx.
0

AR r BRssssnan D Besssmnn ARnsrnmann S ssmnnnnn .

Byrne.—Pocketbook for Railro
gineers: Contalnin
ods for Layiug out
Angles, and &'

and Civil En-
New, Exact, and Conclse Meth-

Iroad Curyes, Switches, Frog
ossiugs; the Staking out of
chellngé the Calenlation of Cuttings; Embank-
ments; Earth-work, etc, By Ollver Byrne. Illns.
trated, 18mo, full bonnd............ PO T %) Bt

Byrne.—The Handbook for the Artisan, Me-
chanic,and Engineer: Comprising the Grinding and
Shapu{gor Cuiting Tools, Abralsive Processes, Lapl-
dary Work, Gem and Glass Engraving, Varnishing
and Lnckering, Apparatns, Materials, and Processes
for Grlndlng and Pollshing, cte, By Oliver Byrne.
1lustrated by 185 Wood Engravings. 8vo.......... 5

Byrne.—The Essential Elements of Practical
Mechanics: ForE eering Students, based on the
Principle of Work. By Oliver Bgn . Illustrated bé
Numerous Woed Engravings, 12mo...c.veuennss. $3

Byrne.—The Practical Metal-worker's Assist-
ant: Comprising metallurgic chemistry; the arts of
working slt metals and alloys ; torgln% of iron and
steel; hardening and tempering ; melting and mix-
ing: casting and founding; works in sheot metal ;
the processes dependent on the duetility of metals;
soldering ; and the most improved processes and
tools emgfoyed by metal workers. With the npplica-
tion of the art of electro-metallurgy to manutactur-
Ing processes; collected from original sources, and
from the works of Holtzapflel, Bergeron, Leupold,
Plamior, Napler, and others, By Oliver byrne. A
now, revised, and iml})rovcd edition, with additions
by Jolhn Scoffern, M.B., William Clay, Wm. Fatrbairn

R.S,,and James Nopler. With five hundred snd
ninety-two engravings ; illustrating every branch of
the subject, 8Y0. G52 PAZCE.....uuversesossssosscssss 1)

Byrne.—The Practical Model Caleulator: For

the engincer, mechanic, manufacturer of engine
work, novat architect.miner,and millwright. By Oli-
ver Byrne. 8vo, nearly 600 pages 21050

@ The above, or any of my Books, sent by mall, free
of postago,atthe pnbllcatlon&ﬂcc. My new and enlarged
Catalogue of PRACTIOAL & SCIENTIFIO BOOKS, §1 pages,
8vo, now ready, complete to Feb. 16, 1830, will be sent,
free of postage, Lo any one who will favor me with his

address,
HENREY CAREY BAIRD.
Industrinl Pablisher, 406 Walnut 8t,
PHILADELYIIA,
s, ENOCH MORGAN'S SONS' 150

(211 Washington st., N, Y.)

For Cleaning Windows (without water); removing
Stalns from Marble and Palnt; Polishing Knives, (no
scratehing); Washing Dishes, Serunbbing Floors, Floor
Cloth, Tables, Bath Tubs,cte,; Pollshlog Tin, Brass,Iron,
Copper, and Steel Wares; Removing Guma, Oll, Rust,
snd Dirt from machinery., Indispensable for Houso
Cleaning, and all uses (oxcept washing clothes), It
Costa but o fow centa, and Is sold by all good Grocery,
qug_, and Notlon Stores,

MERRICK & SONS,
Southnvarle Foundery,
430 Washington Ave,, Philadelphia, Pa,,
M ANUFACTURE NASMYTH & DAVY
BTEAM HAMMERS
CORNISH PUMPING, BLAST, HORIZON
TAL, VERTICAL, AND OSCIL-
LATING ENGINES.

Goas Maohinery of all descriptions,

Sugnr Refineries Ntted up complete, with all moqg
oarn apparntas,

Now York office

02 Broadwav,

"Vork:.

70 PATENTEES.
The St. Cloud Hotel,

Corner Uth ugt}n | (3 n(n..‘\l\'nu;'l‘ulnnu‘)g l)c. tgl" foaa
conn =on ’
Oppoeite Fasent One ﬁlo K from

INE POSTOFFICE DEPARTMENT,
The %‘Pﬁt:elf:elénn. communicating with the Capitol,
Executive Munﬁ\on. l’l‘éon;:n{gb \:’ngi n‘:xud” 1: g;;"’ ol;:pnw
il xfﬁﬁ £. A. i’OL‘i.A'hD. Proprictress,

0 LET—25.H. P.,with ono room, 40x56 ft,,
warmod with steain, Help plenty. Spruce, Birch,

ndant. rcee
Bench, and Maple lumb% l%“ WALKELR, Mondon, Vt.

JUST PUBLISHED

—B Y=

Gouwld & Lincoln,
59 WASHINGTON ST., BOSTON,

The Annual of §§Le_ntjﬁc Discovery;

5 | Year Book of Factsin Science and Art,

FOR 1870.

4 XHIBITING the most important Discove-

rics and Tmprovements in Mochanics, useful Arts,
\atural Philoso g , Chemistry, Astronomy, Metceorolo-
gy, Biology, Incinding Zoology, Physioloxy, and Botany
—Min ogy, Geology, Geograph Antu\nmu. ete., to-
gether with o list of récent Sclentific publications, Obit-
uarics of eminent Sclentific Men, ete.” Edited by

JOHN TROWBRIDGE, 8. B,, .

Assistant Professor of Physics in the Massachusetts In.
titute of Technologynssisted by SAMURL KX EELAND,

%l D., Professor of Zoology and Physiology in the In.
stitute: and W. R. Ntenrors,Graduate of the Institute.
gn% n n:a likeness of Prof., BENJAMIN PIERCE, 123mo.
ot - cc lllllllllll TS R A R R R A R L R R AR R R N

This vol.of the Annualisa valuable and interesting
one, embracing a Record of a vast number of remarkable
discoveries, important facts—curious, entertaining, and
highly instructive—for the Farmer, the Mecha ¢, the
Mercgnnt. the anrcr the Physlolan, the Statesman, the
Cle&-gymnnl.ltm': Se cfili:lc Man, th&, ﬁ:tgt.ntg:;l"‘e;éh:ﬁ.
And no School; no Academy, no . -
selected private library should be without this work.
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PATENT ARTICLE OF GOOD THICK-
L3 G'NESS and durability, sultable for steep or fiat

Can bo applied by an ordinary mechanic or han-
dy laborer, Scnlzinror clr{mhr 1o %/

EDWARD H. MARTIN

72 Malden Lane, nnd 7 Liberty st., New York.

Cotton Manufacturers,

Y OUR ATTENTION i8 invited to Pusey's
A Patent Rug 8plnnltig Framos.the best In use, Sond
for clreunlar, USEY BROTHERS,
- Wilmington, Del,

VERSHOT WHEEL FOR SALE.—

A good Iron wheel—all {ron oxcopt the buokets.

Pit ' Wheel, Crown and Spur “'lnccl.to(fothor wlth Up-

right Shaft, Polnt and Step. WIIl bo sold cheap. Addross
I,- ‘v. LlOUNT. M(!d’n&. NA Yc

rAMES' IRON WORKS IMPROYV'D PORT-
4

ABLE ENGINES are the Best and Oheapest. Soo

they are not before declding, 8 to J0-I. P, always on

hand, Also, Holsters, Stationaries. Baw and Burr Mills,
and other Machinery. . P HAM N,
38 Courtlundat st., Now York,

Painter,

Gilder, and -Varnisher's Companion.

PR R T RS O T T T T IO
Containing Rules and Rog;ulutlous in overy- | g

thing reluting to thoe Arts of Palnting, Gllding, Var-
pialing, Glass Stalning, Gralning, %g‘h!ln » Blgn
‘t}'rltllu';: Gilding on Glnss, and Coaclt Palntiog and
CArniIsnIng §
tiony in Ohl. Colors, ote,; aml n Statement ?{ tho
Disenses to whioh Paintors are pecaliar able,
with tho Bimplest and Dost Roemeoles, Thirteon
Editlon, Hovised, with an Appondix, Contaloin
Colors and (‘.nmrlnr—-'rhuoret eal ond  Praotical,
Comprising Deseriptions of n groat varloty of Ah dls
tons! Plgments, tholr &unlll of and Uses, to whie
aro nddod, Dryoers, and Modes and 0pentlonl-of
Ualnting, ote, Togother with Chevrenl's Principles
of Harmony and Conteast of Colors,  12mo
Cloth LA 2 .l.l0!...'..0........!.‘ll'..l.w
7 Tho ahove or any of my Hooks sant hy mall
postage, at the publication }srlnm\. .\loy nm{‘ rerl;gt“::
valarged CATALOGUR OF FEACTIOAL AND Soienrr
ooy, #l pp. ivo, now ready, aomnlote 1o Mn‘roh‘l'l“ﬁ
will ll»ﬁ mm.dl&-m :r POXEARE, (O aDY ono who will
i ) g eddress,
s HENKY GAREY

THD .
ndustring
400 Walnut st,, :l:m%‘kh": Pa,

22 | Modesty of

Tavor | wi

L. AUSTIN & CO.—

e Rols Mannfacturorsof the Atlantic Water Eleva-
Coaney, and State IEnts Tor batt: | A% chatbe poav N
onnty, an o, ;
ir am’;«m. Addross i!' L. AUSTIN &‘ 00.?.}:0:* k,{?t.
tom J\l r{:; good, roljable agents wanted to sell Torrl.
Al g .

OUNDERY AND MACHINE SHOP FOR

SALE.—One of the oldest and best located (n Minne-
#0ta, has an oxtensive patronage, and ix in good ranning
order. Motlve {:owcr. steam. It 18 farnistied with a
Iarge assortment of pattorns for mill work, agricultural
machinery, and ropairs, stoves, kottlos and n great varl-
ety of other work., The finest quality of molding sand
SUrs of agTICHItaraL mDIOmOntASE Any Kind. Lotston ts

re o ctiltural Implemen any kind, L .

v thriving town o’fm?nhabulnm railronds, navigable
river, and country well settied, It offers sure | Jrco-
ments to n business man. Address Box 2385t Poler Minn,

APETELER &

) ETELER'S PORTABLE RAILROAD CO,,
A s A st b e e e T
‘l‘!%w. New York. Send for clro“n

DOUBLE MAGAZINE!—TWO I
%[t e PHRENOLOGICAL, JOURNAL. . Ser Ayett

IN
Number for Portraita and %lncma of &. | :
Henry Begb Men of the Roeky umﬁq? A ‘&
China, N. C. Ely, S. 8. Packard, Governors of ew York,
What Makes n Good Writer, Diet for Brain ﬁm
Froe Moral Aﬁgcy. Phllosolg? of Falth, Yale Sket

1us, * Cheek,'” Capltal rs. Eabor. ete,
Thirty cents, or §3 o year. Homcnbug%.. Lo
No. 850 Brondway, N, Y, Y et

WATSON’S

 Practice of Machinists and

The Modern Practice of American

and Engineers: Including the C won .Awlln-
tion, and Use of fn 6 To for Bor-
fne 1lndu,en."nn?!¥!lc'3.l\ow%o o.%qncn‘%': vith tho

most Economical Speed for the
verified b

- same ¢ Re
OActunl Practice at the Lathe, the Vise,
and on s Flour: ‘mgmu with Worksh ,op;yg:
gfn%“ i ! ~ei$" * gur ‘
" \\"Auox. late of tha‘,,‘."gsfénufo‘ g‘ngrma i O
lnst:ated by clghty-six en(nvmu. : ,qn.c-.jg,

¥~ By mall free of postage.
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THE FRATE ® WHITNEY COMPANY,
Nartford, Conn,
Bond for deseription,

To Flectro-Platers.

BA.'I?'I‘.ER‘IES. CHEMICALS, AND MATE.
HIALS, In wuts or ulnqyﬂwllh paoks of Inatruction

n n ] I b OMAS HALL, Manufactur.
{'l‘t. » olan, &’?lrnm’.nom D&I.. ?\ocum. Masn, lll:l»-

0o
u-{u cataloguo sent Yoo on application.
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64 Kilby stréet; Boston, Mass,

 SWINGLE'S PATENT COMBINED,

g and Norosig  Machine

1t bores and mortises at on .opeu&lon.r 0 gvcmnd

o e R R i
| ﬁ?ﬁfnﬂu«éﬁ%&?&% N beiween

- WOODBURY'S PATENT

ving and Matchin

‘ :n%‘r’woo’a working m::l?t';:orc..o o

S i

1832. SCHENCK'S PATENT  1870.

- Woodworth Planers.
A5 iR Mnone Moo 5 s ey
i i&m".fxfr? A fi‘sme?tysc:.xe'i‘ork.&

) ¢ bRSALE. A "‘:The Stockc -holda'r% of the “ Du-

~buque Manufucturing Com " Dabuque, lown,
desirl qw&llodnunnn the h’nmm%'r the Co?npam.v rcl)‘r
themselves,on account of want of capital to snccessfully
,gmmu 0 SaMme, h_gub{ olreg thelr extonsive work-

forsale. Tho sh ave been 1o operation sbout
' ‘years, The pﬂg:lw- branch of manafaciure is
it the o T Ol TR S

thr the Northw ) none manu-
o red in the United States. ¢ shops have also full
facllities to doall kinds of mill and machlnery work,
bugque hasa ulation of over 20,000 persons,and with
tho excellent itiea for shipment by river and rail,
‘Affards a brilliant Investment to any party having

g

i
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Tords a bri ;
Pl t0 DUBUQUE MANUFING €O, Dubugque, Towa,

IIHUI'I:U WROUGHT

IRON
BrEaAms & G/IRDERS

THEvUnion Iron Mills, Pittsburgh, Pa. The
A attention of Engineers and Architects is called to
our improved Wronght-iron Beams snd Girders (patent-
ed), In which the commpound welds between the stem and

snges, which ved #0 objectionable in the old
mode of manufacturing, are entirely svolded, we are
gnpued to furnish all sizes at terms as favorable as can

Qobm:%d - where. For descriptive lithograph ad-

the Unio Mills, Pittsbureh, Pa.
: "ho have failed in their efforis to
of thelr rlxmr'wﬂl do well 1o consnlt ns, elther
personally or br mall free of charge. Many valuable in-
ventions are 1 ntx dormant for want of proper mansge-
ment that m h‘b' realize a fortuno for thelr owners it
leed in our haunds and hrought to the attention of cap-
talists. Only those will be accepted which wo feel sat-
{sfled can be sold, as our object is solely the realization
of a commission. A candld opinlon can thercfore be re-
liea upon. Noc¢ e for services unless successil,

References on application, E, E. ROBERTS & CO.,
Consulting Engineers, 15 Wall st., Now York.

8%1’:0 for Hlustrated and Desceriptive Clrenlar. T, W.
FAY, Patentee and Manufactorer, Camden, N, J.

RIDER’S GOVERNOR

CUT-OFF ENGINE.

N ANUFACTURED by the Delamater Iron
Works, West 15th st,, New York., The prominent
tures or_;his cnflno are: Economy equal to any ; per-
fect regulation of speed by cut-off; eutiro absence of
delleate or complicated mechanism; simplicity of design
and pon-Habllity of derangement; requiring no more
care than comman cngines.
Nore~This improvement can be applied In many
cases Lo existing engines. Pamphlotssentonspplication.

A Splendid Work of Art.

The undersigned hove recently published the fine Ste
Engraviog entitied

Men of Progress---
AMERICAN INVENTORS,

The FPlato Is 22x306 Inches,

And contalus the following group of ilustrious In
ntorg, namely: Prof. Morse, Prof, Henry, Thomns
Blanchard, Dr. Nott, Isalah Jeonings, Charles Good
year, B. J, Saxton, Dr. W. T, Morton, Erastus
Bigelow, Henry Burden, Capt. John Erlceson, Elus
Howe, Jr,, Col, Bamuel Colt, Col, B, M, Hoe, Potor
Cooper, Jordan L. Mott, C, II, McCormick, Jumes Bo-
gurdan, and Froderick E, Slekles. The lkonesses are
all excellent, snd Mr, Bariain, who stands ot the hoad
of our Amerioan Eogravers on Steol, In a lotter ad-
dresaed Lo us, says ** that it wonld cost 34,000 to engrave
the plate now,"” which Ia & sufficlent gunrantee of the
very high charactor of the Engraving ns 6 work of art.
'rice of single coplos $10, sent freo, But to any deslrin
10 sabsoribe for the SOIEXTINIO AMERICAN,Lhe papor
will bosent for ong year, togethor with a copy of the
engraving, upon recelpt ol $10, The picture ls also of-
ferod as o promium for Qlubs of Subseribers as followas:
Auy one pending ton names, for one your, and 230, will
have one ploture ; or twenty nawmes, for one yoar, and
50, will also have one ploture,
For Specimen of the Paper and Prospectus, addross
MUNN & CO., 47 Park Row, Now York.

O A DAY .40 new articles for Agents,
2') Bamples sent roeg. H, B, BHAW, Alfred, Mo,

Foery Man his Own

RINTER.—With one of our presses,and the

material aecompanying ft,evoery man can do his own
Hng, thus saving mach time and expense. Clrealars
vontaining mil information about theso Presses, prices,
recommandations.ete, matled froe on application, speel.

ty L outs. hor K o B0, .
T e Tt S NoS P,
ROUGHT-Iron Pipe for Steam, Gas, and

Water; Brass Globe Valves and s}or Cocks, Iron
Fittlags, ote, JOIHN ASHURONY 80 Jolin 8., N. ¥

Iron & Woodworking

Machinery Dopot, New and Second-hand.
GRORGE L. COMMINGS, 140 Center st., Now York,

THE AMERICAN FAMILY

KNITTING MAGHINE

Is guenux Lo the public as the wost 8lwple,Durahle,

Compact, and Cheap Knlttin achloe over inventod.
(R ONTY P e Y anied

machtas will run sither backward or forward
with equal feility ; makes tho same stitch ns by hond
but far superior In every respoct. WiILL KyiT 20,000
STITONES IN ON% MINvTE, and do perfect work, 1t will
Knit a palr of stookings (any slze) In less than half an
hour, It will knit Close or Jmn. Plain or Ribbed Work,
with any Xind of conrse or fine woolen ‘ynm.or cotton,
stk or Hnon, It will knit stookings with donble heel
and toe, drawers, hoods, sacks, smoking eaps, comforts,
purses, muoffs, trlnm;.u hans, nublas, noderslecyes, mit:
tons, afmunz caps, lnmp wlciu. maty, cord, undershirts,
shawls, Juckets, cradle blankers, loggins, wuspenders,
wrinters, tidles, unpou. tnfted work, and, In fact.un end-
less variety of articles In every-dsy use, as well as for

ornament. :
FREM 85 TO §10 PER DAY can be made by any one
with the Ameriean Knitting Machine, knitting nloeiln
eto,, while expert operators can even make more, knit-
u:;g flncé W ork, which always commands a ready sale,
ARMERS can scll their'wool at only forty to fifty

conts H" Ib., but by getting the wool made info yarn nt
a small expense, and kKnitting it Into socks, two or threo
dollars per gonnd can be realized, Onrecelipt of $25 wo
will forward s machine ns ordored.

We wish to procure active AGENTS EVERYWHERE,
to whom the most liberal inducements will be offered.

Address

American Knitting Machine Company,

BosTox, Mass., or ST. Louis, Mo.

ICHARDSON, MERIAM & CO.,

Manufacturers of the Iatest improved Patont Dan

and Woodworth Planlnrt‘ Machioes, Matehing, Sash
and molding, Tenoning, Mortising, Borlma‘snarlng ver-
tical and Circnlar Re-sawing Machines, Saw Mills, Saw
Arbors, Scroll Buwlwlmlwny. 1

Cut-off, and Rip-saw Ma-
chlnuﬁgoke and Wood Turning Lathes, snd varions
other ds ot Wood-workin achinery. Catalogues
and price lists sent on ap?ll fon. Manufactory, Wor-
ccater. Mass, Warchonse, 107 Liberty st. New York. 17 1

ORTABLE STEAM ENGINES AND
Bollers, Complete.

&Bom Powor‘.‘.'.'.l....' ..... ..l.!‘....‘ m
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For Sale by H. B. BIGELOW & CO.,

New Haven, Conn.

ILICATE OF SODA, IN ITS VARIOUS

forms, manufactured as a specialty, by Philadelphia
Quartz Co., 783 South 24 st,, Phfladeiphia, Pa, 2

HE NOVELTY IRON WORKS

ave For Sale at thelr Shop,foot of Enst 12th st, Lathes
Planers, and all Xinds of Machines for manufacturing
Engines, Yools, cte,

9 SAFETY HOISTING
Machinery.
OTIS BROTHERS & CO.
NO. 309 BROADWAY, NEW YORK.

Niagara Steam Pump.
CHAS. B. HARDICK,
No. § Adams st., Brooklyn N. Y

HINGLE AND HEADING MACHINE—

Law™ Patent with Trevor & Co.'s Improvements.,
The Simplest and Best In use.  Also, Shingle, Heading,
and Stave Jo!nters.E&n{ll\zcn.ﬂendlngx“l‘umen. Planors
etc. Addross REVOR & CO., Lockport, N. Y,

Heater, Filter and
L

IME EXTRACTOR

FOR

STEAM BOILERS,
Send for Clrenlara to

D, ¥, WELSH & co.,
Manufooturers, Buoyrus, O,

ODD & RAFFERTY, Manufucturers and
‘DEALEKS IN MACHINERY.

orks, Paterson, N, J.;: Warerooms, 10 Hurolay 8t,, N, Y

Bollers, Bteam l"mupu. Machinista® Tools, Also, Fiax,

Hemp, Rope,and Oakoin Machinery, Snow's nod Judson's

tiovernors, \'\'rlum'-pnl.\'nrlubloLuboll’d:ollmrenulncu.

S —

ODELS, PATTERNS, EXPERIMENTAL,

nod other machinery, Models for the Patent Ofiloe
il to order by HOLBIKE MACHINE CO,, Noa, 5.9 Mo
ot d 592 Wator ot,, noar Jellerson, Refor (0 BOIENTIFIO
AMERIOAN of0ce, o

SHCROFT'S LOW-WATER DETEOTOR
will insure {'our Holler agalnst explosion, JOHN
HCHROFT, 50 Johu st,, Now York, 145 o

URDON IRON WORKS,—Manufacturers
of Pumping Englones for Water Works, High & Low
‘rensure Bogines, Portable l.‘rglnou of nll Kinds, Sogar
Mllln,ﬁcrvw.l.uvcr.l)roQ & Hydraulle Prossos,Machinery
in genoral, Hobburd & Vhlttaker,1(2 Front st Brookiyn.

INEGAR.—How Mado from Cidoer, Wine,

Molasdes, or Sorghom in 10 hours, without using
drugs. For clroulars, nddiess F. I, BAGE,
Vinegar Moaker, Cromwell Conn.

l BALL & €O, Worcester, Mass,, Mann
@ Incturers of Woodworth's, Daniel’s, and Dhinen.
slon Pluners; Molding, Matehiog, Tononing, Mortising
ﬁlmplnﬁ.uml Boring Maohines ; Soroll saws, ReSawing,
Hand Borlng, Wm»‘c‘ Turning Lathes and & varioty of
othoer Machines for Wnrklng“Wuml. Alpo, the beut Pats
cmﬂlmurbl!n;‘h. nlm‘ 1ull (Tlu{ M‘nrmln(u l.\I":u:hluc» in the
world, uhd for our Jlluatrated Catulogue,
mum’xw BALL, K. P, lPAL&'l‘RD

America,

213

L. W.Pond’s New Tools.
TEW AND IMPROVED PATTERNB—
Lathes, Planora, Drilla, Milling Machines, Boring

My, Gear and Dolt Cutters Punchies and shears for
iron, Dealer in

MACHINERY.

Works at Worcestor, Mass, Ofee, 6 Libarty st N. Y
N, .\\- “n\l" “”'.-Li:. ‘i"""r'\l ‘\“""lo

maTm ~ . . . Tk
IATENT FOR SALE.—An Articlo of Tin,
In general nse, requiring but small means Lo many-
fucture, will be sold on Casy torms, Apply 1o
HESKY J. l).\l";’—n,‘{,
T Liberty at,, Now York.

GREGORY'SSEED CATALOGUE

y ryr : ;
1\, Y ANNUAL CATALOGUE, containing » |
. st of many noveltios, besides all the standard
Vogulables of the garden (OvEr 100 OF WIIOK ARE OF MY
OWN SOROWING)., with a cholee Mt of Flower goed
Will Do forwarded auaTin to all. I warranot m y seed,
shall proyo as represented. I warrant 1t ahall reach
each purchinser. |'warrant »ll money forwarded shall
rench me. Hend for n ontalogoe,
JAMES J.H. GREGORLY, MAnnrLenean, Maoss,

e ——————————" S ———

I OBERT McCALVEY, Manufacturer of
HOISTING MACHINES AND DUMDE WAITERS,
602 Cherry st,, Fullndelphin, Pa.

RADE MAR!{ QOI.II) EMERY WHEELS
« L) aro goaranteed superior to any
{u;w; In the market, nu.F.cuc out on
Fing.
Frice list upon applieation.

UNION STONE 0.,

2 Bemberton Square,
Boston, Maas,

Agents! Read This!
W S WILL PAY AGENTS A SALARY

of $30 per woek and expenses, or allow a large
commina'~r, to sell our new and wonderfal Inventlons.
Audress M, WAGNEH & CO.. Marshall, Mich.

HE INVENTOR'S AND MECHANIC'S

GUIDE,—A valoable book upon Mechanics, Patents,
and New Inventions, Contalning the 1.8, Fatent Laws,
Koles and Directions for doing business at the Patent
Office; 112 diagrams of the best mechanieal movements,
with &elcrlptlonl; the Condensing Steam Engine, with
eograving and description: How to Invent; How to Ob-
tain Patents; Hints upon the Value of Patents: How to
sell Patents; Forms for Assignments; Information upon
the Rights of Inventors, Assignecs and Joint Owners:
Instroctions as to Interferences, Relssues, Extensions
Coaveals, together with a great varlety of useful {nforma-
Lon in regard to patents, new inventions, and sclentific
subjects, with sclentific tables, and many fllusirations
108 pages. i* & moat valuable work. Price only 25
cants. Address MIUNN & CO.. 37 Park Row. N, Y.

Foundery Materials,

Facings, S8and, Clay, Bricks, Crucibles, Toolg, Vitriol, Bab-
bit Metal Belting,ete. VANTUYL & 00, 273 Cherry st.,N.Y

HE BEST PUNCHING PRESSES ARE

made by the Inventor and Patentee of the famous

ccentric Adjustment, Infringements npon said Patent
will be severely dealt with. N. C. 8T

mﬁdlewwn. Conn.

gTEA.M AND WATER GAGES, STEAM

Whistles, Gage Cocks, and Enginecers’ Supplies,
\a tf JOHN ASHCHOFT. 50 John St.. New T ork.

HE WOODWARD STEAM-PUMP MAN
UFACTURING COMPANY, Manufacturers of the
oodward Pat. Improved Safety Steam Pump and Fire
Engine, Steam,Water,and Gas Fittings of all kKinds. Also
Dealers in Wrought-iron Pllpc Boller Tubes,etc. Hotels
Churches, Factories,& Public ﬁnlldlngulcatcd by Steam
Low Pressure. Woodward Bullding, 6 and 78 Center st.
cor. of Worth st. (formerly of 77 Beekman «f.).N.Y. Al
mrues are hereby cautioned against infringing the Pat.
ght of the above Pamp. G. M. WOODWAKD, Pres't

ATHE CHUCES—HORTON’S PATENT

—from 4 to 86 Inches, Also for car wheels, Address
E. HORTON & SON Windsor Locks Conn

Andrews’ Patents.

Noiseless, Friction Grooved, FPortable, and
Warchounse Hoisters. <

Friction or Geare Mluincl& Quarry Hoisters.

Smoke-Burning Safety Boilers,

Oscillnting Engines, Double nud Single, half to
100-110‘-"0 power,

Centrifuogal Pumps, 100 to 100,000 Gnlions
wor Minute, Best Pumps in the World, pass
Tud, Sand, Gravel, Conl, Grain, etc., with«

out n*‘nry.
All Light Slmrlc. Durable, and Economiocnl.
Send for Civen nrs. -
WM. D, ANDEEWS, ANDREWS & BRO.,
414 Water stroet, New York.

LY g T TN IN
JOR Family Use—simple, cheagb reliable.

Enits over{thln . AGENTS WANT Circular
and sample stoe '"3‘ REE. Address HINELEY ENIT-
TING CHINE CO,, Bath, Me., or 158 Broadway, N.Y.

CAMDEN

Tool and Tube Workf,

Camden, N.J. Manufacturers of Wronght Iron Tube
Brass Work and Fittings, and all the most lmprovm{
TOOLSfor Serowing, Cuu\nu. and Fitting Plfm. SOrOW-
Iug Machines for Pipe, of five differant sizes, °1Pe' Ongs,
Common and Adlnalnﬁlo; Fipe Cutters H{m Vises, Taps,
Heamers, Drills Serewing stocks and Solid Dies, Peace's
Patent Screwing Stocks, with dles, No. 1 5crows X, X,
){1 % Pipe, ¥Price complote, §10, No. 2 Scrows, 1, 15,1

Hpe, 820, No, 8 both screwn and cuts off, 955 5, 3%,

OODWORTH PLANERS a SPECIALTY

—~From now vnltorua of tho most approved style
and workmanship, Wood-working Machinery generally,
Now 3 and 8 Contral, corner Unlon street, \Worcoster
Masa, Warerooins. 42 Cortinndt st ot, New '\'orlt..
WITHERBY, RUGU & RICHARDSON,

Q"I‘O(TKS, DIES, AND SCREW PLATES
L3 Horton'ssnd othor Chuoks, JOHN ABHOROFT, 50
John ar,, Naw York. {1 |

I UERK'S WATCHMAN'S TIME DE-
TECTOR, — Lmportant for all large Corponu?m
and Manufhoturing concerns = oapably of controlling
with the utuiost accurnoy tho motion of 0 watohman or
l:nu;ulnmn&ura thntg‘nmsl::nouou dlﬂu'wll'\ l\‘l“;‘!}?l'\” of i
ist, Send for s Ulrg . J, B, :
% . Y P, O, Box 10, Boston, Mass.
N. B.=This deteotor ts coverdd by two U, 8, patonis,
Partics using or selling ‘hconlnalrumcnu withont ntathos
rity from mo will ba deslt with according to law.

ALY Py %

Chas. E. 'mery,
IVIL AND MECHANICAL ENGINEER,
)| No. T Warren st,, Now York.

riswings and specldgations rnlshed,  Steam Ma-
ohlnery practically tosted, Inventlons examined for
ﬂuplln{lnu. ltu(ul? by permlssion, to Horatlo Allen,
I8qy,, Cnpty John r‘(‘uou.(,. H. Dolsmutor, Bxq., Heokoer
& dm.. pud othor eminent engineers and mannfacturars

ORTABLE SBTEAM ENGINES, COMBIN
ing the maximum of ¢lllclenoy, durability and econs
om vﬁlll the mintmom of welght and price, Thoy ara
wu(v'ly pnd tavorably Xnown, mora thish ‘NII? leu%én
wee, AN wirranted satisinotory or no sale, i ©

clroulars nont on apnlivation, Addross
JO (II'OADLKY & CO Lawrenoco AMass

—~
\ ILLER'S FALLS C0O, .\1nnufm'pr _lim‘-

. bar's Bit Brace, N6, &5 Beskman st., New 1 or)

\.\H'thl(',\f\' TINNED
/ SHEET JIIRON. :
oating noiformly aver tha entire sheet, by an entirely
now and patented process. All slzes and gsgos on hand
und masde to order.
H. W, BUTTERWORTH & SON,
2 and 3 Haydook st., Pulladelphia, Pa,

—— —

2 eow it

B. K. BLISS & SON,

Nowm, 41 Park Row,and 151 Nassau St,
NEW YORK,

Importers, Growers and Dealers in  Garden,

Field and Flower seeds, Horticultural
Implements and Garden Requsites,

Would Inform thelr feiends and the public that the Six-
teenth Annual edition of thelr IHlustrated Seed Cat-
nloguc and Guide to the Flower and Kitchen
Guarden,is now ready for distribution.

No palns or expense has been rpared In preparing thix
edition to make it the most complets work of the kind
ever published In thia conntry.

It contalng 120 pages of r{oscly printed matter; np-
wards of Two Hundred Choles Engraviogs of Favorite
Flowers snd Vegetables, and two beautifolly colared
Lithographs of the celelirated Lillum Aurgtum and o
group of Prizse Pansdes; and a descriptive llst of up-
wards of Two Thousand species and variction of Flower
and Vegetable Seeds, Includiog all th= novelties of the
past sesson, with directians for thelr caltore ; also a Hag
of upwards of One Hundred Varieties of Cholee Gladio-
v with mapy otheér Summer-Flowering Bulbs, ang
much lﬂuzrnl loformation upon the sunject of gardening
geuerally.

A copy will ba malled to all applicants inclosing
ticenty-five centa; customers supplied without charge.

Bliss' Goardeners' Almanae malled o all appils
cants npon recelpt of a S-cent stamp.

Address « K. BLISS & SON,

' P.0.Box 5712, New York,

l’ ASON’S PAT'T FRICTION CLUTCHES
L

a uvls‘)}am\mlctar%i b 'gc())!lr:c ,\'&\%aluon f Co. . Prov
ce, B. 1. Agents, R, $) w IS Ave. D, N
York - TAPLIN RICE & CO. Akron. Ohis 1 2

16 tleow

Independent Steam

BOILER SUPPLY
OR
Feed Pump.

RELIABLE FOR HOT OR

’ COLD WATEER.

7 Circulars sent free. COPE & CO
LN No. 118 East 24 st., Cincinnati, Ohlo,

Molding Machinery.

HE MOST VALUABLE MACHINE FOR

Planing Irregularand Straight Work in all branches
ol ood-Worklnng the Combination Molding and Plan-
ing Machine Co."s * Variety Molding and Planing Ma-
chine.” Ourimproved gnards make It safe to operate;
our combination collars save one hundred percent: and
for planing, molding, snd cutting irregular forms, our
Machine is ansurpassed. The right to maXe and vend
these Machines Is owned solely by nsand we will defend
Purchasers in case ltigation is forced upon them by
ll:);{plﬂica pmxendlng to own Patents on % art of our
Varfety Machine. OMBINATION MO 5G AND
PLANING MACHINE CO., 421 East 30d st., or Postoflice
Box 8230 New York City. Silas M. Hamliton, Baltimore
Samuel Legrert,New York. 19 tfed%

l@Gear's Variety Mogl-ding Machine ¥

WarrasTED THE BEST ¥ Tne WorLp ron
)Ioul.u:ﬁ and Quttlng Trregular Forma, with Pateot Tmprovesscnts
for Combinatioa Cutiers, aad Patent Guany’ (o protsct operniar and
material, Socared by six Patents  Dends of Fight 1o sae fursiabel
with every Machlne sald, Jo protect parties Iz selaz them. Bufire
partlasing Combination Moakling acd latieg se Co’w ur
Groavenor's Mongrel Infriaging Machlioes (whek they aad their
ageais Ia behalf of the Sluper Sewiag Machise . L and the Central |
Pacifs R, K. Co.s asid othezs 10 whena 155y Rad soll Mazhine o
be wand catl of the dtate of New York. Rave besn maade to pay ua |
for waing,) or Dall's or Fay's ln.‘dacinf Aacliiaes, wileh miers
bave hn-f 1 pay oa for right to mae,  Acdrees for pasticulars and
MazAlaes, Saro Owners and Jawfl Manufacterers for all the
Uszlted States, except N ew Yoak AN &L GEARE COL. .
IV Naw Havew.Cosx,. e 31 Lideaty Strects New York,
e O it iiting - — s =y

bj ACHINERY.—S. C. HILLS, No. 12 Platt

st., Now York, dealer in all Kinds of Machinery and
aoninists* suppliles. A a
ECOUNT'SPATENT
HOLLOW LATHE DOGS
N CLAMPS —Asetof § Dogs
from & to 24n,. inclusive, 385, A
sot of 12 from X to din f1700,
Five slzes Machinista® Claps,
from 2 to &in., inclusive, $11.
Se¢pd for Clroular.

C. W, LECOUNT.
= South Norwalk,

PLATIN
Excelsior

LUBRIGATOR

For aylinders of Enginea. The
most darable and best oll cup,man
ufagturod by

nv Rv LB“;“J\S.

Lobigh Valley Birass Works,
Bothlohou, Pa.
Send for desoripiive elroular.

_I BOARDMAN, Laneastor, Pa.—Superior

e Patont Corlantiing Machinory, Hard lald Twinoe
Cord, and Rope Muchinery, with l'ul.rgto;rft Coudom%r

INCINNATI BRASS WORKS. — En
atvery Low Prices. ¥ LOUNREN MR, ropes

Cinolnnatl, Onlo.
B. BIGELOW & €O,

o Bridge Engineors aud lmn‘Bﬁw I‘fgﬂrt;‘
L) Wy VS

-

Conn,

H.M. RAYNOR
LA e AT Bond st., N. Y.

HENRY W. BULKLEY, ENGINEER,

Mechanical Desigus, D Estht
ole: 0 ii'um’i'm;. w’%r%'. vEattnatos,
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Advertisements.
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Adrerfisements 10ill de admisted on this page at the rate of
K100 per dine. Enxgravingsmay head adoertisesents ot

e atwme rode per lne, by measnrement, as the letter-

BALL BLACK & C0.

Nos. 565 and 567 BROADWAY

Offer an Unequaled Assortment ot
JURGENSEN, NARDINE. JACOT,
SALTZMAN. NICOUD, GERARD,
FRODSHAM, PEARDON, GORDING,
RUGENSTEIN, HARRISON, TAYLOR.

ALSO. A FULL LINE OF AMERICAN

WATCHES,

At the Lowest Price.

Manufaciurers of Machine Screws,

all Xinds, for Sewing Machines, Guns,
~ Clocks, Scissors, Trusses, ete.
=3 C. DUCREUX & CO,,

! S Elizabeth st near Grand, New York.
ROPER'S NEW

Caloric Engines.

send for elrenlar.

R. C. E. CO. 4 Cortlandtst., N. ) T

WATCE MAKERS

[Hustrated Catalogue of P. & STUBS' Tools and Files,
Twist Drills and Chocks. Screw Pistes and Taps Machine
Serews, Emert Wheels, Foot Lathes, etc,

GOODNOW & WIGHTMAN, 'S Corablll, Boston.

RENCH BAND SAW MACHINESSAWS,
Taper Flles, ete., Machines for Scroll, Resawing,
<nd Loz - Mongin & Co."s Band Saw Blade sll Sizes, obn
aand aod made to order.
Al sz\irﬁs oro’r:md E.uir Machines InJoperation at Ma-
hogan 1. 30tk o2, E. K.
TN GEORGE GUEUTAL., _
Sole Agent for the 17, 5,98 West sth st N. Y.

ATENT EMERY
GRINDERS,

For grinding TOOLS,
Gumming Saws, Dressing
Castings, Grinding and
Polishing Metals, ete.

Jmportant saving of
time, Iabor, and fies by
thelr nse.

Three Sizes.

Manufactared by

» AMERICAN TWIST
DRILL COMPANY,
Woonsocket, R. L.

DREDGING.

rTYHE Subscribers beg to call the attention
of Eugineerrs, Contractors, and Corporations to
tuelr NEW PATENT DEEDGE PLANT. by which Har-
bors, Docks, Carals, Bars, Rivers, and Chan :2ls can he
decpened or cut srom 5 feet to 40 feet in any soll, with
great speed snd esodomy. The Dredze Plant has beeén
already supplied 1o the Clyde Trust, the Government
Worksat Carifogford, Ireland. the Great North Sea Ship
Cansl, Holland, the Dristo]l Channel, Corporations of
Hartiepool, Greanock, Aberdeen, Scotiand, and else-
where. Can be delivered 1o any part of the world, and
is particalarly adapled for expos . d locallties,
W. SIMOXSS & CO.,
Englineers and Shipbullders, London Works, Beufrow,

. w6 A v
OLIVER'S PATENT POWDER
4 l L . » — »
HE great advantage this Powder possesses
over the common powder 13 that it can be made
strongrer withont Incressed cost of material, 1t also
makes lods smoke and Is Innxplosive wheo not confined.,
This powder can De manafactored with perfect safely
wihe workmen employed, sa there Is no danger of ex-
plosion In s manufscture. The mode of manufacture
Malmpler and mors thorough than the pressnt process,
requirine fewer hands and mueh less cost of machinery
s proportion 10 the gquantity mannfaciarod.

A -.—/-.‘;;.'», iedirons of making arrssgements for its
asn address (o me alrect.,

PAUL A. OLIVER,
Eooms £3 asd 45 Trinity Ballding, New York.

manuiactare, wil phe

SMALL

Water Whegls.

“-' Are "‘t \"l:'l‘lf‘fl'l:
with 8. D, Parker, M. 1.,
and bhave never bad xny

torrespondence with
hin Hut his very fine
ngd Interesting seennnt
fn s¥aln rorminye it
2 0.5Vl ,';‘-.,",7'.',
\"t!‘\‘._ reqauires at
tant DUr slilncerent
thianks
Relow s Mr wi
A Jetter 10 1u revar:
. « b
10 us In regard o the
whe !
irua ¥ Mar
‘I T swen LerrerL &
el ” : Park tals :
ERT
MENt af Tth Jan. are pubst y - -l ol 4
)W Iut >} of the Tittls w? . - "' :
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Scientific  Dmervican,

] S 5
Woodward's National Architect, 1,000
Working Plans and Detalls for Suburban and Villagzo
Houecs, with parspectives,elevations, seetion, il de-
1all drawings specifeations,estimates, Pospald, $14,

Harney's Barns, Out-buildings & Fences.

200 Designs, lnclmllnr Stables, Gates, Gatoways, and
Stable Fittings, Postpald, §10,

's Co es and ;
Woogwards Coftages and meym Houses

Woodward's Suburban & Country Houses.

30 Deslgns and Plans, Postpald, $1°50,
150 De-

Woodward's Country Homes,
slgns and Plans of Modernte Cost, Poatpald, $1°50,

Burn's Architectural Drawing Book.
S0 selfdnstructing Nustrations, Postpald, £2.

Completoe HHastrated priced catalozue of all books on
Architecture and Agriculture malled free,

GEO. E. WOODWARD, Publisher,
191 Broadway, Now York.

Pratts ~Astral” (il
.

n'," 4 "t' V-
i

N\ J'
Q

A SAFE LIGHT FOR OUR HOMES.

¥ Pratt’s Astral 1s a perfectly safo {llaminating oll. Itis
a distinct product, and unlike any oll ever offerad to the
ublic: s strictly pure,containing no mixtures or chem-
cals; burns in the ordinary Keroseue Inmp. with a clear
and brilllant light; emitsno unpleasant odor while burn-
ing., and Is wholly firee firom danger of explosion. Faml-
Hes will find It an acceptable substitute for keroseéne.
The followlng Is but one of many testimonials:
New York, Dec. 84, 1869,
Mn. Cuas. PRAaTT, Dear Sir:
1 wish to add my testimony to the good qualities of the
“artral " OIl. A few nights ago, at my residence in Clife
ton, N..J., the servant zirl aocidentally knocked over a
llﬁbtcd jlamp flled wlth‘your “Astral” O1l. The lamp
fell to the floor and was {nstantly broken, scattering the
contents over the carpet. The wick, which was still
barning, fell ioto the ofl, but did not ignite it, and was
Flckcd up and blown out, without causing any damage,
urihier than the loss of the lamp. 1 nave been barning
vour** Astral " Ol for a number orfmonths,and am high-
Iy pleased with it, I consider it perfectly safe,and would
use no other. Yours very truly, C.D. SPENCER,
With H. B. Claflin & Co;, 140 Church st,, N. Y.
F#™ The Astral Oll is for sale by druxglcau and grocoers
everywhere, and at wholesale and retall by
011 House of CHARLES PRATT.
108 Fulton Street, New York,

Send for Circular and price lsts,

EMPLOYMENT.

200 A Month with Stencil Dies, Samples free. Ad-
ress 8. M. SPENCER, Brattleboro, Vt.

SPECIALITY—Metal Planing Machines,

with valoablelmprovements Fnlcn(cd.
0. WHITCOMB & CO., Manufacturers,
Worcestor, Mass, Established 1952,

MODEL MAKER AND MACHINIST.

Working Models and Exporimental Machinery, Gear
Cuotting, and Stad and Rivet Tarniag.
J. F. WERNER, 62 Center st., N. Y.

PAT. SOLID EMERY WHEELS AND OIL

STONES, for Brasa and Iron Work, Saw Mila, and
Edge Tools. Northampton Emery Wheel Co, . Loods. Mass,

JFROM 4 to 500.H. P.in

. eluding celebirated Corlle
Patent Variable Cat-off Engines
SiMle Valve stationary Enginos
Portable Engines ote. Also, Clr
cular Mulay, & Gang Saw MUls
Sagar Cane Mille, shafting, Pul
lo-f)-_c_-l(‘. Whoat and Carn ‘“lll
Clreular Saws Belting. ote Sond
for Circulnr and Price Lint,

WOOD & MANN
STEAM EXNGISE CO.
Utioa, N. \

l“.\l(.\l ERS and CANVASBSERS

can find no more pleasant and profitable

WINTEKR EMPLOYMENT.

than tasell the PERKINS & HOUSEPATEST
NONEXVLOBSIVE KEHOSESE LAMDP. oon.
structed on Sir Hamphrey Davs's plan. The
meort eminent sctenritie men progouncs it

1. ADSOLUTELY BATE

LIt given t ~loe snmuch Nebt.

L, 1L pans 3N per cent less o)),

o 4.1 Iasin alifetime
i 5 11 gives no odor inharning.
6. 1tis nsnccessfal rival of gas

Fyery Iamp warranis d as recommended .

Oae prentenid 7 intnpe Lhe Nrst tyo
from hoose Lo house ‘ aays 1n going

(Oneold farmer sold 108 lamps In s town contatning
A famii Mt e o anid, “ I have Hyed tn be n','...]"x o
my ¥ind." Good sgents clear 212 pery dny

Yor 4 eriptive rfyr')ln' AR terme, addrom

VOTAW, MORTOOMERY & OO

Clevaland. Ohlo. and)Y Conrtiandt sl.. New York

JOILER FELTING BAVES TWENTY.
) AT prr cent of Fael, JOHN Asu HOYT.
; S Johunst, New York

o B e e PRITES, Worth from 8150 08100

Awna v:rr] 0 Babhae rihe "‘ Y 'h‘.
n's '[ ERRHOLD MAGAXINE, the Inrgest nod Lsst
Al Y N the worid Nimiiar prizes Lo he re
: {'_'5 partiewiare in Marehh Numher ¥y
l v RO, OoF pent with Calanlogar of 're
L L Address

i WOOD, Newhaureh, 5. Y
| \] ‘AB & HARLIN, Manufscturers of
l | . ‘.‘, " ’ ’ "y and RUDEs, Drass Cooks.,
' £l N - AN histion N glc'l.unfcg sid Ol v ..
B ) e i oY IMowibars rnme Waork. v
d O ey Uotts’'s Patent "!w"n" l’lln,'.

i . NO.W Jobn s, Buaw York

o e i Mipe and Studd Wrenel, fo
‘ e STS, Meoam Envines, ok Frine

W UCTRESSELY, Yort Warne. Tud

“ .\.‘h'l‘ NTEEL & WROUAGHT

-

Price One Dollar.

507 MECHANICAL MOVEMENTS,
By HENRY T. BROWN,

. 0 r Engineors, Machinlsts, Draftsmen,
It;{‘t'v?\l'o‘v‘r:f .\‘l‘:gt‘l‘f::(nrora. und .\rllnnm ancrally, Con-
tains 507 heantif] engravings of Mechanienl Movoments,
each one weoot Ennlcd with n conoise description. Price

i

: : Addross
1. By mull g P USCH, 87 Park Row, Now York.

S HE OLD RELIABLE.”—Over 10,000
Machines In use—sold mostly by canvanlnﬁ
agonts. The only Kind that knits circular and flat wor
of all slzes, and nnrrc:;wu and widens on both, Send for
\ 1 SAMPLE STOUKING.
At ‘1‘,“; MEB MACHINE CO., Chlcopec Falls, Mass.
NEW YORK OFFICE, No. % Cllnlon)jlngm

- = E.Allen & Co's
' NEW MODEL

Cartridge Revolver.

Weight ounly 6 ox. Can bo carriad in the
) vext pocket. Seven Shots, 22-100 calibre.
Lightest and best Revolver in the world.
Addross, ETHAN ALLEN & CO.
Woncesten, Maxs,
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Fnctorg, Trenton, N.4J.. ..Uffice, No.%2 Jacob st., Ny
82 Branch Office for Pacific Const, No. 606 Front st
San Francisco, Cal.

T ORA 0N avssusabnsnsressives 48 Cannon street.
KOHNSTAMM,

Muannfactarer ot

"ULTRAMARINE,

And [mporter of English, French, and German ° Colors,
Puints, and Artists' Materinls, Bronxes, and; Metals, No,
Lgo Ch‘gmt':‘er- street, between Broadway and Chnrch st,,
- ew Ol‘ . -

ParreRN] et
WIRE ROPLE.

Manufactured by
JOHN A, ROEBLING'S SONS,

Trenton N. J.

FOR Inclined Planes, Standmg BhiguRi%gmg
Bridges, Ferrles Staysor Guys on Derricks & Cranes
Tiller Bopes, Sash Cords of Corper and Iron, Lightuin

Conductors of Copper. Special attention ¢iven to hols-
ng rope of all Kinds for Mines and Elevators. Apply for
circular, giving price and other information. Send for
pamphlet on Transmission of Power by Wire Bopes.
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\UPPER PAT. FURNACE GRATE BAR.

Reeosived the Highest Preminm ever awarded (o the
United States (a Sliver Medal), and honorabie mention
sl the Parls Exposition. Guaranteed more durable, and
to make more steam, with less fucl, than any other Bar,
Reduced price. Send for dncrlpuvedmmp let,

L, B, TUPPER

120 West street, New York city.
THE

Tanwite Emery Wheel.

Does not Glaze, Gum, Hoat, or Smell. Address
THE TANITE CO.,
Stroudsburg, Monroe Co., Pa.

Reynolds’
Turbine Water Wheels.

The Oldest and Nowost, All others
nnlr imitations of ecach other In
thelr sirife after complioations to
confuse the publie. Wodo ot bonst
butquietiy excal them all Instannch
relinblo, economical power. Peau-
ufn!um blot free, GEO.TALLOOT,
Liberty st Now York.

‘RON PLANERS, ENGINE LATHES,

Drills, and other Machinists' 'r(;o of Baperior Qual-

Ity, on hiapd and finisting. For ssle w, rr D

uon and Price, addross NEW 1AV NAN(YI'Q(& u
o

ING Ul new llnrn._('u.l_m.
ROOT'S WROUGHT IRON SBECTIONAL

Safety Boiler.

Composed of bost Wronght lron Tubes, tested to 500
pounds | uo Inrgo shest iron, shell or thin ¢ast iron
explode. Alwolutely safo, soonomioal, darshie, and el
fiolunt, Send for pemphlet. Also, Bleam g(rmni_l)mn
Pomips, ol HOOT STEAM BN 0.

0 and 97 Liberty at., New York.

roved Awning.

B2 e (mmwxuwnons
My shonld S wdreaeed

to J. I ARMSTRORG, Ur
bans, (o,

It obvisies the neoessity
far posta OF MIpPOrts sl e
fron &dﬁe. provides & neat
‘ . snd effective aholtar for thn
awning when rolled nv. & porfecily easry W sprond out
or roll wp. \s stmple Ih constraction, abd nmrnshl
tartofal th sppeamncs, 18 osn be fll" ar partially "7.
tended o mhu’! orexolnde Hght withoul thv ald of o »
pider,snd 1o s moment’s Hme o ounslder this o
ol Awhing s Tar suparior (o any form of osny s swelug
heretafare omplnn-n.(nmblllln? s it Ao, ““NW" A
conenuionee. sud oomnliness, ‘i e hibition sl ‘(g
pok's, Koo ¥ and 87 Park Pisce, New York, Ses Belvn-
e Amertosn dated Xoy ﬂ.l'b

Gearing.
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MERCHANT OF RESPONSIBILITY,

f
and in Good Randing, deslres 1o mak
r:n nl with some h‘ e mupsinoturer ;M ltt. .h."::‘. :;

the snle of goods. e will be prepared 16 wake

a o gooids oonsigusd :l.b e houss, v an .%
S\ usigioss b wmrinly "

drese K, !%‘m.olkn 0.4“..\"' ml m .,

| Maren 26, 1870,

T. V. COarpenter, Advertising Agent. Address
hereafter, Box 77, Now York elty.

HARR S[]N SAFETY

BOILER.

First olnss Medal, World's F Ir, Loadon, 182,

And American Institate Falr, Now York, 18060,
O"l"{ 'i?w uﬁ’"o?m!?fﬁ' {elphia, P

Addre on Boller Orks, tindeliphia, Pa., or

dresn Hurrlaol ' A, COLEMAN, Agont,

110 Broadway, New York,and 130 Foderal st,, Boston,

g EVERY DESCRIPTION

k'. e Guaranteed under a forfeiture of

#1000, to cut the most lumber with the least expense

Hewnry Disston & Son,

PHILADELPHIA. Special attention pald to ournew style
Circulnr, Belt, Cross-cut, Mill, and Hack Saws, Orders
recelved from England, ireland. and the Continent,

Oal Lcather Belting.

Manufactured oy CHAB, A.SCHIEREN, 2 Gold st,, N.Y
O~ SCHLENKER'S: PATENT. ©

BOLT CUTTER|

New INVENTION. ADDRESS,
HOWARD IRON WORKS, BUFFALO.N.Y.

P BLAISDELL— 1R

e Mannfactorer of the Blalsdell Patent Drill Presses
& other Machinists’ Tools, Jnckson st. . Worcester. Mass.

THE COMMERCIAL AGENCY

REMOVAL,
And 1870 Register.

THE PROPRIETORS,

hlessrs. McKillep, Sprague & Co.,

ave removed to thelr New and Spacious Office, 109
and 111 Worih st,, one door east of Brondway. Thew
commodations to mest the demands of increéasing b
ness, are double the room heretofore occupled, making
it the most exténsive, best managed, and thoroughly fit-
ted np In the United States for this bosiness,

The REGISTER, poblished in January, is more com-
lete and full than any herctofore,msaking over fiye han.
ed thousand ( ) nam 11y rated with refer-
ence to thelr oharacter and Commercial standing, em-
bracing the eapital of each, from one thousand ollars
to over millions, the history of which subsceibers can
obtain from the records at our office. This Agency has
been established over one quarter of a century pur-
pose still further to develop Its faciiities. to ald In'dis.
posing of credit,
We Invite business men to call at our new establish-
ment, and see for themselves, also, the completaness of
onr business system.,

McKILLOP, SPRAGUE & CO,,

1090 & 111 Worth st.,
One door east of Broadway, New York.

REPEATING  FIRE-ARMS

OR SALE, viz :—
g:g Wlnsbnur quuﬂnx Muskets.

o Carbines.
2,000 Spencer . s, >
0000 =~ :
Jo“l Single “Bnoch !os.ampo m%n.ci .
' e .
X" lgfull L

Mt ko TR HEPRATING ARMS 00..
Now Haven Conn.

LLUSTRATED MANUALS and Catalogues

sent by mall for 10c, each.
Mathemnatical lmtnmenu............lupl‘u
Optical Instrumoenta. ... ..cocviivannenss
Stercopticons and Magic Lanterns.. 88

Philosopnical Instraments........... ™8 "
w,

“m’%a cn.m""‘%?ﬁ..‘ma“ clonla, Py,
%}2 A DAY TO MALE AND FEMALE

Agenta to lntroduce the BUCKEYE §0
TLE SEWING MACHINES, Stitoh alike on la ;.
and Is the only LICENSED SRUTTI q& A
nox,ln tho United states for less 1l others
are nanemoan‘and the seller an ucéxal

srostcotn 0t JORERA A O b

CARVALHO'S

Steam Super-Heaterﬁ

-_——

Ser e R BY B e B

Lo Lo Sm'ith,
NICKEL PLATER,

65 CROSBY ST., NEW YORK.

LICENSES granted by tho U. N, Co., 173 DROADWAY

THE SCIENTIFIC AMERICAN
FOR 1870.
A SPLENDZQ PREMIUM.

This Hlustrated Weekly Journal of
Practical Information, Art, Sclence,
Mechanios, Invention, Chomistry, and
Manufmotures—Entored Its Twenty. fith
Year on the Ist of January.

The SCIENTIFIO AMERIOAN stands st the head o the
Industrial Journaly of the world in point of Clrenlation
and Inflasnce,

Every number has Sixteen Imparisl pages, embel:
Hiahed with Engravings of New Inventions, Machisery,
Tools for the Workshop, House, and Farm, sleo Publie
nur-l:.c’;m. Dwelling Houwes, and Englosering Works.

o Lllustirated rtment of the : R
Depa Vof ummw

AN In 8 very siriking feature, and has el .
of the Press; and all artleles appoaring in It columns
are written in & popuiar and (oatraoll ve wtvin.

oto. HEN

To Inventors and Mechauics (e BOLRNTIFIO ANRAI:
OAN his spocial value and i from (he Teot thst It
farnishos an OMeial List of Inued, with coplons

Botew of the prioeipal Amerieas -cw:::m

The Publishers offor as & Preminm fur Olabae the Iarge
and splendid Stoel Engravit—> Ameriesn [nvostomn,"”
we follows: Any one sending ten subweribens for one
yoar and §00, will reoelve & pleinre, oF twenty subserih,
ors and #30, will reculye one ploture. A @lub way be




