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THE BALTIMORE CONCENTRIC ROTARY ENGINE.

It 18 hurdly necessary, at the prosent day, to direct espe-
clal attentlon to the relative proportion of advantages and
defects fnherent to the rotary englue as o type; nor is it here
needful to draw any contrast between it and the recjproca-
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ting engine. Although having the merits of compactness
and lightness, and generally that of cheapness, which ren.
der it admirably adapted to certain requirements, the rotary
is in compamtive infaney; and hence, while, in the future,
inventors will unquestionably seck to augment its advanta.
ges, at present thelr efforts aro more particularly directed
toward overcoming the practical difficulties which militate
against its employment to an equal extent with its older
rival,

The principal obstacles to be surmounted, as wo have be.
fore remnrked in reforring to engines of this class, are those
in the way of using steam oxpansively with a variable cut
off and without undue clearance, and also in the reduction of
frictional loss to & minimum by prevention of Wear and by
perfect equilibration of working parts. These, by proper
means, once overcome, it is clear that an advance of no smull
importance will bo effected, and an engine produced mani-
festly capable of coping with the best rociprocating machines
of equal power, ns regards durability, efficiency, and in point
of cconomy of fuel,

The inventor of the device, to which in the following do.
scription we propose particularly to refer, has, he states, con.
ceived the sumo with a full knowledge of the matters whore.
in the older forms of rotary engines have been found want-
ing. How he has succeeded in avolding such diMculties s
a subject for the intelligent judgment of the reader; though

BALTIMORE CONCENTRIC ROTARY ENGINE.

it 1s a matter of regret that the short period which has
elapsed since the completion of the fnvention, hay precluded
the making of necessary competitive trinls, und the couse-
quent formation of opinion upon & basis other than that af-
forded by n careful examination into the construction and
general operation of the machine,
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_or by steam entering beneath, they will be caught and pre.
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Referring to the foregoing engravings in Nusteationr of onr

wubject, Fig. 1 affords an excellent idea of the exterior ap.
:?tlo engine, and the smaller drawings, Fige. 2,3,
4, and B, rolate to especial parts which will be adverted to
-;mw cylinder or casing, A, is bored out smooth.
Iy to form a perfect circle within, and is pierced at cither
wide with Induction ports, B, Figs. 2, 3, and 4, which ex.
tond across the rim, forming narrow slits of about half an
inch fn width. At O, Fig. 2, are shown the exhaust opan.
ur, two on ecach fuce, and whic

agy, Bl i ‘::"& ::-'o{onr times that of the Induction
A steam jacket, represented in section in the uppor

portion of Fig. 2, incloses the top of the case so that the
steam, entering by the pipe from above, is supplied to both
induction ports at once. The exhsust passes through the
openings abovn noted, into annular chambers, and thence

exits by the pipes, D. *

A E, Pigs. 1 and 2, are the steam chests communicating
with the jacket and containing the valves, F, the form of
the Istter being more clearly shown in Fig. 4. It will be
here observed that the two parts of the valve are soparated
by springs, and that the outsr part is made in the segment
of & circle (see section in Fig. 8) to fit the chamber, agninst
which the springs hold it. The valve journals are arranged
as shown. one resting in the cover and the other passing
threngh and terminating in ashort crank, G. The construc-
tion is of course the same in both valves.

Between the cmanks, G, extends a horizontal bar, H, Fig.

1, the portion of which passing over the shaft is shown in
Fig. 5. On thisbar is a small projecting roller, J, and formed
on its inner side are other projections. The lug on the loft
side of the bar, or that nearest the reader, is perforated and
travels on a horizontal screw-threaded bar, secured to the
head of the casing. Also inclosing this bar is a spiralspring,
E, which presses against the lug. On the opposite side of
the bar, H, another projection, not shown, also travels on a
screw-threaded rod held in fixed standards, on which, how-
ever, are nuts which can be turned forward or back on the
screw so as to limit the play of the projection and conse-
quently the horizontal movement of the bar, H, to which
the latter is sccured. On the shaft of the engine is a disk,
L, Figs. 1 and 5, shown in the former figure just in rear of
the governor pulley, on which are formed two cams which,
in the revolution of the disk, press upon and push aside the
roller, J. The motion of the valves is therefore governed
as follows: Rotating the disk throws the roller, J, to theleft;
the spring, K, is consequently compressed by the lug on the
bar, H, being carried against it. As soon, however, as the
cam pressure relaxes, the spring acts and, by its recoil,
throws the bar over in the opposite direction, so that by this
means the cranks, G, and the valves attached thereto, are
moved. Referring now to Fig. 5, on the left side of the
right hand cam will be noticed a number of additional
pieces. These are movable blocks bolted on and easily ad-
justable, which serve to increase the length of the cam so as
to control the points of time of opening the valves and ad-
mitting steam. When it is desirable to cut off earlier, with
reference to the revolution of the drum within, more of these
blocks are added; and when a more continuouns supply of
steam is needed, some are removed. The ready manner in
which the cutting off can thus be regulated is, we think, an
ingenious and novel improvement.

Through the action of the lug and nuts on the right of the bar,
H, in governing the horizontal play of the latter, it is clear that
the apertures of the induction ports are also thus regulated,
for necessarily, if the cranks, G, are carried over a shorter
distance, the valves are moved over diminished space. By
this means the induction orifices can be arranged to admit
steam to their full capacity, or to allow it to enter in the
thinnest possible sheet, #0 10 speak, in accordance with the
power and work required of the engine. The same device
can also be made to afford an extremely sensitive variable
cut-off, by connecting the governor with a movable wedge
which will thus, by entering more or less, shorten or length.
en the play of the bar, H, and thus antomatically control the
valves in their motion over the very narrow ports. These
changes, the alteration of the cams and the nuts on the sli-
ding bar, it should be noticed, are all easily accomplished in
a moment, from the fact that the parts are outside the ma-
chine, and hence directly at the hand of the engineer.

In Fig. 2 the interior arrangements are clearly depicted ;
M, the revolving drum, is secured to the shaft, and its length
is very nearly that of the case, so that its ends when rota-
ting are in such close approximation to the latter that steam
is prevented from passing between. The weight of this
dram is such and it is so constructed as to act as a balanes
wheel with equal momentum throughout its entire revoly.
tion. The pistons, N, and abutments, O, aguinst which the
steam presses, are located in the space between the drum and
cylinder. The pistons, N, are hinged by their eylindrical
ends in projections, P, screwed to the drum, which form
sockets. From these extremities the pistons are flattenod
for a certain distance, sufficient, when at a proper angle, to
cause them to close the space. Their width is such as to
permit their front or loose ends to extend ncross and com.
pletely fill the sald space, while their extremities enter slots
formed in the drum. These slots are provided with shoul.
ders,at Q, which the flanged ends of the pistons take against,
#0 that when the latter are lifted by the springs, R, under them
(which are made only just strong enough for such purpose)

vented from being foreed up so as to cause unduo friction
between their upper surface and the inner periphery of the
eylinder. The wearing edge of each piston is faced with

on and easily romovable. In order to obtain sccoss to this
part of the engine for alteration or repairs, it is only neces.
#ary to romove the head of the cylinder and deaw the pis-
tonn laterally from their positions by band, an aperation very
quickly and easily performed.

The abutments, O, fixed on the case are arranged similarly
to the pistons, their movable ends entering slots, 8, and steam
passing along their outer sides. It will be observed that the
pistons come under these abutments, so that each moves
through one half the space betweon the drum and cylinder,
while they Iaterally entirely and closoly occupy the chamber,
All jar and consequent wear due to sudden contact is ingo.
nlously obviated by a nice arrangoment of working parts;
thus, supposing the drum to turn from right to left, the
abutment, O, is first met by the inelined projection, P, which
slides under and is prolonged by the flat portion of the pis.
ton, N, which is followed by another inclined projection, T,
secured to the drum. By this means the parts which travel
under the abutment are inclined planes, which readily alide
by without jar. Similar armogements, it will be noticed,
are provided in connection with the abutments to prevent
sudden contact of the pistons with the eylinder,

The operation of the engine can now be easily compre.
hended. Steam entering at the top passesthrongh the jacket,
thence through the ports, and thence, entoring the eylinder,
nctuntes the drum.  In Fig, 2 the pistons are shown near the
ond of the stroke,
haust ports, the valves will have closed, thus cutting off the
steam whilo the pistons are passing the abutments. The ex-
haust ports being open, the moment the faces of the pistons
pass their edges the steam exhausta,

It romains, in conclusion, to sum up the advantages of the
machine, as claimed by the inventor. Of these the principal

the drum, at all times and at every point of its revolution,

main shaft and journals. The drum is balanced by the steam,
snd hence its oscillation is prevented. In proof of these ns.
sertions the inventor, in our presence, caused an engine of
some thirty horse power to start and operate under a steam
pressure of less than half a pound, From further trial of
the machine at the Ridgewood Works of Mr. C. P. Ladd, of
Bloomfield, N. J., where it was built, we may add we were
favorably impressed with its construction and operation ; but
of course, in the absence of complete tests and calculations
as to power, etc., we are unable to speak, with such certainty
as we should desire, of its probably high efficiency.

Further points of advantage may be briefly stated as fol.
lows: Cheapness, as all the parts are simple lathe work,
strictly circular, or else have flat and straight edges
eagily planed; compactness; economy of fuel, because the
driving power is always atthe same leverage from the center
of the main shaft, and, through the cam, steam may be em.
ployed expansively to any extent compatible with length of
stroke or size of engine, according to the horse power re-
quired for the work to be done; simplicity and ready acces-
sibility of working parts; practically no appreciable clear-
ance; capability, from its plane surfaces, of being packed ns
readily as a reciprocating engine; lastly, and especially
clsimed by the inventor, owing to the machine being concen-
tric and the steam space being uniformly the same, the
amount of steam used can be cubically calculated so as to
institute a comparison between this and the reciprocating
engine as to bulk of steam used and power developed. There
are other matters, mostly of theoretical nature, also claimed
to prove further advantage, but owing to lack of space wa
are obliged to omit their consideration.

Patented July 23, 1872, by Colonel E. P. Jones, one of
the Commissioners to the Vienna exposition from Missis.
sippi. For further particulars regarding proposals for con-
struction, rights, etc., address the manufacturers, the Balti.
more Concentric Engine Company, General Wade Hampton,
President, care of Carolina Insurance Company, Baltimore,
Md.
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FRICTION OF WATER IN PIPES,

In a perfoctly straight and smooth pipe, the quantity of
water that will be discharged in a given time depends only
upon the head. The velocity of the water will be that
acquired by falling throngh the given head, and the quan.
tity discharged will be the velocity multiplied by the cross
section of the pipe. Algebraically, these results will be
expressed as follows: e’—'@;;, and Qv x 8, where v is
the velocity in feet per second, A the head in feet, Q the
number of cubic feet discharged per second, g the velocity
scquired by a body in falling one second, and § the cross
section of the pipe in feet.

In practice, it is found that the actual velocity with the
smoothest pipes made is much less than the theoretical,
part of the head being taken up in overcoming the resistance
of friction. In the case of curved pipes, there is another
loss of head, and consequently of velocity, at each bend.
Numerous experiments have been made to determine the
amount of this frictional resistance, and formulas have been
constructed from the results. These formulas should always
be cliecked by actual experiment, when great sccuracy is
required, as the results are greatly altered by seemingly
unimportant details. Our object, in this article, is to give
the best and simplest formulas for general use. Very good
tables, showing the amount of water discharged under dif.
ferent heads from pipes of various diameters and lengths,
will be found in Trautwine’s ** Engineer’s Pocket Book.”
For smooth iron pipes, Prony’s formula is ss follows:
B 000040085 % L=-d[(0 + 0°15412*—0-023875)], which maybe
thus translated: To find the necessary head of water to pro-
duce a given velocity of discharge, add 0'15412 to the velo.
city, square the sum, subtract 0°02375, and multiply the dif-
ference by 0:00040085 times the length of the pipe divided
by tho diameter, noting that all dimensions are to be taken
in feet.

In 1838, some very interesting experiments were made by
the Brooklyn Water Commissioners to determine the friction
in pipes, the pipes experimented upon being very much cor-
roded by long use ; and, from the data so obtained, Prony’s for-
mula was modified to meet this case. The formula constructed
from their experiment i8: Aw0-00046749 x L-d(e + 09977,
or: To find the head corresponding to any required velocity,
add 0897 to this velocity (expressed in feet per second), and
multiply the sum by 0:00046740 times the length of the
pipes divided by the diameter, in feet, For ordinary use,
n much simpler formula, hy Mr. Lane, will answer:
Do 0-000625 % L= % v%, or: The required head equals the
square of the velocity multiplied by 0000625 times the
length, divided by the diameter of the pipe, all measure-
ments being taken in feet.

Knowing the actusl head required for any velocity of dis-
charge, wo can readily ascertain the head required to over-
come friction, and consequently the increased pressure ne-
cessary, in pounds per square inch. Thus, the theoretical
head (disregarding prejudicial resistances) necessary o pro-
daco a given veloeity is found by dividing the square of the
velocity by 64°4; or, expressed algebraically, the formula i
b o?-+2g, and the difference between the actual and theo-
retical head is the amount required to overcome friction.
The pressure per square inch required to overcome this fric-
tion in equal to the weight of & column of water of one inch
cross section, and with a hight equal to the nscertained head.

In order to render the preceding remarks more intelligible,
wo will assume data and work out an example Ly
formuls. Longth of pipe —100 feot, dismeter of pipe—3
inchen. Required veloeity — 2 foot per socond. By Prony’s
formula

Roquired head — (-00040085 x 100 -+ 25 x [(2 + 015413

Row, New York

—0'02875)] = 074 foot.
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-—-ﬂy Brooklyn Water Commissioners' formula

Hond w0 00046749 X 100 25 x (24 0-8307) 107 feet. In
this case, the pipes being vory much corroded, the resistance
fa groater, nnd more head in nocossary,

By Lanc's formula: Head e 00000025 = 100025 X p? =1
foot. (Pipes in average condition),

A corrospondent has asked us what is the difference of
triction in a pipe, under 15 pounds pressare and under 150
We will use Lane's formula in making the necoss Ary computa
tlons for the answor, though the same method wounld answer
with vither of the others,

A column of water, to have n pressure of 15 pounds per
square fnch, must be about 84°0 feot high, Wo will assume
e dinmoter of the pipe to be 6 inches, and the length to be
500 foet. Then the formula gives: 84'6.0000025 x 50005

w«#. From which we find that 744 foet per second.
The theoretical velocity corresponding to a head of 846 feet
js equal to the square root of 644 multiplied by 346, or

472 foot por second, and the theoretical head necessary to

roduce & velocity of 7'44 feet per second is the square of
744 divided by 644, or about 0'8§ feet; so that the head
pecessary 1o overcome friction is 84 0—056. 3374 feet, and
this produces a pressure of about 146 pounds per square
inch.

In tho second case, when the pressure on the pipe is 150
poumll per square inch, the head of water will be about 346
ponndl per square inch; and substituting this value in the
formuls, we have: 8346 . 0000625 x 50005 x ¢*. From
which we obtain : r==23"53 feet per second. The theoretical
head required for this velocity is the square of 23'33 divided
by 64°'4, or about 8°6 feet; so that the head necessary to over-
come friction is 346 — S°6.=337°4 feet, which corresponds to
apressure of about 1462 pounds per square inch. By com-
paring the velocities under the two given pressures, it will
be seen that the velocity is about 3°16 greater in the second
than in the first csse, while the pressure necessary to over-
come friction is 10 times as great in the second case. Now
the square of 316 is about 10, and we say that friction in
pipes Increases as the square of the velocity of discharge.
We hope we have succeeded in making this matter plain to
our readers. We have given them formulas which apply to
the flow of water in iron pipes under various conditions,
these formulas embodying the results of the most reliable
researches on the sabject.

.

THE ZODIACAL LIGHT.

The name zodiacal light is given to a faint nebulous ap-
pearing radiance, which, at certain seasons of the year, and
especially within the tropies, is seen in the west after twi-
light has ended or in the east before it has begun. The
light ix conical in shape, the breadth of fhe base varying
from 8* 10 80° in angular magnitude, and the apex being
sometimes more than 90° to the rear or in advance of the
sun,

Very many theories hnve been ndduced to account for the
phenomenon, Kepler supposed it to be the atmosphere of
the sun. Cassini considered it as a lenticular solar emana.
tion, and Mairan believed it a reflection from the sun’s atmos-
phere, stretched out into a flattened spheroid. La Place,
however, founded the theory which astronomers have gen.
erally adopted, and in his Syatéme du Monda he pronounced it
a nebulous rotating ring, situated somewhera betweon the
orbits of Venus and Mercury. It is unnecessary to enter
into any discussion of these earlier views, as probably the
best records extant which tend to explain the natare of the
phenomenon are the observations of the Rev, George Jones,
chaplain of the United States Japan Expedition, made on the
Pacific Ocenn, over an uninterrupted period of two years from
April, 1858. Of these we give below the general conclusions
in order that the reader may compare them with the theory
of o correspondent, Mr. T. R. Lovett, which will be found,
with an explanatory dingram, on another page of this issue,
‘We may here remark that the idea therein stated, ascribing
the zodiacal light to the reflection of the rays of the sun from
the atmosphere, seems to us plausible, particularly as it
aceounts quite elearly for portions of the phenomenn espo.
cially noted by Mr. Jones. The pulsations or intermittont
variations in luster of the radinnce, observed by Humboldt and
others, our correspondent ancribes to refraction in the body
of the atmosphere, or irregular motion of its surfaco. Mr.
Jones, in reforring to the same appearance, speaks of two
distinet degrees of luster, n trinnglo within o trinngle, the
boundaries of which could be detected. It will be observed,
on examining the explanation of the now theory, that theso
two triangles may be accounted for by the observer secing
both base and elovation of the spherical trinnglo, reflocted
from earth to aticosphere and thenee to the oye,  Aguin Mr,
Jones statos that when his position was north of the ecliptic
the main body of the light was on the north side of the line,
and conversoly when he was south of the sun's apparont
path ; but when ho was on or near the eeliptic, the lght was
equally or nearly divided by that line. Our correspondent’s
views agree with this, for he considers that when the specta-
tor Is in the plane of the eeliptic, that s, when the latter is
‘perpendicular to hix horizon, it s the only perlod when he
soo the double light pyramids at east and wost at the
“same time. Mr. Jones sayn that at midnight he saw the
 light simultaneously on both eastern and western horizons,
- also agrees with the second proposition of Mr, Lovett,
remainder of Mr. Jones' conclusions aseribe the phe-
nomenon to & nebulous ring slmilar to that which surrounds
the planet Saturn. He conslders the change of shape of the

due to change of horizon attributable to new portions
matter coming into position to give vialble ro.
‘while portions lately visible were no longer capable

| based on a prine iple similar to that of the ralnbow, tho arch
of which is new with uvory alteration of 'um\lllln Hunee
the parallax of the light canuot be found. This may be com.

pared with our correapondent’s first conclusgion,

Mr, Jones alludes to the refloction from the atmosphore
theory, but does not belleve that the Jight takes ita shapo
from such eauso, because ** the lenticular elongation of the
earth’s atmosphere, consequent upon dinrnal rotation, must
be dircetly over the earth's equator; while the conrse of the
zodineal light shows not the slightest affinity for this line,™
The other conaluslons point ont that, ag n nebular ray, it can
not lie between the orbity of Mercury and Venus as shown
by La Place, that it must by something continuous and un
broken, that Mairan's theory above given cannot be true, that
the substance of the light cannot be very remote from the
earth, owing to its a"teration of outlina due to change of ob.
server’s position, and that it seems full of internal commo
tions,

NS

THE GREATEST GAS WELL IN THE WORLD,
The Newton gas well, six miles from Titasville, P'a,, dis
covered last year, still continues to pour forth its gascous
treasures at the rate of three millions of cuble feet of gas
every day of twenty-four hours. Tho gas issues voder a
pressure of from twenty to thirty pounds per square inch,
and for the most part goes to waste. Pipes have been lald
to Titusville, and some two hundred and fifty dwelling
houses, shops, etc., are now supplied with the gas for illu
mination and fuel. For heating purposes it is admimble,
but for illumination it requires to be passed through naphtha,
as it is deficient in carbon.

This well may be justly regarded as one of the wonders of
the world. If the bowels of the earth In its vicinity were
transparent, and the owners could satisfy themselves of the
continuity of the gas flow, we presume that pipes would be
l11id from the well to several of the large cities, such as
Pittaburgh, Cleveland and Baifalo, distant from 180 to 150
miles.

We have heretofore published accounts of the gas wells
at Painesville, Ohio, and other places. But we beliove that
the quantity of gas delivered by the Newton well exceeds
the combined supply derived from all other wells in the
country

TO EUROPE BY BALLOON.

We publish on another page a variety of particulars con-
corning the construction of the great Graphic balloon, where.
with Professors Wise and Donaldson intend to attempt the
passage of the Atlantic, starting from New York about the
20th of August next.

The only chance for a successful issue of this hazardous
voyage, aimost the only chance, indeed, for life which the
daring seronauts will possess, depends upon the flotant en-
durance of the norinl ship. To fortify the apparatus in this
respect will be the paramount consideration of the naviga-
tors. Doubtless they would be glad to elongate the balloon,
provide propellers and steam power, and so continue the ex.
periments in serial navigation ably begun by De Ldme and
others, But the necessities of the present oceasion forbid.

The ordinary rotund form of balloon, althcugh unsuited
for mechanical propulsion is best ndapted for strength ns n
gas holder, and this s the form that has been wisely chosen.

Professor Henry, writing to the Graphic, also to Professor
Wise, fully endorses the views of the latter in respect to
the exist of tant easterly currents above the earth,
and expresses the belief that, if the balloon can be kept afloat
long enongh, she may be wafted over the ocean to Europe.
But he does not recommend the attempt, and, if it must be
undertaken, wishes that some other person, in whom he had
less personal rogard than Professor Wise, were about to
mako the teial.  He thinks that, as preliminary to this ocean
voyage, Professor Wise ought to make an overland flight
from the Pacific to the Atlantic, a distance nearly equal to
the width of the Atlantic ocean,

To this Profossor Wiso replies that the easterly curronts
will be found steadior nnd safer over the ocean than above
the land ; and ho prefors to take thoe risks of dropping into
the sea rather than the chances of bumping ag:inst the cliffs
of the Rocky Mountains.

In view of the Profossor's experionces on his great voyage
from Missourl to New York, in 1859, described in our last
number, wo think his conclusion Is correct. He expocts
to Lo able to keop afloat in the air for at least ten days, while
only three days will be actually required for the great

be little botter than those of an individual who, in an oper
bout, without sall or onrs, should attompt to float across the
Atlantic upon the surface of the Gulf Stream.

A NEW HSUBSTITUTE FOR RUBBER,

Danlel M, Lawb, of Strathroy, Canada, is the author of a
mothod of producing gum from the milkweed plant, or
other plants of the asclepia family, and flax and other seeds,
which consista by macerating and fermenting the substances
and then by evaporation reducing the resulting Jignid to a
thick gummy mass, The gum thus obtained may be cheaply
prodaced, and s alloged to have many of the valuable quali.
ties of rabber, It is insoluble in water, may bo valeanized
with sulphur, ete, The price of pure rubber is now very
high, and the discovery of an economical substitute is s wat.
tor of the greatost importance in the arts.

J. H. F. roports the discovery of n fossil corn shueck in
Missourl. It was found 30 feet below the surface, Imbedded

“ waft.” To un, the probabilities of his success appear to

SCIENTLFIC AND PRACTICAL INFORMATION,
OXYMALEIC ACID,

M. Bourgoin gives the above name 1o a new ncid
which he states differd from malole acld by 2 ﬂl“m‘ﬂ ta of
oxygen, aud from mulic acid by 2 equivalents ggmu,
Thus: Malele neld =C?H'0%, oxymaluic ncld = mu-
Nle acld = CYH®0!9, The new substance is solid, white, snd
of an odor similar to that of malie acid. Tt Ia very solal
in water, which it abandons on evaporation, under the form
of very delicate, long, penniform crystals It Is equally
wolublo in aleohol and in ether, weparating Itself from the
Inttor vehiclo in the shape of elongnted erystaln groaped in

stars,

NEW QUARRIES OF LITHOORAFHIC STONE.

New quarries of lithographic stone have quits recantly
bern found in Italy near the French frontier, and on the
cost of the Gulf of Genoa; from these it is stated that an ex-
collent quality of lithographic stone has been obtained. This
discovery Is of great importance, as of late years the aupply
of this stone, which has been almost exclusively. for Euro-
pean use, obtalned from Germany, has been gradually dim-
inishing, in proportion ss the beds in that country were de-
plcu:d.
MEDICATED CRACKERS.

M. Limousin, a Prussian apothecary, encloses powders,
such as quinine, aloes, rhubarb, and other drugs disagreea-
ble to swallow, in crackers. The cracker is split and a ma-
trix made within, in which the powder, carefully measured,
isplaced, The two parts of the envelope, which s quite
small, are then closed together and secured. When taken,
it is soaked in water for a moment until softened, then
gulped down whole.

STILL ANOTHER NEW ANILISE RED.
By allowing s few drops of chloride of sulphur to act up-
on. 30 grammes of aniline, the mixtars being continually
stirred, Hamel has produced a new red dyestaff, which, in
10 minutes, became solid. This body dissolves in acetic
acid with a red color, and on evaporating this solution to
dryness, a black, glistening mass is obtained. Like most an-
lline dyes, it dissolves in alcohol, ether, and acetic acid. The
stady of this interesting compound has not yet been pursued
far enough to ascertain its cowmposition, nor can we yet pro-
phesy ita fature.
STREL BOILERS.

The steamboat Mary Powell, ranning daily on the North
river, between this city and Rondout, has recently been
fitted with steel boilers. We append the dimensions and
weights, which may be interesting to our readers. There
are two boilers, of the form known as flue and return tubu-
lar. Each boiler has 10 flues of different diameters, 9, 15, and
16 inches, and 80 tubes of 44 inchesoutside diameter. Each
boiler is 11 feet front, 25 feet loag, and the diameter of shell
is 10 feet. The sheets of the boiler are of steel, made by
Parks Brothers, of Pittsburgh, and having a tensile strength
of 70,000 pounds per square inch. The sheets are & of an
inch thick. Each boiler has two furnaces, each S feet in
length and 44 feet wide. Blowers were used with the for-
mer boilers, to promote the draft; but & novel form of steam
jet is at present employed, which seems to work very satis-
factorily. The grate bars are cylindrical in form on top,
and are provided with mechanism =o that the fire can be
shaken down when it is dull, somewhat after the manner of
a grate in an ordinary stove. The boilers weigh 28 tuns
each, the weight of the two being 7 tuns less than that of
the old boilers. The consumption of coal per ronnd trip is
about 24 tuns. The diameter of the steam cylinderis 62
inches, and the stroke is 12 feet, The engine makes 28 rev-
olutions per minute, the steam pressure being between 85
and 36 pounds.

The Auroral Phenomenon of June 26.
The brilliant aurora borealis of the evening of Thursday,
June 26, was nccompanied by the sppearance of a series of
bars of light moving in rapid succession towards the north
and disappearing, other bars coming on at the sonthern end
of the series, Mr. G. Meyer, of Richmond, Mich., Rev.
A. 8. Taleott, of Garretsville, Ohio, Mr. H. P, Cobb, of
Northville, Mich., and Mr. J. D, Beck, of Liberty, Pa., have
reported the singular phonomenon to us, it being visible at
the respective localities under alightly varions forms,

A New Stoam Organ,

Thomas Winnns, of Baltimore, the we!l known railway
contractor, machinist, ote,, is bullding, for his private musie
hall in the abave city, a gigantie organ. It is to be worked
by steam power, It will have twenty-five bass pives each
two feot squaroand thirty two feet long. 1t is Lo be finlshed
within o year, and it s expected that it will be a roarer.
Compared with it, the great organ of Boston will dwindle
into inslgnificance,

-

M. Knure has just insured his steel factory at Bssen, in
twelve German companies, to the amoant of $5,607.012,
This sum includes the value set apon oaly the poctions of
the establishment liable to destruction by fire, and not that
of the ateam foundery, rallroads, telegraph loes, canal sys.
tem, spocial shops, and metal stock.

Prixeas AvLex, Ju, for many years editor of the Pitts-
fleld (Mass,) Sun, died in that town on Jaly 4. The Sun was
founded by and preseryed in the Allen family for a period of
72 years, having bean established in 1800,

Tax extenslve collectlons and preparation of mosses, made
by the Iate Willlam 8. Sellivant, wore bequeathed to Har-

glving such refloction. The chango of shape he belloves

in clay.

vard University.
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THE GARDNER GOVERNOR.

The Invention illustrated in the annexed engravings is &
pew steam guvernor, which combines in its construction
several points of ndvantage and merit. Amoog theso may
o noted & stop motion, by which the valve is closed down on
its working seat when the belt breaks, jnstead of
closing agalnst another seat by the falling of tho balls; a
valve seat of hardened steel, or other durable metal, socured
In & novel manner, and a facing of the valve with the same
material, together with its mode of application ; and, lastly,
a hollow clamping or fastening stem for securing the valve
seat, armanged 1o recoive a guido stom for the lower end of
the valve,

The Mustrations

jnlet pipe, and C
the conduit to the
engine; D is the
valye rod commu-
nicating with the
woighted lever, I,
Fig.1,which serves
to open the valve.
The latter is closed
by the rod, F. The
fulerum of the lev.
€r, E, consists of a
tubular picce, G,
fitted on a cylin.

Seentific  merican,

ease, and appears to be more powerful than either of the
other forms with the same battery power. Pamflin should
be used for the joints, because, an pointed out by Sir Benja.
min Brodie, that hydrocarbon is unattacked by ozone.
—_—— ~® P>
Nose Bags for Horses,

In New York city and other busy places, it is common to
supply horses with tholr necessary noon luncheon of oats
by means of a canvas bag, made ko s buckel nnd hung,
from behind tho animal's ears, ovor the nose, To socurs n

mouthful, the pony is obliged to give the bag an upward
toss, which fills his mouth but, at the snme time, throws out
The aggrognte wasto of

and wastes o portion of the feed,

drical rod secured
to the piate, H, so
that the tube can
fall when required
to do so, and will
be regulated by the
air cushion formed
in its interior, In
order to hold this
faulcrum up in the
required working
position to cause
the balls to rogu-
Jate the valve, the frame Is arranged so that it can turn on
the plate, H, by a socket in its Jower end, I, fitting over a
stud on said plate. On the frame is an arm, J, which holds
the fulerum up by pressing under a flange or shoulder formed
upon the tubular plece, G, Fig. 1. This arm is constantly
borne in the direction to maintain the cylinder in such ele-
vated position by the strainof the belt on the driving wheel,
K, the belt being purposely so arranged.

The shoulder on the tube, G, is beveled, and the arm, J, Is
rounded so that the gravity of the weighted lever will con.
stantly cause the latter to swing back and let the lever fall,
closing the valve, when the frame is relieved of the strain of
the driving belt by its bresking or running off the pulleys.
The arm may be reversed on its application to the stand of
the governor frame, so that the belt may be applied from
either of two opposite directions.

The valve seat is made of hardened steel or American Ster.
ling metal, in order to resist the cutting and wearing tenden-
cy of the steam. It is secured in place without the use of
screw threads by seating it in a rabbet in the casting, and
clamping it therein by the spider, L, fitted in a reverse rab.
bet in the steam tube below. A stem passes down through
the spider and is fastened by a nut at its lower end. The
valve is re-enforced by s ring face of metal similar to the
above, held by the clamp shown, which is screwed up by a
nut on the stem, M, which is fitted in the hollow stem of the
valve seat to guide the lower end of the valve. The ring
may be reversed, after being worn out on one side, and a new
face presented.

It is claimed that, by having the valve close’for stopping
the engine on the same geat with which it acts to regulate
the quantity of steam, not only is the cost, of the extra seat
commonly used, saved, but the opening of the valve wider
before closing (together with the long movement usu.
ally made, causing the racing of the engine before its
motion is arrested) is avoided. The troubleand delay due to
the balls falling to the stop plane, and thus unnecessarily
stopping the engine when a heavy load is thrown on with
low steam, are also, it is stated, prevented by raising the valye
by the weighted lever.

Patented through the Scientific American Patent Agency,
May 20, 1878. For further information address the inventor
and manufacturer, Robert W. Gardner, 424 Maine streot
Quincy, 1L

Frae. 1.

®

New Ozone Genorator.

Siemens’ tubo consists of & piees of glass tube, with an
annular coating of tinfoll on the exterior; in the Interior
is & carefolly turned brass box, slightly smaller than the
glass tube, and tinned to protect it from the action of the
ozone. Through this box, & current of ice-cold water can
be passed, 80 as to prevent the heating of the apparatus,
the oxygen or air passing through the snnular space be-
tween the box and the glass tube, which is fitted with caps
and tubes for that purpese. The brass box and tinfoil coat-
ing are connected with the induction coil in the usual way.

THE GARDNER GOVERNOR,

oats in this city alone, from the common nose bags, is esti.
mated at fifty thousand dollars a year. A variety of devices
have been invented to provent this loss, one of the latest
being that by H. D. Mc@Govern, of Brooklyn, N, Y., who puts
an ndditional bottom within the bag, on which the oats are
placed. Under this bottom is o spirsl spring. The weight
of the onts compresses the spring, which expands as fast as
the onts are eaten, thus keeping the supply always at the
same level within the bags. The principle is the same as the
spring candle holders for coaches and cars.
INPROVED WASHING MACHINE,

This invention is another recently patented apparatus for

washing clothes, which may be used either with or without

o

=

® farnace for heating the water. The clothesmay be boiled,
washed, and afterwards wrung out in tho same receptacle,

This apparatus ylelds large quantities of ozone with great

The furnace or fire box is shown in our illustration under

the washing vessel, A. The lattor In circular at s lowes
portion, and is provided with a suitabls cover. Within it Iy
u loose open cylinder, B, which is formed by conneeting twn

rims with transverse rods, C. B is a corrogated wheel re.
volved by tho erank, E. F is another and similar wheel jour.
naled in the cover, the of which J
and engage with those of the wheel, D, from which it re.
colves motion, The cylinder, B, In Iarger in dismoter than
the wheel, D, by which, it will bo seen, It Is revolved, and
nlno brondor, o that there is space for the length of the
tooth of the wheols between tho rima, It In supported on
tho bottom of the vessel by rollors, to prevent undus frie-
tlon,
In this eylinder,
the clothea to be
washod sre placed
and socared by the
rods, C, 'l'lm%mn.
tained, the ~ gar.
ments are earried
around betwesn
the corrogated
wheols, and at ove.
ry roevolution are
dipped  into  the
wator In the vessel,
A, Asthoy pass be-
tween tho wheels,
any required a.
mount of pressure
can  be  applied
by means of the
spring, (7, attached
to the cover. A
cord, H, Inattached
to the end of the
spring, and Is se.
cured to the ratch.
et  wheel crank
shaft, us shown,
The vessel, A, In
made of metal, o
that, if necessary,
the water may be
kept at the boiling
point and even a
pressure of steam
may be obtained,
thus quickly clean-
sing the clothes. Wringing is effected by turning the crank
back and forth so that the articles are squeezed between the
wheels and not allowed to dip into the water,
I is n stand attached to the side of the machine, which is
provided with a pulley and hooks for raising the wheel and
cylinder from the vessel, slots being made in the sides of the
latter, which allow the journals of the wheel to be raised
clear therefrom, so that the receptacle may be used as an or-
dinary wash tub or boiler. The faucet shown serves to draw
off the water, and the pipe to carry off the smoke,
Patented by Mr, Alfred L. D. Moore, of La Grange, Fay-
ette county, Texas, who may be addressed for further par.
ticulars.

THE TUNNICLIFFE FIRE ALARN.

One of the simplest and, to all appearances, most effective
devices for giving timely alarm, in case of fire bresking out
in a building, is the ingenious little invention the name of
which forms the heading of this article. It is nothing more
than a cylindrical barrel some three inches long by an inch
and a half in dismeter, which, by a screw attached midway
along its length, may be readily secured to the ceiling orany
part of the room desired. An engraving of the article sy
be seen on the back page of this number. It is made of
malleable iron, with a smooth bore, and contains, when ready
for use, & small charge of powder, to which is attached an
inch of fuse. This fuse is formed of a chemical mixture
that -will ignite whenever the surrounding atmosphere is
heated to 200° Fah. ; that is to say, it is kindled by merely
hLeated air, and at a temperature less than that of boiling
water. In case of fire, the heat, which ascends at once to
the ceiling, quickly ignites the fuse, and causes the required
explosion to take place before the flames can get beyond a
point at which they may be quenched by a pail of water,

The discharge of one of these protective instruments makes
a report as lond as that of an army musket loaded with a re.
gulation cartridge, sufficiently loud to be heard all over an
ordinary four story building. The alarms can be so
as to ring bells in any desired room in the building where
placed, and have already been attached to wires connected
with burglar alarms in both stores and residences.

We recently took occasion to examine the working of thia
alarm at the manufacturer’s, 697 Broadway, this city, where
the alarm may be seen in operation any day ; and by testing
the degreo of heat with a thermometer, we found that the
fuse exploded and fired the instrument as soon as tho speci-
fied limit of temperature was attained. We were assured
that neither charge nor priming deteriorates by age, and that
the explosion was unattended with either danger or marring:
of the wall. Many officers of insurance companies have re-
commended the adoption of the device asa preventive against
fire. F om an inspection of its operation, we are inclined to.
consider the invention as of considerable utility and merit. Its
employ ment in the localities where many of the greatest
conflagrations have originated would doubtless have been the
means of timely warning and thus bave prevented the vast
losses which ensued. .
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——
rom the Fourth Annual Report of Charles V. Itiley, State Entamologist .
of Missonr.)
THE ISABELLA TIGER MOTH, l =

The larva of this inscct, a, is very common with us, and is |
familiarly known an the hedgohog eaterpillar, 1t I thickly |
covered with stiff black hairs on onch end and with reddish |
hairs on the middle of the body. Theso hnirs nre protty |
evenly and closely shorn so ns to glve the animal o volyety
ook ; and ns thoy havo a cortaln olastic ity, and the eatorpil
Iar curls up at tho slightest toneh, it generally manages to
slip WAy when taken Into the hand

It feeds on plantain, clover, dandelion, grassos, and a
varioty of other plants, and after passing tho winter in
gome sholtered spot, rolled up like o hodgehog, it comes out

The Lsabolla Tiger Moth—Arctia fsadbella, Smith —( Lepidoplera, Arctiade.)

in the spring to feed upon the first herbaccous vegetation,
and finally spins its cocoon (b represents one cut open, giy-
ing a view of the chrysalis) and goes through its transforma.
tions, The cocoon is composed principally of the caterpillar's
hairs (which are likewise barbed) interwoven with coarse silk.
The chrysalis is brown with tufts of very short golden brig-
tles, indicating tho positions of the larval warts, and with a
tuft of barbs at the extremity, The moth is of a dull or-
ange color, with the front wings variegated with dusky, and
spotted with black, and the hind wings somewhat lighter
and also with black spots.

THE ACORN MOTI,

The mast, which is so valuable to the swine breederin the
oak land sections of Missouri, is often very seriously affected
and greatly diminished in quantity by the workings of the
larva or grub of o species of long snouted nut weevil (balan-
inuns rectus, Say.) The female, with her long bill, pierces a
hole in the young acorn, and deposits therein an egg which
rives birth to o legless arched grub with a brown head, This
grub devours during the summer the contents of the acorn,
and in the autumn drops, with the rifled fruit, to the ground,
where it soon gnaws its way out through a circular hole and
buries itself for the winter. It becomes a pupa in the spring,
and eventually issues as a beetle.

The Acorn Moth.—Holcocera glanduiells, Biley.—(Lepidoptera, Tineida.)

After the original depredator has vacated its tenement, &
little guest moth comes along and drops an egg into the al.
ready ruined acorn. The worm hatching from this egg grows
fat upon the crumbs left by the former occupant, rioting
amid the refuse and securing itself against intruders by
closing, with a strong covering of silk, the hole which its
predecessor had made in egress. In the winter time, or in
spring or early summer, the farmer, who notices three fourths
of the acorns under his trees infested, asthey have been for
the past two years, by this worm, is very apt to consider it
the true calprit, whereas it is rarely if ever found in acorns
that have not first been ruined by the weevil above men-
tioned, or injured by some other insect, or in some other
WEY.

This after comer iz of a yellowish or grayish white color,
often with dark marks on the back, a light brown head, and
& horny piece of the same color on the first and last joints,
and small hair-emitting dusky points over the body,c d e.
It is, withal, easily distingulshed from the weevil larva by
its full complement of six true and ten false legs. Itchanges
to the chrysalis within its borrowed domicile, and the chrys-
ulis gives forth the moth by first pushing partly through the
silken door.

The moth, 7, is ash gray in color, and characterized chiefly
by two distinct spots near the middleof the front wings and
A transverse pale stripe, well relieved behind, across their
basal third. The male differs from the female by the basal
joint of his antennm being much flattened and u;niculating
with the stalk by means of a nodule, 7. The moths issue
all along from the end of April till September, They vary
much in size and conspicuity of design.

Jonx E. Lavkr, of New York city, produces the acid
Phosphates for yeast powders by treating bone black first

Worrespondence,
[For the Sclentifie Ameriean.)

Explanation of the Cause of the Zodineal Light,

What is known as the zodiacal light is an optical phono-
menon caused by the reflection of the rays of the sun from
the carth, upon the atmosphore and thenceo to the spectator

For the purpose of illustration I have taken the ease of the
“double light " (n pyramid in the east and one in tho west nt
the same time), as n knowledge of the principle involved in
the formation of the doubls light includes that of the single
pyramid

The most favorable condition under which the zodineal
light can be scen is when the spectator's position is in the
plane of the ecliptie, and this is probably the only position
from which the double light can be seen at all, the plane of
the ecliptic being then perpendicular to the gpectator's horl
zon,

The figure annexed is n representation in perspective of
the plane of the horizon (the spectator’s station being at S8,
the carth), showing the lune, G 1 I 2, from which the rays
are reflected, as regards the spectator; the atmosphere, A B
C D EF, gshowing the portion illuminated by reflection from
the lune, 4, 7, 8, 0, 8, being a section in the plane of the
gpectator and the sun. The portion of the illuminated at
mosphere which alone will be visible to the spectator, at 8,
will be those parts illuminated by the reflection from the
portions of the lune included in the spherical triangles, 5 G
6 and 8 I 4, all the rest being below the plane of his horizon ;
the reflected rays,5¢, 6d, 8¢ and 4 7, are omitted to avolid con-
fusion in the lines. The visible parts will, therofore, appenar
to him in the form of the two pyramids, A ad B e, and F
S E ¢, their bases, @ d B eand b f° E ¢, resting on the horizon,
and their apices being limited by the thickness of the atmo.
sphere, a A and b F. It is evident, therefore: (1) That any
deviation of the position of the spectator from the plane of
the ecliptic would be attended by a simultaneous change in

the form and position of the pyramids, in consequence of the
change in the form of the lune. (2) The double light could
only be seen at, or about, midnight, ns at that time the spec
tator is' directly on the opposite side of the earth from the
sun, and the lune, therefore, i= porfect. (8) The Intensity of
the light would vary according to the nature of the portion
of the surface of the earth from which the rays were reflect.
ed at the time, as land, water, ale, (4) The brightest part of
the pyramids would be the center of {he base, on account of
the greater thickness, as regards tho spectator at 8, of the
illuminated portion of the atmosphere through that part,
that is, along the lines ¢ B and  E. (5) On the same prin

ciple, the moon should also give a zodiacal light. Thomost
favorable time would be when the spectator’s position was in
the plane of the moon’s orbit, a short time before her rising
or after her setting, and about the time of the full moon

The moon, however, could not give the double light, because,
she being much smaller than the earth, tho cusps of the
lune would not embrace the whole of the semi.clreumference
of the earth, and therefore the reflection could not reach that
part of the atmosphere above the plane of the spectator’s
horizon.

The pulsations noticed by some observors are, without
doult, the effect of rofraction, either in the body of the at
mosphere, or perhaps caused by the lrregular motion of its
surface (atmospheric waves).

With sulphuric acid and afterwards with muriatic acid.

Query: May not the tails of comets be nccounted for upon

A S ———————— -
gimilar principlest In the cese of some comets, the enor-
mons length and rapid changes of theso supposed appenda-
gon appenr to indicate the earth's atmnsphore as the medium
of the second refloction. The question can only be decided
by observation. T R. L
Mount Aliry, Philadelphia, Pa.

B —

Rotrogressive Motlon of the Sumn,
To the Editor of the Beientific American:
In the hinpes that my friend and opponent, C, H. B, wonld

have tavored me with his full name, or at least would have
replied to me privately, I withheld sending you my diagram
showing how precession of the stars is produced by the ret-
rograde motion of the sun. But as he has not complied
with my wish, neither opposed me, so far as I know, pub-
licly, and as other astronomers have expressed much sur-
prise at my views and doubts as to their truthfulness (one
actually predicts my defeat in case C. H. B. replies): I now
present my diagram; and if it fails in one single jota to
come up to all the demands of Nature, so far as precession
of the stars and recession of the equinoxes is concerned, |
will be more than obliged to C. H. B., friend Swift, or any
one else to point me to that defect. Instead of a defeat on
my part, I am sure of success, and that, no doubt, C. H. B.
is beginning to see, or else [ am far mistaken ; and so will all
competent judges, when they study the subject as it deserves,

ABCDin the figure represent the sun in four points of
his reirogressive orbit, 90° apart from each other; EF G H
represent the earth invariably at her summer solstice, as she
is carried backward, as it were, in her orbit, by virtue of
solar motion ; and a b ¢ d represent the moon at four different
points of her orbit, also 80 spart from each other, where
she will eclipse the sun; ¢ /' g & represent stars in the eclip-
tic, or in a circle surrounding the pole of the ecliptic, also 80*
apart from each other. The dotted circle rep
ecliptic, the larger ring the orbit of the sun, thele :
the orbit of the earth, and the smallest ones the orbit of the
moon, and the arrows the direction of movement, respect-
ively, of sun, earth, and moon.

From this it will be seen at once that as A (the sun) retro-
grades toward B, the star, ¢, together with sll the others,
will, as it were, adv." nce castward ; and their rate of appa-
rent motion will be in proportion to that of the sun's real
motion. For instance, when the sun reaches B, he will have
completed one quarter of his orbit, or 80" of it, and so the
stars will have advanced 90*. To move from A to B will
take the sun about 6,467 years, and the same time to move
from B to C; and 80 on all around, completing his orbit in
25,808 years. For every ninety degrees the sun retrogrades,
ninety degrees is cut off the earth’s orbit, as it were. In
other words, for every quarter of an orbit the sun completes,
the carth comes to her equinoxes one querter of a year
sooner than she would do if the sua were standing still, or if
he were pursuing a straight forward conrse. And so, for every
full orbit he makes, the year of the earth is completed 8653
days sooner than it would have been had the sun been fixed
in space. Thus we have 25,868 solar years in 25,867 sidereal
years. The truth stands then that, as solar time is pro-

longed to the amonnt of one day (less 20 minutes and near
23 seconds) by the mot’on of the earth direct around the sun
every year, so solar time is shortened to the amount of one
day in 25,868 days und to one year in the same number of
years, by the sun’s retrogressive movement in space.

[t will now be seen that the so called retrograde * wabble
of the earth is not a gyration, as Newton supposed and as
his followers still imagine, but that it is simply a change in
her parallelity of polar position, gradually and surely
brought about by the retrograde motion of the sun. Preces-
sion of tho stars and recession of the x-qniunx-;s is not there-
fore peculiar to the earth; but is alike common to and per
formoed in the same length of time by all the planets of our
system,

Will . H. B. or any other interested astronomer be kind
enough to examine this theory fairly and minutely, and
then answer ** yea,” or “nay " to it, through the ScieNTIFC
AMERICAN, and they will very much oblige its numble
author? Joux HersuUry,

Gloucester, N, J.

i -
Loeatlon of the Million Dollar Telescope,
To the Editor of the Scientific American :

Mr. Alvan Clark, in o letter to Appleton’s Journal, calls
attention to the main difficulty attending the use of great
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, pamnly, the * everlasting commingling of warmer
and eaalor portions of atmosphore botween the object glons
and objeot.”

. u stmospharie disturbanos may be very much lenoned
by selecting a proper place for the obeeryatory.

Professor Y““ﬂ:“ﬂn‘:ll e alr at Shorman station, U. P.
R. R., 10 be much cloarer than at the Eastorn senboard, nnd
thoso who have visited the parks of Colorado will remember

h brill £ their star lght.
: ;'m;lyﬂ;::::’a:y to immolate, in the interest of science,
& sulliciont number eitlier of gentlemon of tho Signal Servico
of voluntoars, cach on his mountain top, from Pike's Poak
to the Himalayas, to find localities where Profossor Tyndall
himself could not object to the want of optical purity in tho

The teloscope being once extablished on its distant peak
among the upper trade wind corrents, and adjusted for pho
we may all look at once, by using ordinary and
well known processes.  Each photographie picture, as taken,
{s 10 be sent all over the world by copying telegraph, and
next morning in the newspapors. The operations

are as follow :

1. A negative is taken, either with instantancous or very
short exposure, and elther photo-lithographed, or copied by
s golatin rolief print.

2, The print is electrotyped or pressed.

8. The electrotype Is gradually cut away by the sbarp
pointer of & copying telegrapl, and simultancously cograved
04 a steel cylinder, by a similar machine at ench recelving
station. This cylinder may then be priuted from, or treated
as any other :

’l.’:; mmot workmanship required for these
relay engraving engines may be readily attained by milling
machines with shaped diamond cutters, 8 H M, Jr

The Kromschroder Gas,

Several new methods of producing gas for illuminating
purposos have of late been brought before the public, and
among others is the process invented by Mr, Kromschrdder,
This consists in simply pussing air through the vapor of a
light hydrocarbon, the two combining and forming s gas of
high illaminating power. The process has been in opera-
tion for about three months at Great Marlow, in Bucking-
Lamshire, where we had the opportunity of examining it on
Saturday last. The town of Great Marlow, however, has
only been lighted regularly with the new gas for the past
three weeks, its previous use having been intermittent and
experimental, the ordinary conl gas having also been used.
8o successful, however, were these experimental trials that
the KromecLrdder gas Is now regularly consumed, and the
manufacture of coal gas is discontinued, The apparatus for
the production of the gas is of o very simple character, and
is erected in the gas works of the town. It consists of a
sheet iron chamber 5 feet long, 4 feet wide, and 3 feet 6
inches high, the lower portion being 2 feot wider than the
upper part for & hight of about 12 inches. In the upper
chmunber is placed a valve arrangement driven by clockwork
and by which atmospheric air is forced into the lower or en-
larged portion. Here it is made to pass through a mass of
open fiberous material, the lower part of which is kept im-
mersed in s liquid hydrocarbon. The air in its passage
combines with the vapor of the hydrocarbon in the propor-
tion of 70 parts of air to 30 of the vapor. In this condition
the gas—for such it has now become—is conducted from the
mingling chamber by = pipe into a receiver, capable of con-
taining 100 cubic feet of the gas. As soonas this receiver is
filled, its contents are discharged into the gas holder which
was formesly used for the storage of coal gas, and which
has a capacity of 6,000 feet. The reason for baving the in-
termediate receiver is that the incorporating apparatus, al-
though of ample power for producing the required quan-
tity of gus, does not give sufficient pressure to lift the large
holder, which is 30 feet in diameter. The time required to
fill the large holder, or, in other words, to manufacture
6,000 feet of gas, is five hours. From the large holder the
gas is supplied direct to the town, there being no purifiers
or other apparatas required. The four main requirements
ina gas for illuminsting purposes are quality, cheapness,
permanency, and capability of travel. As regards the first
point, it was shown by photometric experiments that, with a
burner consuming 8} feet per hour, a light equal to twenty
candlo gus was obtained, which is churged to consumers
ot 3s. 8d. per thousand feet, and this solves the second
point. The permanency of this gas has been proved by al-
lowiug it o0 remain for three weeks in a holder subjected to
the various temperatures, when a loss of 83 per cent was
{ound to have been sustained. Lastly, it has been made to
travel through 4} miles of pipes, snd from its nature there
is no doubt that it will travel any reasopable distance, The
success of the gas is stated by its inventor to b2 due to the
exact proportioning of the air and bydrocarbon vapor, a re.
salt Lo has only arrived at after soveral years of careful ex-
perimental research,  Those proportions are, s already ob
norved, 70 parts air to 80 of the vapor, To insure this re-
gult n hydracarbon of constant spocific gravity is used, that
gravity being 6 70, Mr, Willlam Braff, C. E., is interesting
himaelf in this invention, and it is from his experiments
that the foregoing conclusions are deduced. The photome-
tric experiments were witnessed and checked by ourselves.
In the wvening a drive round the town enabled a very satis-
factory opinion to be formed of the gas as an illuminator,
which opinion was strengthened by the use of the same gus
8t the hiotel where the party of engineers and scientific gen.
'tlanm who hind bewn Inspectiog the gas dined. Mr. Krom

sorved that the gas In designed not wo much to suporsede
conl gas In Inrge towns as to afford n means of cheap gas
Hght whaore conl gns could not be hind.  Bo far s the exporl.
monts go, the Kromschrdder g would soem woll adaptod
to this purpose, and wo wish s inventor succoss,—Engi.

neering.
e e T LX

NEW TURKISH BATH.

The Turkish bath, ne commonly practiced, consista in plae.
ing the pationt in an apartment hoated by stove or plpes to
& tomperature of 1107 to 120°; in a short time, as soon as the
pores begin 1o open, the patient passos inton still hotter
ehnmber, whore thers i a tamporature of from 150" to 210°,
Hore ho remuing until profose pocepiration s induced, and
then, If ho desires, enters a room heated still bigher, Heo
then pusses Into & wash room having & reduced temporaturs,
Is washed with warm wator, then cooled with the Apray
bath ; he then plonges into & swimming bath at the ordinary
atmospheric temperature, whieh completes the ablutions,

The Turkish bath is a beautiful luxury and has but one
discomfort, to wit, the highly heated atmosphere of the
porspiring chambers. This Is very oppressive to many per.
pons ; and W provide a portable bath as well as o overcome
the diffiealty just mentioned is the object of the present im
provement, mado public in the British Medical Journal:

A Iy the carriage upon which the bath rests,the wheels of
which are so armanged that the whole apparmtus can be
turned completely round fn a space little more than its own
length. B, the frame and spring mattrasses fitted with
conters to the carriage A, and forming the bottom of bath,
¢, onamelled metal cover, hinged to tho frame B, forming

» Who oxplained the process of manufacture, ob-

chamber for heated air. D, waterproof and airtight apron

to prevent ercape of heated air at the top of the bath. E,
cistorn for shower bath. F, pillow, with hinged head board
to turn up when the bath is not in use. G, rackand pinion
for raising or lowering the bath to the level ofa bed, for use
of an invalid. H, heating apparatus.

This invention is designed to supply to the public a porta-
ble Turkish bath in a complete and simple form. The ad-
vantages of the patent over the ordinary public Turkish
bath are these: The heat can be raised in less than ten
minutes to 180" Fah., and to the full tempersture of 220°
Fah. in fifteen minutes. The heat is obtained from gas.
spirit, or other suitable means; it is under perfect control,
and can be maintained at any degree, up to 220 Fah., that
may be required. A shower bath is aitached, by means of
which a copious discharge of tepid or cold water can be ob-
tained, suddenly or gradually, at the pleasure of the bather
or attendant.

The head may, if required, be kept out of the bath in cool
wir. The bath offers in this respect one of the advantages
of the sand bath, in which the entire body, with the excep-
tion of the head, iscovered. It is probable that the thers-
peutic effects of the bath, with and without the exposure of
the head to the heated air, may be very different.

Heating Power of Different Fuels,

A practical method of determining the heating power of
fuel has recently been given by E. Seidler in the Zeitschrift
Jur Zucker Industrie. 'The object is attained by first drying
some 100 1bs, of the fuel at 1,000°, and noting the loss in
weight; then by burning & measured amount, 2,000 1bs. for
instance, weighing the ashes and cinders, and, after allow-
ing # per cent for ashes carried off by the draft, calculating
the amount of combustible in the fuel; for examgle, sup-.
posing the fuel was found to stand as follows: Water, 40°75

er cent ; ashes and cinders, 170 per cent ; ashes carried off
by draft, 25; total ,558°0 per cent, leaving 42 per cent of com-
bustible in the fuel; 2 por cont may be subtracted from the
percontage of ashes and cinders for the coal which falls be-
tween the bars of the gmte. For peat, multiply the per-
centago of combustible thus formed by the factor 7, and
deduct from thut the percentnge of water in the fuel, to
arrive at the amonnt of water in pounds which will be evapo-
rated by one pound of the fuel; for example, in the above
case, 0742 x 7=2'04, which —0 4076 =25825. A tunof such
fuel then will eyvaporate 2000 x 26820 = 6065 1bs. waterat 0°,
deve'oping 6005 x 640 = 2,241,000 heat units, If the water
ured s ran into the boiler at & higher temperature, 20° for

vnnnpln, the nmount that can e "Vl\puruh'il hj’ one tun is
3,241,000

i =528
020

8 1bs.
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Loxnox, Joxe 10, 1878,

The day in Glasgow afforded tmo 1o vislt tho great ship.
bullding establishment where Randolph and Eider did so
much townrd the introduction of the * som: »
and of iron ships, and to ses the Univarsity of Glasgow where
James Watt worked as & ropairer of instruments, and where
he made himself a name more enviable than was ever won
by the sword, and not less enduring,

GLASGOW UNIVERNITY

hinn just been driven from the old structure which has so
great historical interest, and in just becoming refstablished
in n noble pile of buildings at the summit of a high ki)l at the
estremily of a beautiful park, at the west end of the city,
where its surroundings are quite in keeping with the arehi.
tectural beauty of the edifice itself, The new university
bulldings will, when completed, have cost about one and a
half millions of dollars. Something more than one half the
rum was contributed by the public spirited citizons of Glas.
gow. The floor space amounts to about six acres. The
buildings are as convenient in thelr intorior arrangements as
they nre beautiful on the exterior, and the visitor is compelled
to admiro alike the intelligence which has sustained and en-
couraged the growth of this noble institution and that which
conducts its academic course. (We published an sngving
of thia structure on page 170 of our volume XXVII.) '

The old model of the Newcomen steam engine, which,
when gent to Watt for repair, first attracted his sttention to
the defects of then existing machines for applying the pow-
er of steam, and prompted him to make the intelligent in
vostigations which led him to its improvement, is carofully
preserved here; and we stood by it a long time, examining
with interest its every part, and enjoying, with rarely equal.
od pleasure, the many historieal ansocintions which it brought
to mind. Wewere pleased to learn that nothing, smong the
Inrge and interesting collections of the University, sttracts
moro attention from visitors than this battered and discolored
old model.

THE LATE PROFESSOR RANKINE.

The University has met with a serious loss during the
past year in the death of Professor Rankine, who will be
ever remembered as one who, at the time of his death, had
done more than had ever been done before in the application
of science to practical investigations, and, particularly, an
the first to give practical shapo to the known scientific prin.
ciples involved in the construction of steam and other heat
engines, and in naval architecture. The city of Glasgow
shiould build a monument to his memory, nobler than any of
those which now adorn St. George's Square.

SHIPBUILDING ON THE CLYDE.

In our journey to and from Govan—the village just below
the city, in which the shipbuilding establishment of Eider
& Co. is situated—we counted some fifty iron steamers, in
all stages of construction, and probably one third more might
be Iaid down in the yards. Busitess has been severely
checked by the recent rise in price of stock and labor, in
consequence of strikes here and in the iron aud coal prodoc-
ing districts. Very little new work is projected, and the
consequences of the movement seem likely to be a serious
loss of trade and much consequent suffering among the
working people who are daily being thrown out of work.
Iron which, a year ago, was worth fifty or fifty-five shillings
a tun to-day costs a hundred, and all other expenses bave
risen greatly, and sometimes proportionally. Contracts are
therefore madeelsewhere, and Glasgow workmen must suffer
at home, or must emigrate to some busier spot, unless a
change for the better takes place here.

Elder & Co. now employ some 2,500 men, and have facili-
ties for employing 6,000 or mure, They are building seven
or eight ships, and have room to lay down a half dozen
more. Their new engine shop is one of the finest in the
world, and is splendidly arranged for theirwork. Traveling
cranes, radial drills, steam riveting machines, and very
large planing and slotting machines are well placed, and
small tools in considerable variety, but not equally creditable
in design and construction, are placed out of the way on
lofts, above the larger tools.

This firm began many years ago the construction of the
compound engine, and were among the very first to make it
a specialty. They were a long time pushing it into use, but
the introduction of surface condensation in sea going vossels,
and the gradual rise of steam pressure which succeeded,
enabled them to exhibit more and more convincingly the
economical superiority of that plan, and they are now reap-
ing the harvest which they fully deserve. They do more
work by far than any other firm on the Clyde.

A large amount of capital is invested in Glasgow in other
branches of industry, one of the most important being the
manufacture of chemicals. Her manufactures and her com-
merce have, together, produced rapid growth in wealth and
population. The city now contains nearly 600,000 people.

“See what a chango trade’s golden wand can do!
As If by magle, make o village spriog
To all the glories of a capital.”

Wo were able to spend a fow hours in Edinburgh, and
there visited the old castle, the history of which isso familiar
to evory school boy. Thence we came to London by night
train. It was by no menns a comfortable ride, for the man-
ngers of the road have not yot exhibited a very strong desire

ploeping cars, R.H T,

to make their patrons comfortably, and have not introduced
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ON GIRDERS AND FLOOR BEAMS.---THE EFFECT OF
OROSS-BRIDGING,
Masox Crry, lowa. June 0, 1878,
Musins, MUNN & Co,, Now York eity :
Gentlemen:—A bullding having joists 28 feot long, 2 inch

on x 12 inches, hna o atringoer 20 foot long, 6inchon x 8 inches,
running crosswise and under the joists, supported at each
ond yertically, How much greater weight, if any, would
{t support at the center—wolght belng made to bear on two

joists only—by having the stringer securely fastened to each
joist, without weakening the jolsts or stringer? The jolsts
are common pine; the stringer Is of yollow pine,
are 10 inches apart,
Phere is o groat difforonce of opinion; ploase give yours ng
fully a8 will explain the above, Vory respootfully,
A, 8. CiaNes,

The jolsts

REMARKS BY THE Eorron.—In the examination of this
qumtlon. it is ovident that if the ** joists" or floor beams
are 8o disconnected that when the load is applied it deflects
only the two beams upon which the load rests, then attach-
{ng the “stringer’ or girder to the other beams will increase
the strength, nnd consequently the load upon the tloor may
be safely increased,

This will be apparont upon u considoration of the relation
petween the load and its rosistance. The resistance to the
downward movement of the load is that posscssed by the
timber. Timber has a limited power of resistance to deflec-
tion. The load it will carry is measured by the measure of
this reqistance,

Now the girder has a certain amount of resistance, and
each of the floor beams has its resistance ; and it is evident
that, as the whole is greater than a part, so the girder nssist-
od by all the beams will be stronger than if assisted by only
two of them. The floor, therefore, will carry an incressed
load in consequence of attaching all the floor beams to the
girder.

As (o the smount of the increase in the load, that will now
be considered.

Experiment hasshown that within the limits of elasticity
the deflection of a beam is directly in proportion to the
weight Iaid upon it. For example: If 100 pounds deflect a
beam one inch, 200 pounds will deflect it two inches, and so
in like proportion for all welghts and deflections.

Now, of the several beams attached to the girder, the ser-
vice that ench will rendor, in resisting the weight, will be in
proportion to the distance it is deflected. The beams will
all be deflected just as much ny the girder is, but the amount
of defloction which ench will sustain will be sccording to its
position upon the girder, the greatest deflection being at the
middle of the girder, and thence each way to the ends, the
deflection gradually diminishing to nothing at the ends. In
deflecting the girder the upper surface becomes curved, and
an ordinate to this curve, drawn at each beam, measures the de
flection of that beam, But to avoid the intrieacy involved in
obtaining these ordinates, it will be sufficient for the present
purpose to consider the top of the gizder as not curved but de-
clining from each end in straight lines to the point of great.
est depression st the middle. Thus in Fig. 1,if ADB be the
top line of the girder when deflected by the load st the mid-

A E c
e b aee ———————— g
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dle, then CD will be the deflection at the middle, and EF
the deflection at E.  AEF and ACD are similar triangles,
therefore their corresponding lines are in proportion, thus,
AC : CD::AE : EF; or, putting for these several lines re-
spectively the letters /, @, m, and ¥, theni : a::m : b, from
which b=a?. This expression gives the value of the line
EF, drawn at any distance from A, and hence may be used
to obtain the deflection of each beam located anywhere from
AwC.

This gives the deflections, but inssmuch, as before stated,
the weights are as the deflections, therefore @ and b are in pro-
portion as the weights which deflect the two beamsat Eand C;
o1 when, by any scale, CD measures the weight which is re-
quired to produce the deflection, CD, ina beam crossing the
girder at C, then will EF by the same scale, measure the
weight required to produce the deflection, EF, in a similar

beam crossing the girder at E;orb=a", when b equals the
weight at E, and a, that at C. $

By this formuls, the resistance which each beam exerts
may be ascertained. But this resistance is chat which is
exerted by each beam at its location ; while the weight to be
resisted is not at the beam, but at the middle of the girder.
The resisting power, therefore, will have to act with lever-
age, and this leverage will now be considered :

Let AC, Fig. 2, represent one half of the girder, and AG
the face of the wall supporting one end of the girder:

A1

E .

(il
A 7

Lot  weight, b, equal to the resistance exerted by a beam

ht:linl.hnwbylmpomnpdhy.mnomu

the rope being attached to the girder at E. The
thus ropresent the resistance oxerted by the
E; and when there is an equilibrium between

>
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this weight and the weight, », suspended from the middle of
the girder, then ¢ will represent the welght at the middle of
the girder which will be sustained by the resistance of the
beam at B, To obtain the value of 7, it may be observed that
the weight, b, nots with the leverage, AE, Let m represent
this distance, The welght, #, acts with the leverage, AC, or
half the girder, equal to /. Now, when thore Is an equilib.
rium, tho product of one welght into ity leverage eqanls the
product of the other weight into its leverage, hence bm=rl,

m

from which, » :l;z

Substituting, in this expression, for b, ita value u’;-‘, a8 be.
fore found, then = u'-’i.“-‘ = ”,".
Ll ®

In this exprossion, r equals the weight, at the middle of
the girder, which will be resisted by any ono of the beams
crossing the girder at the distance m from A; and a repre-
sents the weight which will be resisted by a beam located at
the center of the girder. From this expression the resistance
of each beam may be had. In order to gather the several
resistances In one, let the beams as thoy cross the girder
divide it into equal spaces, and let ¢ equal one of these
spaces,  Now the distance AE, Fig, 2, from the end of the
girder to the location of one of the beams will contain & cer-
tain number of theso spaces. Let 7 equal this number ;
then ¢ n will equal m, the distance AE, and may be substitu-
s ‘?ur“.

7

In this expression, a, ¢* and /% are constants; that is, for
any given case, they will not change, in the application of the

. Inl
ted forit, thus: r:u%: a(—;;:— =

formula to each beam. For convenience, let tzgg-,‘ ;then
ra==2¢, 3

For the first beam from the end, n=1, for the second
beam, n=2, for the third, 3, and 8o on to the middle of the
girder.

Now, in this case, there are 14 beams crossing the girder.

7 on each end, or 6 besides the 2 nearest the middle which

carry the load.

The several values of n, for these six beams, are 1,2, 3, 4,

5, 6; and the several values of % are 1, 4, 9, 16, 25, 36.

The sum of the resistances, therefore, of the six beams, is
R=1t 4 4¢ + 9¢ + 16¢ + 25¢ + 806¢.
R=¢#1+4+9+ 16425+ 386).

R=01¢

The sum of the resistances of the other six beams being

the same, therefore, for the twelve beams, We=182¢, or, sub-

stituting for £ its value: W=18“«%’.
The value of ¢ for this case is 16 Inches, =1} feet, and

¢*=1}. The value of {is 10, and of I*, 100.

Thovalis'of &%t be oBtalned from® a == 1o which

b, d, and ! respectively stand for the breadth, depth and
length of the beam; E is & constant, derived from experi-
ment, and for white pine equals 1750; and % is the rate of
deflection per foot of the length of the beam.

If the rate of deflection in the girder, which is 20 feet
long, be assumed at 004 of an inch per foot, then the rate of
deflection of & beam st the middle of the girder will be
00286, the beam being 28 feet long ; therefore n—00286. The
beam being 2 x 12, 5=2, and d=123; also I=28. There-
Enbd® _ 1750 x 0-0286 x 2 x 12°

fore a= 2 o =220-68.
AT > 22068 x 1§
Therefore W_laz—p——l@x 100 =713'86.

This is the additional load at the center due to the assistance
afforded by the 12 beams.

The resistance of the girder and that of the two beams
may now be ascertained. For one of the two beams, the
same formula will serve as for each of the others, thus,

r—a “:' . In this case =7 and a* = 49, therefore r—
320'08‘“120“ =102:19. And 2 x192°19=3884'88 — the re-

sistance afforded by the two beams. The formula
W= 7 will give the resistance of the girder. The gird-
er is of yellow or Georgia pine; for this wood, E=2070.
The value of n is, as before assumed, 004, and =6, d=8,

o ’ 3
an =30, . Ttiaektire W0 02 0 04 % 40" "”"g‘f“,"""":mw&
The several results are as follow :
The resistance of the girder.........ciieerannnas 01288
The resistance of the two Deams. . .cvvvavssannsss 38438
Girder and tWO DERINS. « o cvntrrvsrennsssannsenne, 120676
The resistance of the 12 beams. ... ocvveiiearaan.- 71886
TOtn) Toultanen M. essssiceccrsrasvenssnnsosnensves 201062

Or, in round numbers, the girder and two beams will sus-
tain safely 1,800 pounds; but if aided by the other beams, as
proposed, they will sustain 2,000 pounds. The addition is
about 05 por cent, Stronger beams would make the per-
centago of increaso higher,

The question discussed in this article is casentislly that of
the value, in a tier of beams,of what Is known as “ cross
bridging ;" for when boams are braced to each other by this
device, they each help to sustain any concentrated weight,

Screws IN Praster Wanis—W. A, A of Hartford,
Conn., states that screws aro best Inserted In plaster by mak-
ing the hole large enough and driving in & wooden plug.
It is better to split the plug and cut & groove in each half,

The Patont Law Discussion. %
A correspondent, E. A. B., of Georgls, writes a8 tollows,
in regard to the first question propoundsd by the Secretary
of Stato (seo page 7 of our current volume): **In the protec.
tion of Inventions by patents just and wxpedient, and, if
#0, on what grounds ?” :
“There arﬁ two theories on the subject, of which yours is
one. 1 will say n fow words about each in turn. la.o:; l:
expediency, hold by you. If, ms you ssy, paten .
4 tynnn;" no expediency could make them other than &
wrong. If we use the word expediency to siguify the
advancement of men, moral, then suental, then material, it
never could bo gained by violation of men's rights, Men
havo not * equal rights;’ they haye merely an equal claim
to justico or to defense of their rights. On the ground of
expediency, men esnnot be made to feel an obligation to sus-
tain patent or other laws. It is sometimes said that, when
regulations of expediency become the law of the land, it in
thereby mado a duty to obey them. But this goes on the
supposition that the claim of a government does not depund
on the justice of its laws, but the justice of its lawa dopends
on its will. 'This makes all forcible revolutions, without
exception, wrong ; and its operation would haye for ever pre-
vented frov government. Expediency does, however, help
to determine all questions of human property.
2. The other theory puts patents, slong with other prop-
erty, on the ground of men’s convictions of right. Men do,
in a thousand ways, show that they have the convietion that
what any person produces by his sole work is rightfully his
property. But this principle alone will not serve as & basia
for men's property, either in ideas or things material. Ideas
are mere abstractions, and property does not consist in ab-
stractions. Property is exclusive, and different men might
have tho same ideas,  An to the material property of men,
It cannot rest on the mere conviction that every person
righttully owns what he produces by his sole work. Since
men cannot creste, in the proper senss, it is clear they can.
not by their sole work produce anything. They must have
mauterial and instroments, and a right to them. Thus neither
theory alone is sufficient foundation for auy right of proper-
ty. But put the two together and they are worth something.
The ownership is in the Creator of the world, and of course
He could convey it to men. That laws recognizing and pro-
tecting ownership in men do advance men’s interest, moral,
mental, and material, in the order named, is a proof or sign
that God designs to convey ownership. For, on any view of
God, held by civilized people, He designs the progress, first
moral, then mental, then material, of all who aim thus to
advance ; and this is best furthered by laws recognizing and
protecting property. God designs that manufacturers should
pay wages to the inventors for the mental labor of the latter,
as well as to operatives for their manual Iabor, as He designs
that the public shall pay the manufacturers for their goods.
We know that God wills it because the legitimate interests of
human beings are advanced by it, or, in other words, it is
expedient in every sense.

Whenever we cannot get any work voluntarily done which
the permanent interest of the public demands, without
recogunizing some right of property, it is a sign that right
exists. It is very desirable to keep the popular discussion
of this matter from getting on metapbysical grounds. If
those who see that it is impossible to settle any question of
property withoat using the argument from expediency
would guard their language and eall expediency merely a
sign or token of existing right, not the origin of right, they
would keep off metaphysical ground. It would also conduce
to the same end if men would not talk of *right of property
in ideas,’ but of the right of inventors and authors to wages.

The first subject of inquiry consists really of two vastly
differing questions. That patent laws are expedient, I have
assumed because I was discussing the right, and it was nec-
essary to show its relation to expediency. Butthe existenca
of expediency is one of the points of inquiry.” -

New Method for Boot and Shoe Heels,

John Blakey, of Leeds, England, has Iately patented in
this country a method or process of forming heels or heel
lifts for boots and shoes, by first cutting, from waste scraps
of leather, small pieces of appropriate size and shape; next,
compacting and solidifying such pleces into = salid bar, with
or without s wooden core, by means of adbesive material
and pressure; next, drying the same, and then cutting or
sawing the same into heel lifts of the desired thickness.

A New Motor.

Louls Charles Errani and Richard Anders, of Liége, Bel-
glum, have patented in this country a new motor, operating
us follows: Oil is sprayed into the cylinder behind the pis.
ton, and, being mixed with air, is ignited at the proper point
by an electric device; the consequent expansion drives the
piston forward, the momentum of the fiy wheel returning it
to its first position. An ejector supplies the ofl from the
tank to the sprayer, the ejector being connected to 3 piston
blower driven by & crank attached to the main shaft.  The
general principle is the same as the gus engine.

It appears from the researches of Dr. D. J. Macgowan, of
Shanghai, that the medical virtues of fish oil as a cure for
lung complaints was known to the Chinese many centuries
ago. But instead of codfish, they take the oil from the shad.
Acting on thix hint, our apothocaries may perhaps be saved
the necessity of sending 1o Newfoundland for their supplies,
as the waters of the Hudson, Connecticut, Chesapeake, and
other rivers will afford an abundance of the medicine.

J. M., of Cal., ** hopes that the dircalation of the SCIEXTL.
¥10 AMERIOAN will increase till it is read by every mechanie

* Amerioon Hovse Carpenter, page 308, (W)

in the land.” .
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PATENT VENTILATING AND HEATING STOVE.

The improved form of stove to which the accompanying

ongravings refor is olaimod by its inyentor to both hont and

vootilate the apartment in which it is placed, to provent
gasvs from rleing in the room, to insure an oven and uniform
temperature, and also to ba cleanly and onay in managemont.

Tho construction s such as to cavse a down draft of air

through the fael, which, the cover being removed, Is placed

in the basket gmte shown in the sectional view. The rear

portion of this recoptacle, it will be noticed, consista in a

single plate, opposito to the sinoko s

capo pipe, Beneath, the stove Is hol.

low, #o that the nshos fall down into
drawer or box placed In the axh pit.

In kindling a fire, emall coal is first
put in the grate, and then the kindling
wood, and paper above. On applying
the mateh, the eover is replaced, and
the draft is regulated by the apertures
thereln. In a fow moments, it Is sto.
ted, the downward current of alr enuwos
a bright clear fire, and earrics away with
itall gas due to combustion. The lat.
ter has no means of escape oxcept
through the apertures above, whore itis
driven back by thoe draft and throngh
the small pipe, where it makes ite oxit.
After the fire is well started, the cover
can be removed and the coals exposed,

giving all the cheorful appearance of nn
open grate.

Air being drawn in only from above,
the cold floor drafts, drawn from under
doors and other openings by ordinary
forms of stoves, are provented. Mode-
ration of the entering current is effectod
both by the orifices in the cover and
thoso in front of the ashi pan, the lacter
allowing a counter flow of air to enter
the chimney without passing through
the fuel.

No shaker is neoded, so that the grate
is easily cleaned, and its contents pushed
down into the ash pan byan ordinary
poker, thus avolding the dirt and deposit
of dust caused by violently agitating the
nshes. When the fire 1s out, the stove
may be emptied without touching its
interior with the bands,

For light housckeeping, it is believed
that the device is well adapted, and that
broiling or frying can bo accomplished with great facility.
In sleeping apartments, this stove will doubtlessbe found
an excellent arrangement, 18 its action i4 to draw off the foul
de-oxygenized air. Its appearance, as represeoted in our en
gravings, is both neat and handsome, and much more orna-
mental than the ordinary cylindrical form; and in principle
it is quite a novelty.

Patented through the Scientific American Patent Agency,
June 3, 1873. For farther particulars address the inventor,
Mr. T. H. Salmon, 180 West Baltic street, Brooklyn, N, Y,

AUTOMATIC CAR COUPLER.
Our engraving illustratesa device for coupling cars which,
it is claimed, will instantly attach cars of different hights

even if the difference in level of the dmwheads be as great
as sixteen inches. The drawhead employed
is of cast iron and of the same formation as
the ordinary hand coupler, and, it is stated,
can be put on old trucks without any diffi.
culty or additional expense.

The pin, A, i= of steel, fiat sided, and is
of greater strength than the ordinary round
bolt. Asit hasto be raised ten inches be-
fore the link can be withdrawn, possibility
of accidental uncoupling is precluded. B is
a revolving tripper attached to the lower
end of the pin which, when the pin is set
as shown in section in Fig. 2, hangs across
the opening of the drawhead. On the en-
trance of the link the lower extremity of
the tripper is pushed to the rear, g0 that, in
revolving on its pivot, its upper end meets
the iron of the bead. The efféct of this Is
1o push the bottom of the pin back, dislodg-
ing it from its rest, when, by its gravity, it
{alls through the link.

In uncoupling, the pin is drawn up as
high as it will come, when the notch cut in
its lower end cstches on top of the draw-
head. The tripper then hangs across the
latter, and the top of the pin, as represented
in the engravings, inclines slightly to the
rear. In this position, it is claimed that the
cars can be backed for any distance without
throwing the pin. The link can then be withdrawn, the
tripper breaking away to the front, leaving the coupling in
position for action whenever a link enters the drawhead,

A flange, C, is made on the pin, which, when the latter is
down, rests upon the link, holding it in position to entar the
opposits drawhead. The pin is perforated with quadrated
holes for the lnsertion of the gmall bolt, D, wo that the link
may bo adjusted, as shown on the left of the large engraving,
8t proper anglo to suit & higher bumper. This arrangement
of the link does not interfere with its up and down play
suiting it to the motion of the cars,

It in claimed that the disconnection ean bo effectod equilly
an well from the gronnd, platform, or from the top of bhox
onrs, and that the link, having Increasod play, Ix prevented
from becoming bont or broken in uso by the drawhead riding
I, The deviee will couple or ran on any eurve. The carn
enn bo coupled to old hiand eouplers with greator case, losn
danger, and moro rapldity, and a whole train may be con.
nectod by a single stroke of the engine.  Btraight or crooked
links of sufficlent Jongths may be employad,

This coupling s in use on the New Orloans, Jackson, and

IENEYTR

THE SALMON PATENT VENTILATING STOVE.

Great Northern, the Mobile and Ohio, the Pennsylvania Con.
tral, and other railronds, and we are informed that it has
proved in every way successful. Other advantages claimed
are simplicity, durability, and cheapness, together with com-
plete immunity from the accidents due to the employment of
hand couplers.

Patented by Inge, Wheeler & Co., May 7 and Angust §,
1872, For further information address James A. Wiggs,
Scoretary of the Memphis Automatic Car Coupling Compa
vy, Memphis, Tenn.

Vermilion for Deatal Purposes.
Having recently seen the statement, that the use of the
red sulphide of mercury for artificial gums was high!y ob-

wtancen, the first oase of mercurisl poisoning has yet to
mnke Its appearance. 1 have had the same men in my em-
ploy for yonew, and they all enjoy good hoalth.—Dr. Alsbary
in Amevican Ohomiat,

The Conditlon of the Marth's Interior,

It sorms now to bu demonstrated by satronomical and
physical arguments—argumonts that are independent, It
whould be noted, of direct geologieal observation—that the
Interlor of our globe In essentinlly wolid,

Tno condition of the carth's interior
hore recognized in, ns muny renders will
hnve ohaerved, that suggested long ago by
Professor W. Hopkins—the suthor who
first offered (18390) n mathematical argu-
ment In favor of the earth’s either hav.
Ing a very ihick ernst or being solid
throughout, Inn puperon ** Theories of
Elovation and Earthquakes,” in 1847,
Professor Hopking argues that the cen-
tral munns of the earth beeame solid In
consequence of the pressure whenover
the temperature within reached a limit
that permitted of it; that crusting at sur.
faco from cooling commeneced afterward |
and that between the regions of interfor
and exterior solidification, there long re-
midned n viscoun layer, which, in the pro-
grom of time, was gendunlly contencted
by the union of the solid nucleus to the
thickening shell.

The possibility of solidification at cen-

ter from pressure, in the face of a tem.
perature too high for consolidation from
cooling, has not been experimentally de-
monstrated. Yet o number of facts favor
the principle. It has been urged that
sinee the solidification of rocks is attend-
ed by contraction, that is, by increase of
density, and since pressure tends to pro-
duce this greater density, therefore pres
sure may bring about the condition of the
polid.  The fact that ice, which has loss
density than water, changes to wat'r un.
der pressure, has been appealed to in
support of the conclusion, The pressure
to which the materinl within the earth is
subjected is so great that experiment can
never imitate it, or directly test its effects.
Boneath only one hundred and fifty miles
of liguid rock, it would be not less than
one million of pounds tothesquare inch. Less than this
may have been sufficiont to produce crystalization, and o
give rigidity to the viscous rock material, or at least so, after
the cooling the eartl has undergone. The rigidity of slow’y
eolidified rock is beyond that of glass or steel—or the degree
which, according to Sir Wm. Thomson, must exist in order
that the earth should be as completely free as it is from tidal
movements in its mass,

According to the above, the solid part of the globe consists
as regards origin, of three parts.

The central mass, consolidated by pressure; the solidifica
ti)n centrifugal, or from the center outward,

The crust proper, consolidated by cooling ; the solidification
centripetal, or from the surface inward.

jeciionable, as it might produce salivation, L wish to state,

INGE, WHEELER & C0.'S AUTOMATIC CAR COUPLER.

that this fear, in my opinion, Is altogether groundless. The
sulphide of mercury Is very insoluble, even in concentrated
acids, and not attacked by alkaline flulds; besides, In the
case of gums, each particlo Is surrounded, so to say, by a
film of india rubber, which helps to protect it from being
nctod upon, if such were necessary at all, I have made
very large quantities of vermilion and always taken caro to
protect the workmen from the effocts of the moreury itsolf,
but have never boen able yetto prevent them from handling
tho vermilion rather carclessly, or from iInhbaling some of
the dust; but, in spite of these highly unfavorable circum-

The outer crust, or superficial coatings—the supercrust—
mado chiefly by the working over and elabo.
rating of the material of the surface through
exterpal sgencies, aided by the ever-acting
lateral force from contraction, and including
all teiranes from tne Archean upward.—
Professor James D. Dana, American Journal
of Beience and Arts.

Wellesloy College.

This is & new institulion at Needham,
Mass., endowed by Henry F. Durant, and
intended for the collegiato training of young
women, Allthe instructors are to be women,
The buildingis in the form of a double cross,
five stories high, 600 feet long, 150 feot
wido, fitted with all the best modern appli-
ances for lighting, heating, and ventilution,
Very many of the studies will be elective,
but the classics, chemistry. and probably
moral philosophy, will be obligatory. The
pupils are to be taught cooking and all the
higber kinds of housework, and are them.-
selves to do all such work, in the manner of
the Mount Holyoke seminary, where ex-
perience shows that one hour a day for each
girl is sufficient for household duties. The
fees have not yet been fixed, but will pro-
bably not exceed $250 a year. The colloge
is to open next year.

Tue City of Washington, a large steamer plying between
Liverpool and New York, went ashore in the day time, July
5, during o dense fog, on the coast of Nova Scotia, 70 miles
from Halifax, and 80 miles from the spot where the Atlantie
was wrecked in April, 1878. No lives lost,

-

Tux Cincinnati (Ohio) Industrial Exposition opens Septem
ber 8, and closes October 4.

T'nx Louisville (Ky.) Industrial Exposition opens Septem
bor 2, and closes October 11,
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GREAT BALLOONS,

Tho construction of the great Graphic balloon in thi

in which Profossar Wise In soon to attempt the passago of
the Atlantic ocean, londn new interest to the general subject
of nerial navigation,

Ono of the mont succossful efforts in this direction wa
that of M, de Lime, made Jast vear in Franco. We Sreaenl
horewith an engraving of his aerinl ship, from the London

Grophic dingrams and
references, with a full account of the voyago,

We alpo glve some explanntory

taken from
Sefence Record for 1870

BUCORSSFUL VOVAGE OF AN AERIAL ARIT
In continuing the record of what hLas

been done, at home

| \
A being afterward washed and dreind,  The balloon conslats of

and abroad, to subjugate to man the dominions of the air,
o must give attention to the most perfect of aerial ma
chines veot constructed —the nerostat of M Dupuy de LOmo.
Hydrogen gns was employed, and was obtained by the ae

| tion of sulphurle neid and water on fron turnings, the gas

white silk taffetn, lned with indis rubber, and aguin with
nanzouk ; and to the nanzouk lining, a varalsh composition
in npplied

That the plane of movement shall be direetly under the

control of the neronsut requires that much less resistanco

should be presented to the ale than s the case with the ordi.
nary balloon, and eareful ealenlntion led to the following di
mensions: Length, 118 feet 0 inches; diameter at center, 48

—————
foot H inches; the area of sectinn throngh the center belog
1,802 square feet, and the volnme 121,083 cubic feet. M. de
LOme, in his original paper, shows that to obtaln » speed of
about b miles por bour it In necessary to maintain & motive
power equivalent to 217 foot pounds per second (sbout § of
one horse power), this motive power belng preferably ob:
tained from manunl lubor utilized In rotating s shaft to which
In attached o two.-bladed serew, By caleulation, values were
obtalned, giving ns a result that, for s spoed of G miles per
hour, the labor of four men in turning the winch is neces.
anry, and 8 men for a speed of G} miles an hour.

M. Dupuy de Ldme has found that a balloon to be succons-
fully nuvigated must slways be maintained st an equal do-
gree of inflation, In order that the resistance to which the

M. DUPUY DE LOME'S GREAT AERIAL SHIP

.
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Talloon Is exposed in Its passage through the alr ahould re.
maln constant, and capable at any moment of being defined.
Tho balloon, at starting, being inflated fully with hydrogen,
the constant degreo of Inflation In prescrved by means of
the angiog tubos, 11 1. These tubes have the ends open,
and are pendant about 25 feet below the balloon. As the
A8 oxpands it forees itself down these tubes, whilo itsa own
prossure in the tube reacts upon the body of gas in the bal
loon, preserving such an excess of Interior preasure as pro-
venia the shape of the outer covering being alterod by the
wind., Still farther to maintain a constant surface there is
provided a small internal ballocn (termeod a dallonnet), which,
a8 tho gns escapes, through diminution of pressure from the
primary balloon, can bo filled with ale.  As the gns oxpands
in the Iargor balloon It would be forced out of the pendant
tubos, ware it not that & valve, oponiog at a low pressure, is
attached to the ballonnet.  The ultimate proportions of the
aerostat, as given by M. Dupuy de Lime, are:
Hight from top of balloon to keel of ear, H54 foet,

Distance betwoen scrow shaft and major axis of balloon,

671 feot.

Distance of major axis from the conter of gravity of com.

plete machine (withount balinat), 51 feet.

The radder is a trinngular sall of 1614 squaro feet nrea,

manipulated by conds from the car,

Nk M VSTnVe NV A §
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A, the balloon; B, the car, with D, the net work; « a, taf-
fetas covering; b, collar attaching the upper netting to the
covering of balloon; d d, silken ropes suspending the car;
¢ ¢, balsnce ropes for the car; 8, small internal balloon, with
line of intersection with the balloon; E, gaff sail, or rudder;
H, pendant tubes, the length of which regulates hight of
the column of hydrogen; J, the cords regulating the valves,
8; T, tube for filling small balloon with air; M, crank for
working the screw, Q; /, stays strengthening the screw,

Wo come now to the description of the journey actusally
undertaken in this machine, premising that instances of
so complete u fulfilment of calculation are very rarely oc-
current. .

The ascent took place from the Fort Neuf of Vincennes.
The crew consisted of 14 men, with baggage and provisions
weighing 118 tuns. There were on board MM. Dupuy de
Lome, Zedé (Ingénieur de la Marine), Yon, and Dartois, aer-
opnats. The Instruments wolghed 1-75 tuns, end there were
027 tun of packeges to be carried to the destinstion of the
balloon. The total weight, with 0°59 tun of avallable bal-
ast, amounted to 3-74 tuns, and the balloon, when thus bal-
lasted, hiad an sscensional force sufficient to keep it in equi.

Jlibrium close to the ground. In the first ascent 8 cwts. of
ballast were thrown oat, the balloon rising from the esrth on
February 2, 1872, at 1 o'clock. From 1 o'clock to sbout a
quarter past but little more was done than to admire the
graceful evolutions of the machine, and the readiness with
which it answered to both helm and screw. At 1 hour 15
minutes observations were commenced, and showed the car
1o be 1,537 feet above the departure station, and moving in a
northesstorly direction with & speed of 30 feet per second.
The course wan then altered to the southeast, at an angle of
$3° with the former direction. The number of men work-
Ing the screw, at 25 revolutions per minute, was eight, the
aerostat moving with regard to the earth st a speed of 525
foet per socond.  Afterward this speed incressed, with 275
revolutions of the serew per minute, to 66°8 feet per socond.
The speeds given by the form of anemometer employed, as
due o the balloon, or rather to the screw, wore 7-7 feet to 03
foet. The descent was commenced at 2 hours 85 minutes,
and was effectod at the destination, Mondecourt, near Noy-
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on, without any shock or the slightest accident. We should
now consider the resalts that have boen attained in the ex.
porimonts with the aerostat. They are: The maintenance of
u constant extorior surface by moenns of the ballonnet; free.
dom from rooking motion, even while two or three persons
aro walking In the car; and a porfect contral, the head of
the serostat bolng shifted to or kept in any direction, with a
maximum foree of 60 kilos from the manual labor of the
elght men.

Those are the mechanical improvements that have boen
achioved ; but the most Important result is that an impetus
will be given to the study of nerisl navigation, now that
tho solenco hns found a theory seldom paralleled in its
applieation, The remark of one of our groateat men:
“lmpossiblo; 1don't know the word:" has indecd beon
practically shown to be an admitted principlo by M. de
Lome,

NNz

M. de Lome farther proposes to remove seven of the eight
men employed to work the perew, and substitute an engine
of olght horse power, with one man an engineer, The bal.
last would then consist of the fuel and water, while the aer-
ontat could be impelled at the mte of 14 miles per hour, st »'
much Iarger angle with the plane of direction of the wind.
Thore has thus now been opened to us a now path in the
selonce of nerostation, and It Is difficalt to Hmit the imagina-
tion to thosn now wonders we may oxpect
within even » few years.

THE GREAT BALLOON NOW IN PROCESS OF

CONSTIUCTION IX THIS CITY.

The following interesting particulars con-
cerning the new balloon of Professor Wise
are given in the Daily Grophie:

The main balloon is to be made of un.
bleached cotton, of which 4,816 yards have
been purchased. The groatest strength is
required ot the crown, and this part of the
air ship will have three thicknesses of cloth,
The extorior will be conted with a varnish
made of linseed oil, beeswnx, and benzine,
The balloon is to be 110 feet high, and 100
feet in diameter. Gas capacity, 600,000
cubie feet. It _wlll, however, start with
only 400,000 cubic feet, as the gas will ex-
pand and fill the balloon ns the latter rises
in theair. When inflated the extreme hight
of the apparatus, from the crown to the heel
of the boat which will hang below, will be
160 feer.

There will be 14,000 yards (eight miles)
of stitching, This is now being done by
twelve seamstresses at the establishmont
of the Domestic Sewing Machine Company,
corner of Broadway and Fourteenth street,

The thread used is silk and cotton, the
top spool being silk, The valve of the bal.
loon will be three feetin dinmeter and made
of Spanish cedar, with s rubber-coated clap-
per closing on = brass plate. The valve
fixtures and top of the balloon are the es-
sential parts of the apparatus, and are be-
ing constructed with special cere to guard
against any accident of derangement,

The network will be composed of three-
strand tarred rope, known as “marlin.”
The width of the net will be 212 mesh-
es, and its breaking strength will be 58,800 pounds. Five
hundred pounds of “marlin® will be used. From the
netting 53 ropes, § inch in diameter, of Manilla, will con-
nect with the concentrating rings. These ropes will each
be 90 feet in length, or 4,770 feet in the aggregate. The
concentrating rings will be three in number, to guard
against breakage, and will be each fourteen inches in dinme-
ter, each ring being of wood, iron bound. These rings will
sustain the car, life boat, and trailing rope, and will bear
the strain when the anchor is thrown out in landing. From
the concentrating rings, twenty-four Manilla 1 inch ropes,
each 22 feet long, or requiring 628 feot In all, will depend
and form the frames for an octagonal shaped car. They
will be kept in place by light hoops made of ash. The
lower ropes will be connected with network, and over the
network at the bottom of the car a light ping floor will be
luid loogely, so that it can be thrown out if required. The
car will be covered with duck, of which fifty yards will be
needed. Attached to the side of the car will be a light iron
windlass, from which the boat and trail rope can be raised
and lowered as may beo dosired. From a pulley attached to
the concentrating rings n heavy Manilla rope will fall down
through the car, and thence to a sling, attached to which
will be the life boat. This boat will be of the most approved
and careful construction. It will have watertight compart-
ments, sliding keel, and will be »o made that it will be self-
righting. The boat will be provided with a complete ontfit
of oars and sails, and to it will be lashed instruments, guns,
lines, etc., and provisions for thirty days, all in watertight
casos.

The trial rope, by which the aeronaut can maintain any
desired altitude withoat resorting to ballast, will be of Ma-
nilla rope, 11 inches thick, and 1,000 feet long.

The car will be fully provided with instraments, provi-
slons, ete., independently of the boat. It will be so con-
structed that it can be taken apart piecemeal and disposed
of wns ballast. It will carry about 5,000 pounds of ballast,
which will connist of bags of sand, each carcfully weighed
and marked. Among the instruments to be carried in the
car, there will be a galvanic battery, with an alarm, two

barometers, two chronometer watches, n compound ther-
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mometer, 8 wot and dry bulb thermometer, 8 hygrometar,
componor, quadrant, chart, parachutes with fire balls st
tachod, and so arranged an to explode when triking the
wator, #0 a8 to indieate the direction traversed ; marine

carrlor plgeons will bo taken along, and dispatched, at inter.
vals on the route, with intelligence of the progress of the
expedition.

The lifting power of (lluminating gas s about 36 pounds
to the 1,000 feet, so that the balloon will have a lifting en-
pacity of 11,600 pounds. The pressure will be 1§ pounds to
the square inch.

The welght may be summed up as follows:

You
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7,100

b.'ll'hen 4,500 pounds will be allowed for p.-a;tgon and
Inst,

¥rightful Death of La Mountain, the Celebrated
Acronaut,

The purticulars of the frightful fall and death of Profes-
wor La Mountain, while making u balloon ascension st Ionin,
Mich., on the 4th of July last, are thus described by & cor-
respondent of the Detroit Post:

“ Among the many sdvertised attractions of the celebra.
tion of the Fourth by our citizens was that of the ascension
of Professor La Mountain, of Brooklyn, Mich., in his mam-
moth air ship. Several thousand spectators thronged the
public square for hours before the sppointed time. A
heavy squnll of wind necessarily delayed the ascension for
two or three hours, but at the end of that time the air
became calm.  Under direction of the Professor the balloon
was got into position, and its inflation with hot air was com
menced,  The canvas soon filled, and loomed up nearly 75
feot high. The basket was o willow one of & size sufficient
to hiold one person comfortably. It wes attached to the bal
loon by six or eight long ropes, which were fastened at the
top to & round piece of wood some two or three feet in di
ameter. The ropes were in no manner fastened together
between the top and the basket. As each picco was 100 feet
long it seemed, even to inexperienced eyes, that there should
have been some webbing or net work, st least over the bag
or bulge of the canvas. The fear was generally exvressed
that some accident might occur by the canvas slipping
through between the ropes. It was also noticed that the
ropes were unevenly distributed—three or four being in a
comparative cluster, leaving the other strands far apart.
Nothing was said of the matter, as the Professor, who gave
the whole structure a thorough look before taking his seat
in the car, made no comment on the fact, and it was thought
that his experience was sufficient for the occasion. Every-
thing being in readiness, the words “let her go" were given,
and the air ship darted up with great rapidity, while the
aeronaut waved his hat to the uneasy multitude, who almost
breathlessly watched his flight. Immediately upon leaviog
the ground the mouth of the canves began to flap around
with great violence. When fully a half mile from the earth
and when the whole structure looked no larger than a hogs.
head, the balloon slipped between the ropes and was in
stantly inverted. The car and its occupant droppad like a
shot ; and when the ropes were pulled taut, the round piece
of wood was torn from the canvas, With the most terrific
velocity the unfortunate man descended, clinging to the
basket. That he was conscious was evident from his strug-
gles. With all the intensity of a life with but one chance,
he strove to raise the basket above him, evidently hoping to
use it as a parachute, He succeeded in his object; but when
100 feet high, he loosed his hold, folded his hands and arms
before his face, and, feet first, struck the ground with s dull
heavy thud. Then ensued a panic and uproar in the crowd,
which is indescribuble, Women fainted, men wept, and to
add to the confusion the canvas came flying over the crowd
like a huge bird. Somo one cried out to get out of its way,
as it would fall with crushing force. The cry was taken up
and a gencral rush was made for safoty, in which many were
more or less injured.

La Mountain was crushed into a literal pulp. Not a sign
of motion or life was visible when he was reached. Medieal
examinnation disclosed the fact that hardly a whole bone was
left. Many were ground and splintered to powder. His
jaws fell upon his arms, and were pulverized, The blood
spurted from hiz mouth and ears. Where he struck there
was an indenture, made in hard gravel ground, five or six
inches deep. The corpse was laid out and placed on the
public square, where it was viewed by thousands.

The Grand Rapids, Mich., Eagle says: **There was but
little wind at the time, and the balloon arose directly up-
ward, remaining right over the Court House square, whence
it started, appearing of course, to diminish in size, till it
was judged, by that appearance and the rate of its apwand
movement, to be 3,000 feet high. The shouts had ceased,
and 10,000 upturned faces watched the diminishing object
intently, when the basket was seen to separato from the
sack, which hung and wavered about in one spot for half
s moment or so, while the basket and man were shooting
downward with the velocity of a cannon shot!

As tho vast throng of witnesses comprehended the fright.
fully tragic spectacle,a thrill of intense horror spread through
them as from among them issued one wide spread suppressed
groan of agony, for all seemed too horror stricken to shriok.

Of course there was no such length of time in the downward
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ﬂy;ng o( the devoted man as the reader has occupled In
rending these last few lines desoribing it,  From the instant
of the disnater to the balloon till he struck the ground, the
fime was not probably more thun fifteen seconds, ns mens-
ared off on the watch dial by tho wecond hand, At » hight
of five or six hundred feet from the earth, the unfortunate
man got goparated from tho basket—in fact it appeared ax
if lie leaped from it intentionally, This cortainly made no
difference as to the fatality of the fall. The concussion
must have killed him just ns quickly had he strack the earth
with the basket beneath him, Wonderful as it may scem,
from the timo he sprang from tho baskoet his lnmi!h;n in the
alr remained ereot, foot down, till he struck, notwithstand.
ing the greater weight of the hoad and body, which causes
3 most human bodies to turn and fall head fiest, [tig possible
| o hiud sequired o faculty of controlling hig position in the
alr by athlotie force. Porhaps, in the hurried thoughts of
doapnir, he  fancied ho might, by striking feet down, be'
spared from death.  But the indescribable swiftness of his
doscent must have knocked the breath ont of him, even had
ho struck on & newly made hay stack, Many people declare
that they saw such movemen.s of his limbs and even expres-
sions In bis face ay showed him to be alive and conscious
until he struck. But this is considered by the greater num-
per to have been entirely improbable. Hisshooting downward
through space with lightning-like swiftoess deprived him of
ull breath and sense of lifo, undoubtedly, while part way
down. Indeed, it is hardly possible that ho intentionally
Jumpod from the basket, It ixmoro lkoly that he fell from it
whon he had no longer any powor to hold on ty it, With
terrifio violenco he crashed upon the carth, feet down, his
] logs bulng driven up into his body, and all but his head in.
stantly mashed into a sickening, quivering munss of spout-
ing blood, protruding bones, and dropping flesh. His feet
struck into the earth several Inches. He struck a fow feot
from the jail wall, only about eight rods from the very spot
where he went up.  Down camo the basket right after him,
and his hat came wavering down, What beeame of the sack
of the balloon is not known,"

La Mountain's name is familinr to the readers of the Sor-
ENTIFIO AMERICAN. He was the hero of many a remarka-
ble balloon ascension. and had great confidence in his abili-
tios to navigate the air. But it is evident that he was care
less, in the present instancs, in respect to the mechanical
details of his air ship, and the loss of his life is the sad
result. La Moontain was one of the party who accompa.
nied Professor Wise in his famous serial flight from Mis.
souri to New York in 1859. On that oceasion, La Mountain
narrowly escaped drowning in Lake Erie.

Action of Wuter on Lead.

The most general results of Sir Robert Christison's in-
quiries are: 1. That the purest waters nct the most power-
fully on lead, corroding it, and forming o carbonate of pe-
cullur and uniform composition, 2, That all salts impede
this action, and muny prevent it altogether, some of them
when in extremely minute proportions, 8. That the pro.
portion of each salt required to prevent action is nearly in
the inverse ratio of the solubility of the compound which
its acid forms with the oxide of lead,

The corrosive action of water upon lead has often been
confounded with other causes of corrosion, and the water
has borne the blame. Thus the true action has been con-
founded with the corrosive action of potent agents accident-
ally coming in contact with the metal inthe presence of
water, as for example, when a lead pipe has been led through
: fresh mortar, which is frequently or permanently kept
: molst, or when lumps of fresh mortar have been allowed to
fall upon the bottom of a lead cistern.

The trae or simple action of water has not unfrequently
been confounded also with the effects of galvanic action.
Thus, if a lead pipe or cistern be soldered with pewter solder
and not with lead, erosion takes place near the line of junc-
tion of the solder with the lead. The presence of bars of
other metals crossing lead, or bits of them lying on it, will
also develop the same action; and some facts seem to point
to the same property being possessed in a minor degree by
some stony and earthy substances. This observation may
explain the local erosion somctimes observed in cisterns
containing hard water; since, if galvanic action be excited,
it will be increased by the fact of saline water existing more
largely in these waters than in soft or comparatively pure
water,

Lastly, some observers have contradicted former state.
ments, becaase under certain circumstances, which led them
to anticipato po action, they novertheless found lead in
water, bat only in extremely minute and unimportant pro-
portion. The test for lead, hydrosulphuric acid, when em-
ployed in the way now usually practiced, is so delicate as to
dotect that motal when dissolved in ten million parts of
‘witer, or even more. Facts, however, warrant the conclu.
alon that the lmpregnation must amount to st least ten
ﬂm this quantity bafors water can sct injuriously on man,

Jong It may be used,
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Dr. E. W. Foster, in Dental Cowmos, says: Tin possessos
many conslderations of fitness for stopping carlous teeth not
_uunpu. lia freedom from belng suddenly affected by
ther es, ita plasticity and caso of adaptability to all
! of the cavity, its permanency or stickiness
g 'w its comparatively low specific gravity, and
favorable fostures, are somo of the prominent facts
whlhbmllylun-m.um make it no
with gold in the daily and lmportant ques-

— -

mont operators Is generally, weo well know, against this foil,
nnd from grounds we think not entirely reasonshble.

Wo hinve oceaslon to use It much In our practics, some-
timen for permnnont fillings, sod sometimoes to precede gold
in the soft vascular teoth of children and youth, As to the
extromo permanency of tin when removed from tho attric
it will be difficult to determine, Yet

wo have seen tin fillings between thirty and forty years of
ngo, still serviceable and in good condition,

The low genvity of tin, and its non-irritating
nature, resembling in the latter trait, though in n less
the wamoe remarkable quality possessed by lead,
onable it to rest with comparative non-disturbance even in
the midat of vital presences.

For this resson lead had long ago been used for filling teeth
in muny countries of Europe. In France especially it was
tho materinl par excllonce for such purposes; and it may
not be uninteresting to remark, that the very word in the
French Innguage used to signify the term ** filling teoth,” s
“ plomber,” & word of historical significance in this conneec.
tion, being derived from the name and the fact of lead being
used as a stopping for teeth, e ven 8o far back as the forma-
tion of that language,

Though tin is easier of manipulation than gold, the same
care, to the same end, should govern its introduction into
tho cavity, its condensation nnd finish aftorwards. If the
cavity is large, and nerve nearly exposed, the use of polish.
powder (oxide of tin) moistened with water or glycerin, and
applid to the walls of the cavity baforoe the introduction of
the tin, will produce agrecable and substantial results.

tion of mastieation,

npeci fie

degreo,

Cornell Univorsity,

The attention of our readers is call vd to the commencement
of the above weoll known institution published in our “Business
and Personal ' column. The next scholastic year begins on
September 8, so that ample time is afforded between that
date snd the present, for those desirous of availing them.
solves of the advantage of the various courses, to make all
nocessary proparations.  Young mechanics, engineers and
sludents in the various professions and trades will find no
institution in the country better ndapted to give them o
sound, practical ns well ns theoretical, bagls for their future
eallings than Cornell.  Five hundred froo scholarships are
in existenco, and the college in liberally endowed with every
requisite for thorough and systematic instruction,

Inventions Fatented In England by Americans,
(Complled from the Commissioners of Patonta' J. L)

l-onud Waahing Machine,
James W, Hannah, Sticklorville, Mo—~This llmlla mmmom 17
furntsh an improved washing machine, The body of the machine (s mads
semieylindrizal tn form, having vertical wooden wndy and ourved eine bot-
tom wnd sldes. fo the middle part of the ends of thy M'“"W""
from thelr upper edges, are formed vertioal slots to reoeive the Journais of
tse pubbir, the ends of which enter grooves in the vartical or Matdards
sttaohod to the onter aldes of sald ende. To the lansr o of the bottors
and aldes of the box are stiached round cleats. The end plates of the rab-
bor are made semicircular fo form aad sre connected and held .“
proper positions by the cross rounds. To the rounds, st squsl
dlstances spart, are secured the concave edges of segments of ring pi
To the end plates snd shaft s1e attached lovers, the upper ends of ﬂ
connected by & round which serves ss & bandle In omuutlu*
Wy this construction the plates, belng vertical, pasy easlly M
water and without esrrying the water with them, which makes e labor of
operating the machine very slight, and, st the same time, the sealloped
adges of sald plates, operating upon the clothes, clean thom [n & yary short

Hme,

Improved Animnl Trap.

Jolin GGould, Clinton, Pa,~This invention hax for 168 abjeol Lo farnish an
tmproved anlmal trap, which atiall be so conatructed that the lnlnm of
tho antmal will resat the trap for the next animal, By sullable cons

when (he trap {8 set, ax the animal entors the box and steps upon & platform,
1o t1ts sald platform, which draws back & catch lover and allows & wheel to
be revolved by & spring until a pin,upon tho other side of the wheel, strikes
astop spriog. This movement closes the doors and leaves the animal shut
uptn the box. The antmal then sees Ught entering throogh another box,
sud, trylog to reach It, he raises & gate, steps UPOND And Operates the trip
platform, and passes fato & third box whence he cannol escaps. This move-
went withdraws tae catel lover and allows the wheel to revolye uatil the
next pin upon 1ta other alde strikes againat the other atop spring, opening
the doors and sgaln setting the trap.

Improved Koupsack.

George . Palmer, first Licatenant 16th U. §. lofantry, Balolt, Wiy —
In thia Invention the frame Is made of small, tough, flexible pleces
of wood, butted together at the end and secured at the corners by strong
duck, canyas, or other heavy cloth, in which the aticks aro bound at the
odges, Dotween the sticks are strong thick pleces of leather fustened to
the cloth and turned around the corners. They are to hold the sticks apart
the width of the cloth pleces, and to afiord suflicient strongth for boldiog
tho covering and the straps, which are attached to them. Aboatbalf sn
{neh from the end the wood pleces are tied together by strong leather
striogs. The cloth pleces of each corner are connected together by straps
which prevent them from sliding up on the rods, and bisd the frame st-ongly
together At the corners. The cover, of fexibie material, Is shaped 5o 25 to
eavelope All aides excopt one, and, having flaps, ls fastened on by metal
loops with s toggle plece, the sald loop befag inserted through the canvas
and leather corner pleces ; and the flaps are provided with means of buck-
lng together when folded down. The lower loop straps alao unite with
the straps, the sald straps passing through the metal loops and meetisg wnd
buckling together at the middle of the bottom of the knspssck. The loops
nro ted to the k K by the metal loops, that they can be readily
shifted as may be required for changiog the knapsack sldes about, The
shoulder straps are connected to the back plate by rivets, which are suita-
bly arranged to allow the straps to turn freely as required In separatiog
and adjusiing them on the wearer, also for shifting them about to difterent
positions for ease In sustaining the losd. The koapeack frame Is covered
with linen or cotton durk, having on one side a waterproof flap of vulcan-
Lzed rubber cloth. It may De reversed on the back by simply bhookiagis
from the back pad, turniog 1%, and changing the supportiag straps 1o the
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pposte side. By this means the canvas bazk may be turned outward In
hot Jand the proof dap outward iu rainy weather. The knsp-
sack may bo worn at almost any place desired on the back.

1mproved Friction Attachment for Securing Pulleys to Shafts.

Henry Cox, Peterborough, Canada,—The invention consists in the tm-
pro t of frl at for pulley shafta. A shaft carriess
loose pulloy In the hub of which is formed s mortise, at the sides of which
wre formed one or more lugs to recelve 2 pin by which an eccentric disk Is
pivoted to sald hub. By this construction, when the pulley is {urned in
oae direction It will run freely, but whea tarned In the other direction the
ecceatric will take hold of the saaft and earry It with the sald palley (o its
revolution. Tulssecures the pulley oo the ahafl or prevents it retrugrade
motion.

fa

Recent Dmerican and foreign Patents.

Improved Relisher and Wedge Cutter.
Wesley J. Hoskins and Ames D. Bowe, Essex, N. Y.—~Thls {aveation con-
sliats of & combination of instrumentalities wheredy the relish of s door
rall way be cut, and the part to be removed way frat be cut Into wedgesand
then removed by a lon of toar, all of which are performed
with one machine, A gang of three saws cuts three parallel alits on the
swinging frame which is connected to 8 titing table. Over the saws are
mounted the two sswa for catting the disgonal slots on an arbor. In front
of these the y are d for cuttiog out the relish. In
the firet place, the rall s put on the 1able and -oud aloog one of the
guldes, properly adjusted thorefor agalust the saws, till the shoualder of the
rabbet comes agalnst & stop by whick the saws cut a slit; thea the table in
tlited upward by » handle, without moviag the rall from its positios on the
table, 10 other saws which make the diagonal cuts; from the saws the work
ts moved up Lo the cutters above; then the treadle Is toml-pu‘ the
wedges are cat off, Joaving the reliab, and making the wedges

Improved Corm Harvester,

James H. Spesrs, Kenoedy Wells, and Robert Wells, Piper City, Iil—
This tavention bas for (ta object to furalah sn lmproved machine for
detaching the cars from the stalks, removing the husks from (he ears, and
depositing the husked cars (u & wagon. To & cross bar are attached the ends
of the shanks of the three guldes or gatherers, Rollers are armnged parsl-
ol with each otber, n pales, atid pon the opposite sldes of the shank of the
contral guide. These rollets have corrugations upon their lawor or forward
ends, the corrugations of the rollors of each palr ruuning (o opposite direo
toos, snd extending longitudinally slong the upper or rear part of the sald
rollers. To the rear journals of the rollers of each palr are attached small
guar wheols, meshing Into each other, so thal the rollors of each palr may
be revolved together with equal velocity snd (o opposfte directions. The
Jonrnals of the luner rollers are extended (o he rearwand, and cosnect by
gearing with & ahalt on which Is & roller.  An endices carvier passes around
a rollar pivoted ta & slot In the Jower part of the shank of the central gulde
and sround the roller attachod 10 Lhe shaft, and by which the sald cerrier s
drives. The carrier receives the cars of corn from the rollers, carries them
up and discharges them Into the inclined spout, down which they slide to
other rollers whlch are provided with short teeth armnged spirally, which
tear oft the huaks from the ears, and at (he same time carry sald eams along
and discharge them upon the elevatar, which passes arvund rollers ply.
oted 10 the upper and lower ends of the ek frame and dlscharges the
nusked ears lato & hinged spout, down which they alide into & wagon,

Impreved Medical Compound nnd Medicated Food,
Joan M, O, Tamin, of New York elty ~This invention consists In extraet-
tng frota vegotable substances those most sourishiug Ingredicnts which are
bined with phosp . atd 1o subsequently sdding (hom o the sub-
stances (0 De eaton or mbibed aa articles of food or medicines. Thus, for
example, 1t 1 proposed to withdraw from vegetables, such as peas or beans,
the togredients above referred to, dlacarding the indigestible, or at lesst
with dificuley dig Idae of sueh v bies, atd 1o add the matter
d to chocolate or other sultable srtiole of food, A certain quan.
iy of peas, for Instance, Is powdared snd (han treated with water. The
wisture e Bltered, sod 20 moch of the welsiure s evapursted as 1o leave
the remalnder of & more or loas viscld constency. Gastrio Jalce or Szely
wat ploces 0f & call’s stomach are next added.  Flaally, the mixturo ts dried
at & moderate heat. The substances with which the phosphores s thuy

in the M -olﬂuwul&

Natsan Innbu. of Bayoane City, to f and S i C.
West, Eltzabeth, N. J.~The furnsce bas three chambers, an upper, middle,
and lower one. The Orels bullt at oneoend and delivers tha Hghter vapor

1ato the upper chamber sad the heavier lato the middd ber, the lat-
mnmm“ulm chimney, whils the former, after travensing
the leagth of the fu ds intwop 10 the Jawer chambder,

where, after bav.ng twice traversed the vnul- Jemgth, It enters the dis-
charge chimney. Thislmprovement in the ar of the fu

consists o making the middle chamber fw or app ¢
20, by which to concenitrate the heat, as before culod. and thus work m
the oxide from the ore much cleaner than It has ever been dote before, and
thus (ncrease tho percetitage of galn. In carrying out this lproved mode
of working the furnace the chamber Is {1 four tmaginary sections. Whea
fully heated and charged & batch of the residoum #t the opening and the
three other batches are shifted aloag one stage, and & fread bateh spplied,
thoe working the ore along Intermittiogly as the reduction proceods, sad
at the same time supplying the fresh ore and removiag (he refese without
coollng the fursace down or loalng the time now Jost by discharging st the
h of the tu ana again, the doors temalning open the
while so that much hest s lost. Foar mtroducing the oxyges to combine
with the gases evolved from the coal in the furnace, also the vapors of the
ore, and thus Lo insure more perfect combdustion, two blast pipes dlicharge
tuto the chamber, 50 1hat the alr, which ts forced In by aay sultlable blower,
unites with the gasos as they emergo from the passages and bDaros o

tensely,
Improved Horse Powor,
Joseph Milboura, Millport, Ohlo.~The obiject of thisluvention {s to fm-
proveand render more useful the horse powers whioh are und for llrul
log graln, and other j jand It in ad)
levers, In combloation with the ol or ordinary levers, and (o stay rods
whica connect the cods of the extension levers, and In draft rods altached
10 the stay rods. There are but two draft rods, but there may be & drarn
rod for each lever, If desired. By this ang the draft isapplied to
the ends of the axtonson levers, which results la & great saving of power,

ITmpreved Washing Muachine.

Nathan P, Reed, North Woleott, Vi.~This lavention has for tts objeet to
furnish an tmproved washing machine. A set of rollers, the joursaly of
which revolve 1o bars of such & slee that the rollers work clear of the hot.
tom of the box, form & roller bottom 1o sald box. A sccond set of roll.
ofs, the Journals .t'nu revolve In bare which are made shorter than the
bars above { , are d by boards, (hes fanuing & roller
platform or rabblog oo-rl To the sldes of the middle part of the plate
forms are secured staples upon which hook notehos are formed (0 the lower
ends of bars which are pivoted to levers. Ny (his construciion, by moving
tho uppor ends of the lovers back and forts, the rellor platfornn will be
moved back and forih, rabblug the clotbes between 1t and the rollor bot-
tom, washing them quickly aud thoroughly. By sultable means (he roller
Platiorm may be bheld dawn upen the clothes with any destred pressure.

g o 4 .

Improved lmplement,
fenry B. Whitebead, Holly Springs, Miss —~This tuvention relates to sy
lmproved 1ool for vee supliers or as s hand vice; M conalets 1a an ar-
raagrment of Jaws haviag p dicular toothed ab and
slotted bandles provided with teeth cu thelr pivet enas for enguging -n
the Jaw shanks, whereby o parallel mwotton of the jaws In rroduced. By
Ughtening & thumb screw the Jaws may be set and used as o hand vise. The
tandies when used as calipers and dividers, snd opeved 1o ihe dealred
angle, are tharaby held tn position. When the handies are thtown out aa

preserving the weth, The prejudice of

mixed It s proposed (o call ¥ phosphorine.”

faras the frame will allow, (o Jaws may be moved one -riwo
can, then he used to gripe larger bodles than {u the bunuuoh.mu‘.“
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paved Medioal Componud for Liver Disenses.
- Cunninghum, Moont Morris, 11 ~The ohjeet of (his joveniion

e to supply AR efficlent compound for disases ariiing from A deranged

con of the Hver and complaints having (heir artgin therein. 'f ooy

“sbake ki)Y I extractiog with aleoho] the Bitter part of difiervat roo s snd

‘Nerde, 10 be mixed, after percolation, with water, sogar, and (e ofl oF sas

safran.

rond Crossing.

Rodert J, mm...:xu Iy ention 1ean Improvement in the
©dans Of W itchion or raflrond crossings tn which the ralls of the side track
ro clevaied to allow tho whiiels 6F LI oars Lo pask above the ratls of the

WAL track, The cross (es are placod hlgher thian GUAUAL L0 reach the level

of the crowatng ralls, and A placod nearer (ogetber At the switeh. They

are sillably potehed for the rreepiion of the matn ralls, (o keop them on the
1evel of tho ain track, The oross(ng rafls are placed on the olevation of

e thew, anil are ralnod above the level of the maln ralls. Dotween

the ralls of the fatn track fs jakd the pivoted orapriog eal), the end of which

18 onryed from the main pall And, by sultable teans, ta prevonted from bo.

{ug Aifted off \lie treok. Tho Aknues of tha Wheots pass botwaen tho math

rall and spriivg rail by prassing the Iattor sldewise, A fange plato s placed
on & level with 1he top of the maln il adjacent to end of the spriog rall
and serves 1he purpase of conveying the fanges of the ear wheels from the
spring rall to the ralved slite ralle.  The gulde mil placed oppostto the Gange
plate, on & level with the erossiug rails, assists the wheols to pass over the
Nango plate 1o the slide traok,

Twproved Prowser Footr fur Sowing Mochines.

George W, Allsrton and Zonas M. Powers, Bobinwon, ITL~This Inveotion
consists of & wiass disk pivoted to the supporting arm (o the axis of the
noedle Ny & hotlow plrot through which the needle works, the object of
wiich Is 1o have the presser turn with the work whea curved seams ar to
e made, 80 1hat the work can be turned more acenrately and easily than It
e be with the ordionry non-turaing foot. A rotating presser of this kind
s very apeful In equalizing the longth of the stitches, by the facility ttaf.
fords for turning the work accurately.

Tmproved Peach Cutter.

Willlam J. Hill, Payetteville, Teun —The Invention conslets In the fm.
provement of peach catters. In using the machine the peaches are lald
Dlossains end downward upon cutters, with one band,lao such a position
that the seasn of the peach may be In line with tho wing or sirlght cutters,
and & lever bs operated with the other hand to bring a block down upon the
pesch.  As the block presses spon the peach with sufficieat force to hold it

Improved Lawn Moawer,

Theadore Roetherr, lrvitgton, X, Y. ~Thie incention has fee 1ts ohject o
Mrmieh an (mproved Instroment for sheartug 1he odges of grass plote slong
1he wdges of walks, bode, nte,, where the grass cannol be et by the lawn
mower. Tothe lower etd of the standard or frame, In an ineliond posttion,
1% secared the lower or stationsry biade of the shoars. ‘To the blade, near
(s rear end, (s plvoted the rear end of the upper Diade. To the Intter, near
s rear end, la pivoted the lower end of the connsoting Tod, the npper end
of which ts plvoted 10 the crank, Several holes sre formed In (he conneet
Ing rod to recelve the erank to enable the Instrument 1o bo sdjusted. The
crank v attached 1o the end of & staft, 1o Whivh, within the frame, s at-
thohod w amall grooved pulley Around wHToh paskes n Band whioh wiso puass
ot aroond s lenger pulley attached ton wheel, which revolves In the lower
PArL of the frame, The wheol s designod to roll slong the ground st the
wido of the edge 1o bo sheared and earry the sehine forward, and st the
same time by (s revolation to work the movable blade, Tue standard and
raine may bo sadjusted upon oseh othor to Adlust the Jowor biade to the
proper Wight above the ground,

Twproved Mateh Plane,

James Bdwards, Now York ofty < This tnvention eonsiats in the lmprove.
ment of mwnteh planes, The face of the tool Tor ouiting the tongue Is
formed In two parts, An adjustable plece fs Atted Into & rabhet of the
Mook, and Ix made adjustable Intorslly thereon, Ny moving this pleco out
o In, the length of the motth of the taol Is yarled #o s ta correspond with
the width of the sdjustable fron, A gulde 18 mude adjostable on the (ueo
of the tool by means of scrows and slots, and 8 gouo Is proyvided for regu:
Iating the depth of the cut, The feon s made 1o Lwo parts. iy mesus of
this adjustment the space (s wade hroad or sarrow to reeelve the tongue,
which 1s cut of corresponding slee. Any ordinary plow Iren may be used
in the groot lng tool, snd the tonguing too) may be sdjasted 16 sult (he
groove, With the sdjastable tool snd an asdjustable grooving tool, the
machine s propared to tongue and groove boards or lumber of all ordl.
vary thicknesses,

Improved Cotton and Rice Chopper,

Joseph B. Underwood, Fayetteville, N. C.~Thls Invention consists In
supporting the axle of a cotton cultivator In & U shaped bar hinged at one
ond and adjustable at the other, #o as 1o regulate the depih at which the
plows sball run In the ground. It also consista In horizontal chopplog
knlves armanged to operste In the rear of the enltivator plows, It alvo con.
#lnts In 3 povel srrangement of the plow standsrd and the chopper bar, so
that the choppers will be shiclded from the moving soll, or other abstacke.

in piace, the Bret band s removed from the peach and the block Is p d
down upen the edges of the cuttors, the parts of the peach dropplag Into
the spout, and the pit stioking In the cavity of the catters until It is pushed
out by the next pit,

Tmproved =caffold.

Danlel Y. Miller, Hustaville, [Il.—~The object of this Invention Is to con-
stroct & soall) I for the use of paloiers, carpenters, and others, which may
be casily sel up and taken 1o pleces and readily transported. The invention
conslsts of two maln supports resting on staudards and composed of aey-
eral pleces, tod by strong staples, the uppurmost ploces suspending,
by block and tackie ar an adj plattorm, which may be
clevated to the foll hight of the supports,

Tmproved Cotton Planter,
George Paterson, Waynesborough, Ga,—This Invention conelsts In the
improvement of cotton planters. Bohind the plows are the gusno hoppors,
supported on lron rods or bars, or other supports, adjustable toward or

It aleo In for throwing the choppers out of gear with thelr
operative mechanism.

Improved Soldering Apparatus,

Wm. D, Brooks, Haltimore, Md.—This invention consists in bringlag the
cans upon & earriage truck or car so as to be centered by the cap holder,
and #o that the seam which is to be soldered shall come directly under the
burcers of theroldering apparatusand the pipe. The can is then revolved
and gquickly boatod while the bit of solder that is cut off In the holdlng
Ltubo falls through the lower ¢nd thereof and rosts with one ond on the
can, being melted gradually as the can revolves,

Improved Method of Soldering Cans,
George D. Brooks, Baltimore, Md.—~This Invention has mainly in view to
form a tight jolut at the junction of a can body withits top sud bottom be-
fore thoe solderis applicd; otherwise the solder finds Ita way through, Is
wastod, and does not lorm s0 strong, full, and reliable a Jolnt, The lnven:
tion gonsista In the method and fn the particalar mesns by which this ob-

from the frame. Vertical elldes sre arranged In the hoppers with poek:
1o 8l with the guano as they rise up in the hopper, and carry It down to
discharge below. Sald slides are pushed down by tappets ot the seed-drop.
plog wheels, and they are forced up by a spring, when the tappets escopo
from projections. The pockots are varfed a8 1o capacity by adjustablo
blocks, held by binding screws 50 they can be readlly lovsened, ahifted, and
fastened agaln. The relative arrangement of the goano droppers and the
seod droppers Is such tbat the seed and the guano will be dropped together,
It will be seent that & great cconomy of labor will be effected by the use of
this machine, which combiaes eight and special hi in one,
requires only one horse or mule and one sttendant, apd nelther the horse
nor the attendant has to walk along the ridges and tramp the carth down,
#8 when separate machines are used. The principal tmprovement fo the
device conalsta in the vertical pocket allde, ar d to up and
down Ia the guano drooper.
Improved Cat-off and Regulating Cock for Gas.

Charies E. Scal, Winchester, Va.~This luveation consists In 8 cock or
valve, attached on o3 near the gas meler or on gar-conveying pipes, snd
Raviag a flexible counection attaching it to valve-lifting mechsnism that
bas been arrsvged In the room or spartment where the gas 1s tsed.

Improved Horse Hay Rake.

Lymaz Litchgeld and Jsy Speacer Corbin, Gonverncur, N. Y. —~This faven-
tion consists In & novel means whereby the driver can convenlently use
bota the fodt and hand smultancousiy n elevating the rake, ln novel
means «heredy the rake may be adjusted by the driver without leaviog his
scat, To rus oa the ground or al a slight distance thereabove, and Gnally ia
& pecalisr construction of rake tooth bead which allows each tooth to be
ngidly beld and independently moved, or 1o be ralsed with the others.

Improved Mode of Splitting Rock,

Patrick Croghaa, Cockeyaville, Md.—This invention conslats in the metnod
of spiitting off blocks of stone by boring subjacently beyond the loogitud-
inal middle lne of the block, placing the side pleces across sald line and
causing the ©p and down pressure of the wedge 1o be exeried lnside and
not o0& the edge of the rock.

Tmproved Saponifying Apparatus.

George W, Hatfeld, Nasbville, Teno.~This {uvention relates to means
for spplylug hest, pressure and mobllity to the alkall and fatty matter
usedin the process of saponifcation, «o that the product will be uniform
1o its character snd thos adapted to make a soap of the best and most rell.
sble quality. It consists Inarranging spirally unon a common Ahaft a serfos
of paddies or agltators, which are continually lifting and transforrlng tho
fluld matter from one end to the other of u close boller or mixlng chamber.

Tmproved Plow,

Lowis B. White, Norfolk, Va.~This Iavention conaists nmaking the land.
tide of a tarn plow reversible by a peculiar construction of ends and bottom
flanges, 80 that two landsides are virtaally made of but lttle more metal
than one as now constructed. The Invention also consists In applylog o
slotted adjustable wedgo between the beam and handles of turn plows, that
they may both be held solld and without a chance (0 move out of thelr re.
spective positions under atraln,

Improved Process of Preparving Corn for Grinding.

Willlam Standlng, Da Qioln, [1l.—Tae object Is to produce s superlor ar-
ticlo of corn flour aod corn meal, by subjecting the corn, before It INman.
Ufactured, to & steam drylug process with steam of high pressure, and
with s thorough ventfiation of the grain for the rapld escape of all the
molstare that may sccomulate (o the corn while passing through the dry-
Ing process, The corn s passed over and through several cleaning ma-
chiues, slmilar to those uned In the clesning of whoat, thon 1t 18 elevated
010 the dryer, aviog s capaelty of about 8fty bushols, more or less. But
bofors the corn (4 sdmitted Into tho dryer, the slfde, which (s placed at the
bottom, 1s elosed until the dryer (s filled, then the yalve In opened suflle
elently to pormit It (the graln) Lo escape only as fast as it becomens thor-
oughly dried. The valve i adjustable to sult any clrcumstances which
Ay conduce Lo 8 slower or more rapld rate of drylng. The passing of the
S7Aln through the dryer contaloing a bigh pressure of stesm, ssy, from
Seventy-five Lo one hundred pounds Lo the aquare Inch, more or less, with
ihe corresponding temperature, Is for the purpose of having the lateat
Beat of the stesm penetrate thoroughly the germ, phosphate, doxtrin, and
Stareh portion of the corn, as aleo Its oll glaten, s8d neutralize the strong
TASK smell and taste prcallar aad common ta all corn, but mora espectally
18 the large starch -besriog kiads. As the corn leaves the dryer It s con-
veyed 1o aod passed over or through machines for the purpose of cooliog
‘before grinding. The corn is then ground on the best French

Jeot Ia 1iab

Improved Plow Truck.
John Flanagin, Pawnee Clty, Neb.—Tuis inveniion relates generally to

0f & patent will be recetvad, canally, by refarn of matl, Tt o
B ot 10 BAYE & Meareh made st the Fatent O0oe. Such & i -
the cont of an appileation for » patest,

Froeliminary Examination,
10 0rder 10 HAYE sUEh search, MAKe 0N 8 wrtteh daseripllon of (Ne taven
Hon, [ goar own words, and s peactl, or ped aad ik, skeigh, Bend thesn
WA (o fon of ¥5, by mal, sddees<>d 10 My & Co., 17 Park How, and (s
Ate time you will recelve an acknowledgment (hermof, by stk
(en report (o regant 1o (he patentability of your Iniprovement. This speetal
soarch fe madn with groat care, among the module aud patente st Wiashing.
tan, Lo ascertatn whather the improveiaont presented 1 patentatile,

Rejoctod  Casow,

od oanen, or def papere, deled for parties who hayn made
oy !l for th Ives, or throtigh other agonts. Terms mwoders
Addross Muxx & Co., statiog particalars, »
To Make nn Application for u Patent,
Tho Appticant for a patent shouid furnfst o model of Wi (avention 1€ i
nopkible of ane, Although sometimen ¢ may be diapensed withy or, (f the in-
Youtiun be o chemd ) 1, M must farnlah suniples of the (ngreds-

Mejoor

al pr
enta of which his composition conslate. Thesa should be securely packed,
he tnventor's name marked on them, and sent by express, propald. Nmall
models, from a distance, can often be sent choapor by mall. The safest
WAY Lo vemit money Is by  draft, or postal order, on Xew York, payable 1o
o ordar of Muxs & Co,  Tersons who lve (o remote parts of thy oountry
G0 URiATLY purchine drafta trom tholr morehants on tielr Kew York cor
respondonta,
Cavents,

Persans dostring 1o file a caveat can have the papers prepared (s the short
w4t thoe, by sending & sketch and deseription of the tavention. The Govern-
ment foe for s caveatis §10. A pamphlot of advice regarding spplications
for patents and caveats ls farniehed gratis, on application by mall. Address
Muxx & Co., 57 Park Row, New York.

Relssaes,
A relesne Is granted (o the original patenteo, bis helrs, or the sssignees of
the entire tnterest, when, by resson of an lnsufMclent or defecti*n apecifics.
ton, the original patent (s lavalld, provided the error has arises from insd-
vertencs, sccldent, or mistake, without any fraudalent or doceptive inten-
ton.
A patentee may, at his option, have In his reisnue a separale patent foy
each dlstinet part of the tavention comprehended In kis original application
by paylng the required fee in ench case, snd complytag with the other re.

quirements of the law, as in original applications. Address Muxy & Co.
% Park Row, tor fall partieulars., <

Desizn Patents,
Forelgn & * and ers, who send goods to (ks country
mAY secure patents here apon thelr new and thos prevent others
from fabricating or selllng the same goods In this market,
A patent for s deslgn msy be granted to sny person, whether eltizen or
Allon, for any now and original doalgn for s manufaoture, bust, statue, alto
rollevo, or ban rellef; any new and original deslgn for the printing of wool.
en, Wik, votton, or other fabrics; any new and original impression, orna.
ment, pattorn, print, or p! . 10 be prl d, cast, or otherwise
plared on or worked Into any article of manufacture,
Dosign patents are cqually as important 1o clitizuns as to forelgners, For
fall particulars send for pamphlet to Muxx & Co,, 57 Park Row, Now York,
Foreolzn Patents,
The p of Great Britala (s 51,000,00; of France, 37,00000; Del
glum, 5,000,000 Austria, 36,000,000: Prussts, 0,00000; sad Russta, 70,000,000,
Patents may be sequred by American citizens 1o all of these countries.
Nuw I tho time, whlle business Is dull at bome, to take sdvantage cf those

gang plows, and particalarly to the mode of ur plows of \

slzoin the spme gang 8o that rows may be plowed out deeply, excopt i
oloss proximity to the plants, where the brace roots would be too much
fractured and ‘njured; also, to adapt & single turn plow to be worked with.
oot necossitating elther horse to tread fn the furrow or upon the plowed
ground, Thelovention ina trl lar wheeled plow truck, In
whonso front Iy the clevis, to which the whiflletree (s attached, and at whoa
rear are placed one or more adjustable clevises, to which are attached the
plow or plows.

m gn flelds, Mechanical improvetients of all kinds are always
In demand In Kurope, There will never be s better time than the present
to take p ta abroad. We Lave rellable business with the
principal capltals of Europe. A large share of all the patents secared in
forelgn conntries by Americans are obtalned throush our Agency. Address
Muxx & Co., #7 Park Row, New York. Circulars with full information on
foreign patents, furnisted free,

Value of Extended Patonts,
DI¢ pateatees realize the fact that their inventioas are lkely to be more

Valug of Patents,

AND HOW MB_TAIN THEM.
Practical Hints to Inventors.

ROBABLY no Investment of a mnall sum of money bring= s
greater retarn than the expense itctrred {n obialning a patent
even when the lavention s but a small one. Larger lnveations
are found to pay correspendingly well, The names of Blanchard,
Morse, Bigelow, Colt, Bricsson, Howe, MeCormick, Hoe, and
othors, who have amassed (mmense fortunes from thelr tnven-
tions, are well known, And there are thousands of others who
have realized large sums from thelr patents,

More than Frrry THovsawp Inventon have syvalled themselves
of tho services of Muxx & Co, during the TWENTY.SIX years

They stand at the head (o this olass of business: aud thelr large corps
of »usistants, mostly selected from the ranks of the Patent Office: men ~ap-
able of rendering the best service Lo the laveator, from the experience prac-
teally obtained while » Iu the Patent Officer enables Muxx & Co,
to do everything appertainiog to patonts DETTEN and onEArxn than any
othor rellable agency.

This s the closing inquiry in
nearly every letter, descril lng

HOW T0 JQM

OBTAIN 10 this omce. A positive an-

swer canonly be had by preseating s complete applioation for a patont to
the Commissloner of Patents, An appleation conslsts of & Model Draw-
Ings, Petition, Oath, and full Specifeation, Varfous oficlal rules and for-
malities must aiso be observed. Tho efforts of the Inventor to do all this
bustaess himself sro generally without sncoess, After great perplexity and
delay, ho 1s usually glad to scek the ald of persons experienced In patent
businoss, and haye all the work donoe over agaln. ‘I'ne best plan Is to roliett
proper advice at the beginning, If the partios comsulted are honorable men,
tha Inventor may sat4ly confide his (doas to them  they will advise whetbier
the Improyement (s probably patentable, and will give him all the directions
Beedfui to protect his rights.

How Can X Best Secure My Invention 7

This 1s an Inguiry which one tnventor naturally asks another, who has had
some experieuce in obtain'ng patents. His soawer generally (s as follows.
and correct ;

Cotstroct & neat model, not over & foot In any dimenston—emaller if pos
siblo—and scnd by express, prepald, sddressed to Muxy & Co., 37 Park Row,
New York, together with a description of 1ts operation and werits. On re-
celpt thoreof, they will oxamine the lavention earefully, and advise you as
10 1t patentability, free of charge. Or, If you have not time, or the means
b hand, to conatrnct a model, make as good & pen and ink sketeh of the

burrs, somewhat Sner than the ordinary styleof grinding. PR

—

lmprovement as possible and send by wall. Ab suawer as to the prospect

acted as solleitors and Publishors of the SOIRNTIFIO AMERIOAN.

P ve of profit during the seven yearss of axtenslon than the fret full
term for which thelr patents wers granted, we think more would avall them-
s~lves of the extension privilege. Patents graited prior to 1851 may be ex-
tended for seven yoary, for the benefit of the Liveator, or of hils heirs 1y case
of the decease of the former, by due applicati»n to the Pateut Office, ninety
days before the termlaation of the patent, The extended time lnures to
the benefit of the Iaventor, the amigness ujder the first term having no
rights nnder the extension, except by special ag The G

fee for an extension Is §100,and 1t Is necestars that good profossional service
be ob d to condect the busd hefore the Patent Ofice.  Full Informa-
tion as to extensions may be had by addresstag Moxx & Co., 37 Park How.

Trademarks.

Any person or firm domiclied in the United States, or any firm or corpors-
tion residing iz any forelgn country where stmilar privileges sre extended
1o citizrns of the United States, may register thelr dosigns aad obtaln pro.
tection. This is very important to manufs 10 this Y. And equal-
1y 30 to foreigners. For full particalars sddress Muxx & Co,, U7 Park Row
New York.

Canadian Patents,

On the first of September, 1571, the new patent law of Canads went Into
force, and patents are 20w granted to citizens of the Unlted States on the
same favorable terms as to cltd of the D

In order to apply for o patent (n Canada, the applicant must furnish a
model, specification and duplicate drmwings, substantinlly the samwe as o
applying for an American patent,

The patent may be taken out elther for five years (government fee §0) or
for ten years (governnient fee $40) or for Aiftosn years (government foe $60),
The five and ten year patonta may b extended to the term of Gfteen yoars
The formalities for oxteusion are slmple and not expeusive,

Ameriean fnventions, oven If already patented In this country, can be
patented In Canada proyided the American patont Is not more than one year
old,

All persons who desire to take out pateats In Cauada are requested to
communicate with Muxs & Co,, 7 Park Row, N. Y, who will give prompi
attention to tho business and furnlsh il lustruction,

Coplos of 'atonts,

Porsons destrlog any patent (sued frow 1504 to November 26, 1867, can e
supplled with ofMclal coplos at & reasonable cost, the price deponding upon
the extent of drawlngs and length of apecifcation,

Any patent fssaed since Novembor 27, 187, at which time the Patent Ofiice
commenced printing the drawiogs and specifications, way be had by remit.
ting to s oMeo §1,

A copy of the clalms of aby patent Istued alnce 188 will be furnished
for 81,

“':Acn ordering coples, please to remit for the same as above, and state
name of patenteo, title of lnvention, anid date of patent, Address Muxy
& Co., Patent Sollciters, 57 Park Row, Now York clty.

Muxy & Co. will bo happy 10 #eo Ivontors o person, at thetr office, or to
advise them by lotter. (n all cases, thuy May expect an Aonest op'nion. For
such consultations, oplnions sud advice, no charge s made. Write plaluly
do not use pencil, nor pale Ink : be brief.

All buslness committed to onr care, a3d all consultatious, are Kept sore
and stricily confidential,

In all matters pertalning to patents, such as 1nter! W
procuring extenslons, drawlng assignments, examinations fato the valldity
of patents, ete., spectal care and atteation s given. For lnformation, sad
for pamphlets of instraction and advice

Address

Skt

MUNN & €0,
PUBLISHERS SCIEN JIFIC AMERICAN,
37 Park Row, Now ¥York.
OFFICE IN WASHINGTON~Qorner F and 7th strects, opposite
Patent Ofice
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Buginess and Fevsonal,

ne charge ror Inxertion wnder thix dead w81 a Line,

Wanted a position, by n brasa finisher of
extenalve oxporfonce, ak forcman, Address D, Patton,
400 B, 12th Street, Now York,

Phose who wish to purchaso Horse Powors
and stnchines for Throahing and Cloaning Graln and
awlng Wood, wil) do well to sond for clreular, &, of
A.W. Gray and Sons, Middlotown, Vermont,

o Manafacturersa—~Bullt oxprossly to ront,
s Defok Daflding, C0x200 £t,, 8 atorien high, Wivided by
fre proof walls, with ample water powor. Room and

ower In quantition to ault. Addross Industrind M'f'g

Company, Rock Fallw, Whiteatde Ca,, 1),

A Speelnlty wanted in lght machinory or
caat Tron (oot malleablo) on Hoyalty or Contraot,
conard & Murray, Foundors and Machintats, 80th and
Chestuut Hts,, Fullndelphin, Pa

A Boston business mon desives the N, 19,
Agency of somo manutaoture of real morlt, I, W, Luoas,
7 Tremont Stroot, Doston, Maus,

Patent for Sule of Beat Grinding Mill oxtant,

Address J. L Distiop, 30 Collogo Plave, Now York,

Wanted the address of o man competent to
give estimaten, put up and roo a tub, bucket, and goneral
wooden ware factory, Address J. M, Forguson, 221
washilngton Street, Now Orloans, La.

Noineonvenienco is over felt in wearing the
wew Elastie Trusaswhich rotatus the Rupture, night and
day, il curod. Bold oheap by the Elastio Truss Co,, 634
Broadway, New York,

Prov. an‘) Co,, Providence, R, 1., Dealors,
want [lustrated Clroulars and Pricos of all kKinds of
pamps, and Steam and Water Appliances genorally,
Wanted—Second hand Upright Boring Mill,
Addreas, with prico, Sodalla Foundry snd Machine Co.,
sedalln, Mo,

W, L. Miller & Co., Findlay, O,, wish to pur-
chayo i Shoe-peg Maching, also an'Exoolsor Machino.

A perfoeot Cockle Separator and Wheat Gra.
der for Flouring Mills, Baleh & Gladings, Hingham, Wis,

Tho Cornell University, Ithaea, N.Y ., offers
1beral and practical courses for agriculturists, archl.
teats, clvil engl #, mastor hanics, mechanioal ene
ﬂnwn,ugr{nnlmrnl and manufacturing chemists, print.
e, voterinury surgoons, ote, ,with laboratories, draught-
{ng rooms, farms and work shops, In sgrionlture and
mechanle wrte, various courscs aro provided to moeet
wants of all studenta: also genoeral conrses in arts, lte-
rature and kclonge preparatory to the other professions.
Over five hundrod freo scholarships, Noxtyear beging
Sept. 8. For Reglaters, with full information, address
asabove,

Treatise on ** Soluble Glass,” new edition
Just out, §1, mallod by L. & J.W. Fouehtwanger, 85 Cedar
Street, Now York,

Hydrofluorio Acid, for Etching and Cleaning
Glass, put up In all slzo Lead and Rubbor Bottles, for
slo by L. & J. W, Feuchtwangor, Choulsty, b5 Cedar
Streat, New York,

Manganese Black Oxide, for Steol M'f'ct'rs
and O Billers, for sale by L. & J, W Feuchtwanger, &
Cedar Stroot, Now York,

Write to L. & J. W. Feuchtwanger, New
York, for all Crude Minerals, Metals, Ores, Drugs nnd
Chomicals, at lowest rates. |

Boult's Patent Upright Single Spindle Com.
blood Mouldlng, Pancllug, and Dovetalling Maching.
No lnfringement on the combination gulde head Shaper.
Does the greatest varlety of work with the simplest
changes of any machine made. Furniture, Car, Carrlage
House, Sash, Door and Blind Makers all use It to advan-
tage. Battle Creek Machunery Company, Manuf,
Battle Creek, Michigan.

To Hat and Cap Manufacturers—Something
new. Novel and good, for Winter wear, either Fur or
Clotl, s the Multiform Cap, patented by E. Scharl, 25th
March, 1873, Will make nine distinct changes. Nobby,
Stylish, and Comfortable. For entire Right or State
Rights,address J.E. Dow & Co. 20 Friend St.,Boston,Mass.

Bituation wanted, in a Cotton or Woolen
Mill, by an experfenced man, who has been overscer,
also for several members of his family who have worked
in mills in different departments. Address A, B., Sp.
Box 184, Peterboro', N. H.

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

Seale in Steam Boilers —How to Remove
and Prevent It. Address Geo. W. Lord, Pofladelphia, Pa.

Willismson’s Roud Steamer and Steam Plow
with rubber Tires., Address D. D. Willlamson, 82 Broad
way, New York, or Box 1809,

Nickel and its Uses for Plating, with gene-
raldescription, Price e, copy, mailed free, by L. & J.
W. Foucht vanger, & Codar Street, New York.

Catalogue on Transmission of Power by
Wire Rope. T. B. Balley & Vall.

No Bolts, no Keys, no Set Screws used in
Coupllng or Pulley Faktening. Shortt’s Pateat Coup-
Mogs, Palleys, Hangers and Shafting o Specialty. Orders
promptiy filled, Cireulars free. Address Shorit Mauo-
facxuring Company, Carthage, N. Y. ;
Cabinet Makers’ Machinery, T.R.Bailey&Vail,

Machinery at the Vienns Exposition. Sﬁg

the Vienns correspondence of the
o i cnaery M Coatractinn’ A
wa's Coul:
mg;rga%n:ﬁmvmmwmu
W.D. Andrews & Bro. 414 Waterst.N. Y.
Nye's an‘nn Sewing Machine 01l is the Best
nilis world. 80)d everywhere 1o bbls, balf bbls., cansand
bottles, at lawest prices, W. F. Nye, New Bedford, Mass.
Belting—Best  Philadelphia Oak Tanned-
C, W, Aruy, 301 and 38 Cherry Street, Pulladelphia, Pa. .
Stave & Shingle Machinery. T.R Bailey &Vail,
For Solid Ew Wheels and Machinery,
#e0d 10 the Union Co., Boston, Mass..for circular.
All Frait-can Tools, Ferracute, Bridgeton, N.J.
) Va wi
B Mo o e e i

w o
Rt o s bt

A e edreis Shevy € eier, Bafmore

Berryman Heater and Regulator for

Mo‘,mmmmm.mw
them. L B, Davis & Co.

rent sizes of Gatling Guns are now

A ‘mm.nxuu.ca-. The

alzos have & rarge of over two wiles. These arms
Ay

: for Ca all kinds of han.

for Woodworking. T.R. Bafley

Srientific  Dmerican,

Buy Gear's Improved Car Boring Muchine,
Donton, Manss,

The Berryman Manuf, Co, make a gpecialty
if the sconomy and safety in working Steatn Boflers, 1.
1%, Davis & Co,, Hartford, Conn.

Koy Seat Cutting Machine.T,R. Bailey & Vail.

Chenp Wood-Working Machinery, Address
M, Coghrnn & Co,, Pittsburigh, Pa., 7

Pock’s Patont Drop Press. TFor cironlars,
addross Milo, Peck & Co., Now Havon, Conn,

Steam Fire Engines,R.J.Gould Newnrk, N.J.

Sure cure for Slipping Belts—Sutton’s pat-
ent Palloy Cover is warrantod to do double the work
bofore the bolt will sllp,  See Secl, Am, Juno 21st, 1918,
Pago 850, Clroulars free, J.W.Sutton 95 Liberty 5¢,,N. Y.

Mining, Wrecking, Pumping, Drainage, or
trelgating Maohinory, forsale or rent, Seo adyertisemont,
Androw's Patont, insldo page,

Machinists—Prico List of small Tools free ;
Gear Wheols for Models, Price Liat freo; Chuoks and
Drilly, I'rico List freo, Goodnow & Wightman, 28 Corn.
WL Doston, Muss,

Buy Improved Car Muachinery of Gear, Bos-
ton, Moss.

The Borryman Stonm Trap excela all others,
The bost In always the choapost, Address 1, B, Davis &
Co., Hartford, Coun,

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

For Solid Wronghtdron Beams, ete,, see nd-
vortisemont, Addross Union Lion Mills, Pittaburgh, I'a.,
for ithograph, ete,

Parties desiring Steam Machinery for quar-
rylng stone, nddress Steam Btono Catter Co, Rutland, Ve,

Hydraulic Prosses and Juoks, new and seo-
ond hand, K, Lyon, 4% Graod Street, Now York.

Boring Machine for Pulleys—no limit to
gapnoity, T, R Dalley & Vall, Lookport, N, Y.

P. 8. A. snys, in nuawer to n grest many
quorios on umll’um old fles: Acld Is n good menns of
cleaning o1d filen, nod there 1L ends, 1t will destroy any
cutting edge that muy have been left on the fles. Thbe
only way to renow old files I8 to send them to s fle man-
ufactory, huve them annealed, groand out, sand then cot
as il tho biank were new, If thestoel in the fles fs good
and the bisnks hoavy, this will glve satisfaction. Actd
has done more to condemn the recutting of fles thao all
the poor work that has ever becn put on fle blanks.

T, 8, 8, says that B, 8, can remove iron rust
from tools by using carbon oll. Appmiy it,and In o fow
hours rib It with fine sand paper; 1t will HfL 1L off or re-
move It immedintely,

J. 8, C. asks: What is the oil of rhodinm ?
Anawer: No such substance (s montfoned In the phar-
macopeln, A correspondent once Informed us that s
quack recommended 1ty use, and then oftered to sell the
atufl at o very high prico,

A. A, N. (1) encloses a sketeh of & machine
for measuring the veloelty of the wind, and ssks: Wil
ftwork? Inlita governor, similar to that {n an engine,
Isattached to a common windmill, A and Baresleoves
that revolve around a spindle. B slides up and down,

oles 3@2@@5

A. nsks how to make a touchstone for test-
ng gold,

T. F. nsks: What othor ingredients mixed
with hydranlic coment and plaster of Parls will make a
hard and fxed Hnlng for the hollow tron shafts of man-
tels?

J. N. F. agks: Ig there a goft white metal,
that will Dot rost, na cheap ax comon gray tron? Some-
thing slmilar to white clothes Hne moetal {s wanted.,

W, H. M. says: I have a mirror, and the
heat of & stove has affected the glassso that it {s worth.
loss; thore seoms to bo & blur over It, and It Jooks as
though {t were covered with dust. Is there any way to
restore 1t #

J. H. F. wants an instantancous black wal-
nut staln forsoft woods, L wantto dip the ploces fn.
to tho atafn tank and lot the stain etrike o as they drain
on n rack."

J. 8. C. ngks for information respecting a
plant or fungus known In the South as Californla moss
or beer moss, used for making molasscs boer, Would
the beer bo doleterious to health?

A, K, nska: Is tho‘n; a book pablished on

NS

E.J.B. asks (1) how to put a polish on
steslorlron,such as there {s on a chisel orbutcher'sknife.
2. What {5 a good preventive for rust, for use on brigh
articles exposed to open alr? 3. How arc locks Jup

A

while A does not. At A s abevel wheel through which
the motion Is communicated from the windmill. Disan
arm or polnter pivoted at C, and also to thesleeveat B:
while the other end moves over the gradoated part of o
dial, E. Ad the ballsrise or fall, by the foree of gravity
overcome by centrifugal foroe, the sleevo B rises and
falls also, and with it the end of the polnter, D. I ft
will work, how can I graduate (t? How can I find the
position of the pofutor when the wind blows at the rate
of 10 miles an hour? 2, How can I whiten blooks for
engraving, so that penell marks will show ? Thave used
the white off cards until my cards sre all gone, An-
swers: 1, The contrivance described by our correspond.
ent ls not novel. It will work, If the scale can be gradu.
ated; and this can only be done by ox eriment. There
are many , or lnstr for
the velocity of the windi but wo do not know of any
that record it with perfect accuracy. 2. Use Chinese
white, in the form of fine powder, snd apply it to the
block with the finger.

A. C. S. asks: Which is the most economic-
ul style of bollar to use, say to the amount of 100 horse
power? Answer: Your cholce would probably le be-
tween the locomotive or tubalar, and some form of the
sectionnl boller, We could not give you any definite ad-
vice, withont knowling more of the clrcumstances of the
cane. We would also say, {a this connection, that these
columns are formatter of general luterest to all our
readers. Special suggestions as to what particular ma.
chines to use inindividual cases cannot be given here. In.
formatlon of this kind should s obtalned fromsome re-
llable consultingengineer, * Yo ‘rother query, as to bevel
gears, was answered on p&Re 1 'of our

G. G, naka why il hic pictures can
not be transferred w’ thn mgmn, deacribed on
p.360, vol. 49, Answar: Tha Willts procass refers o
photograplic pletures only. .

A. M. ngks for an explanstion of the word
g

wpenny,” a8 used to describe the lzes of nalls en
Dy, tenpenny, s10. Answer: {3 hnm”;“; “ ¥our
pound,” " tenpound,” oto., I correct, and signifies the
welght per 1,000 of the nalls,

A. R. asks what are the numban_nW
slons of the tunnels and bridges on the Erte canal, An.
swer : The bridges are all 11 fet or more from the wate
The publistiod statements do not give their number.

O, B. H, eays: I am bollding a small logo.
motive,and T fear my bollor will be too small. The di
menalons of the eyliader are 2x1% foches: the bollar's
length, not ineluding smoke arch, 15 %0 inches ana dlam.
olor 8 inches, Inside ot firo box 1s 6x7x7 luches, There
{s one flue 2% (nekies 1n diameter. The boller s of 16
ouncus copper. If my baller (s tao small, can you sug-
gest any way to remedy the ovil of Insufllefent stosm ?
Aoawer: You can redace the dismeter of cylinder by
bushing It, or shorten the stroke by making the heads
it into the eylinder for some distance, By either moth
od, you can get engines propottioned to the size of the
boller, without changing many of the parts.

G, P, B.says: T am a fireman on one of the
droaded brass engioes, and all that [ can do will not
Keep the hot brass from taraing blue. 1have used acid
In almos? every form, but with little success, Anawer :
Fine emery and ofl,well rubbod in,will poliah most brass
work, btt we are not sure that thoy act as specifies in
every case.

A correspondent encloses en of a
grass growing largely in Misslssippl, andasks: 1. Has it
any commercial value? 2. The yellow plne tree of this
country was never known to bud or sprout out from the
stump after the tree was cat down, the stamp dying and
decaying very nearly as fast ss the log; but there is a
spot of laad, in this place, of about five acres, that is
thickly covered with plane, cedar, oak, and sweet gum
trées, where about ten years sioce there were abonta
dozen of the pines cut down. The stau nps have remained
perfectly green, and the sap bhas continued to rise and
fall yearly ever since; yet there are no sprouts or buds
springing from them. Answers: 1. The grass might pos
sibly be used In the manufactare of psper. Tts commer-
clal value would depend upon the coat of Its preparation
for the market. 2. If it is really sap that rises and falls
o the pine ps, we for 1. But Iif
the stumps are in a Jocality where they are kept coatin
ually we., that would account for thelr preservation.

J.W.asks: Is there any simple and inex-
pensive method of forciag water through & small tabe
say three sixtecaths finch
i bore, after the manner of &
fountaln? Foriastance, sup-
q pose I have a tank S loches
= deep that will hold s quart
C § how can [ force the water
through the tube 6 fncles
above the level of the water
in the tank ? By placiog the
tank a foot abore the top ot
the tube, | can get pressare
enough, but that wili not an
swer: [ want tc forece It
through the tube from below
and bave pressure encugh to
cavse It 10 flow through a
pin bole In the nogzle 1o the
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x Ja' H.K_ says: A friend says that the cross-
L

giving them such a board glossy color 2

A. will find recipes for Worcestershire
sauce on pp. 249 and 281, vol. 26, and one for waterproof
blacking on p. 9, vol, 26.—R. C. wlil find the description
of Hugo Tamm's manganese process on p. 21, yol. 28—

with the piiton rod of 3 locomotive
moves forward In the guldes and remalns stationsry
untt! the guldes slip the length of the stroke, then for-
ward again. My Idea Is that the crosshead moves back-
ward and forward [o the guides. He also says that the
piston rod moves forward twice as quick as the guides
sll}- up the length of the stroke. It Is understood that
the wheels do not slip. Answer: Probably you and
your opp are I g at the from

standpotats. If the driving wheels do not slip, the
wholelocomotive, sad consequenzly all the moving parts,
go forward at a greater speed than the piston travels in

L. 8. C, can tempermlill picks by following tho d

on p. 106, vol. 25.—A. B. can harden set screws snd almi-
lar articles by using the process described on p. %0, vol.
26.—J. G. D. can find processes for tempering steel in
many of our recent numbers. We cannot repeat them
#0 frequently as many of our correspondents seem (o
deslre.—J. W. T. 1a correct; W. A. J. made an error.—
C.S. P.will find &l 1 for kal on p. 51,
vol. 24.—H. S. can make Pharoah’s serpents by following
the instructions given on p. 410, vol. ¥—A. N. will find
- t for china described on p. 386, vol, 24, Try your
perpetual motion, and get the water up your siphkon, If
you can.—B. W_ Jr. will ind su acrount of the method
of ralsing pearis on p. 95, vol. W.—A. J. A. and C. T. B,
should read H, C. Balrd's advertisements {n our journal,
—P.T. R. will find an answer to his queriesabout magic
lanterns, etc., on p. 27, vol. 29,

E. M. G, and others ask us for a rule for
proportionlog screw cutting gears. Answer: Multiply
the screw on your lathe and the thread you wish to cut
by agiven number. If you want 10 threads to the inc!

{ts reclp {ug motlion in the cylinder. Consequently
the cross head and piston rod are constantly moving
forward with referenco to a fixed station, suchas a tel-
egraph post, on the lne.

W. A. P.says: We have a 40 horse engine
fed by two 50 horse tabular bollers, and we burn about
elght tans of coal per week, besides sll the fuel made by
our wood working establishment (which I enough to
run most engines with the same amount of power
that we use). The following will fllustrate tho situa.
tion, Tbe enginemakes @ revolations, snd the distance

= ey
%wxw m
E

from the engine to main shatt, A, 1s about 10 feet. 1.
Do we lose power by the long distance the power s
transmitted? 2. Does It take more power to drive the

aud your lathe screw {4 4 threads 1o the inch, Iip)
Ly %10, or 12, The resalt will be %0 and 52, 100 and 40, 1%
and 43, and 50 on.

J. A, G. & Bro. ask: What is the decision
of the Supreme Court referred to on p. 58, vol. 35, In ro-
gard to rights of asslg: under ! of p r
Wedo not find It given In present volume. Answer: The
ariicle on p. 5% says; * We published last week." Look
on p. 54,

J. E. E,, of P, nska: Will some one give
the scleatifc cause of the light produced from lightaleg
bugs sod Hght wood. 1osdarknight | have held s light.
piog bug to ascortain the time by my walch, and oftcn
wondered what produced 1t, Is 1t electneity lke the
electriclty produced by stroking a cat, more distinet-
1y seen from # black cat? Electricity would not seem to
be the cause of lght fn light wood. In elther case, It
would scem that the sun Is not the only source of light
unless 1t (s held that as 1t Is tho source of all life (hoth
animal and vegetable) theso lght saurces could not have
existed without the sun.  Answer: The light produced
from Mghtuing bugs and other Insecta Is due (o the se-
crotion of phosphorus Lo the Torm of asubstance termiod
nootllaeing. It 18 secroted by & spoclal organ, just as
bilo Is produced by the Nyver. Noctllucine can be ob-
talned from the buge meatloned, from glow worms.,
from phosph t marino anlmalcule, from decaylng
fab, feab, light wood, ete. Thos obtained, 1t ylelds lght
by contact with air, the phosphorus being thereby oxy-
dized. In Science Record for 1578, at pago 467, an tuter-

esting chapter on this subject ts given.

t ter, B, by the same belt than it would
by belting back with another belt? 4 Could we get
more power by moving the engine nearer the work, and
carrying the steam through pipes? 4. How much would
be lost by condensation If the pipe were well protected ?
5. Do you think wire rope could be applied to advantage?
Answers: 1. Yea, 2. Yes, If you could drive the coun.
(ershaft with & amaller belt, & Yes, If the pipes were
properly protected. 4 Probably not more than 3 per
cont, If the connection were straight. 5 We would ad.
vise you to correspond with the manufacturers,

M, A. G. osks: What is bay ram? How is
ft prepared, and what are Its oses? Answer: It is an

bight of an Inch. Apswer
You can do It by employing
compressed alr In your res-
ervelr; or you can easily
make a~Hero" fountain,"as
A1 e i
= The op 1 of thls foun-
taln s as follows: The ves
sel, A, (s first flled with water up to the top of the pipe,
E. Then, by pouring wiater jnto the bastn, C, the airin
the vessel, B, is compressed, snd the water ia the vessel
A, will ba foroed out through the jei, F, 1o » hight cor
responding to the length of the tude, D, loss the friction
of the waterin the discharge plpe.

G. K. asks: 1. Can steel be cast, ascheaply
as forged, and of as good quality? 2. 1s there a lqui
ofl or spirit, that will not freeze, congeal, expand, or
contract between 0° and 112* Fabr.? Apswers: L. Yes.
2. There is no lquid known to us that will not expand
or contract by heat and eold.

T. C. W. says: Covington, Ky., has as fine
water works as can be found in the United States. They
are on the Holly system, and all the water Is punped
out of a well on the bank of the Oblo river. The water
1s perfectly clear and has a good taste, bat it Is too hand,
People cannol wash with {1, even sfter It haa beem
bolled. What shall we pat (o the water In onder to make
(LA for washing? A reclpe to softes & barrel full of
water at a tme will oblige. Amswer: Pul in just
enough milk of Itwme 1o take up the excess of carbonle
acld, whon the lnsoluble carbonate will de precipitated

B. S asks: What is the best method of
bringing water from a springabout amila distant? The
fountaln head Is abous 130r 2 feot higher than the res
ervoir. 1 wonld like to know whether wood, tron, co-
meant, or pottery tublug would be the best. Anawer:
Wooden pipes wonld be the choapest. They are well
sulted for conducting water,

S. H. N. nsks if aluminum can be soldered
or brazed 1o Haell oF any otber meotal, 1a such & Inanoer
that 1t will stand & twistiog or bunding pressure as well
ssany other metal. What flux must be used? “I can
solder 15, but BOt 40 &% to stand the required strais.*™
Answer: A good shlder for aluminum has not yet beea
fevented. Gold oan ba employed, we sippose, but can-
0ot tell what stratn 1t will bear, One great disadvan
tage attending the use of al 1o alloys ts Its ten

aloohoile spirit dlatilled from the leaves of & species of
laurel termed © bay tree'™; extensively used on acooust
of Its peculiar sud pleasant favor by apothecaries,

S. A, asks: What is tho best metal to use
on the hottom of & suall steamer in & southern or trop-
fea) climate 7 She s to carry about 3/ tans, aud 10 draw
about 4 feet when loaded, and to be used to tow vessels
at times. Wohave a noat of fron ; hat the boltom has
to be palnted every Tor 14 days, as (ho palut is Tabbed
Off In croming & sand bar frow 2 1o 6 times overy day.
We have thooght of nslng heavy zine plates bolow water
line snd sheel from above; would thoy be durshle? 2.
What woald be the beat Kind of tabes for an upright
beller, lron, brass, or copper, whan salt water Is used 3
feed for boller and wood as fuel 7 Aoswers: L. A light

heatbing of wood, d with copper, would answer
very well. The wooden aheathl hoald be doubd { %

dency to makeo thewm brittle,

W, P. asgks: Is there any difference in the
draft of & tug boat drawing a vessel ar not, the tow line
to b horfzontal? Answoer: We bavo An Mdea that the
draft will be tncreased, up to A certain spead, whea the
tug s towlng & vome), Derhaps some of our readers
who have made abservations ui tals malter, will favor
us with communioations.

8. A. asks: Has vacuum any immediate
sotlon on the platos of an eagine ? Answer: Vacuum
produced on ona alde of the platon of an eagine, has
precisoly the same effect as an equal amount of pressure
applied to the other side of the platon,

J. G, R. asksa: How long does a current of

Compoaltion tubes would pnhbl'; be the most duradle
for your boller

clectricity take Lo oross tho ocean on tho cable ¥ An

awer: One quarter of a winuto i the time requirod to
Ak an Intelligible slgual on the cable.
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DUH sk 1, How mnnl'
WS £egih o0 1o ot & Aoe platigum

m_n rquire quAn Ly, or Inteusity of olectricily to

" pglh UhIN FoRale? - Anaworst 1, Tho electricity
~ from s Ko, 1 coll of Grove's battery, [f passed: direatly
ANrOnh & H1O0A of PINLING Wire onE quArter of wn el
Tong anid one founthousandih of an tneh (o diamater,
WHIBEAL It 10 rodnoss, 2. Quantity.

J. M. W, nsk : If gunpowder be enclosed
htvv“yﬂru:‘ut- l'lhn“."lln fag no waete 'N;; :“‘:
1hn exploded, would (provided the tabe did not o

11 1he powder explode? IF1L A4, wanli the "‘:' ‘:
% @hkew rediaTn & such, oF wonld hey be changed tato
SOlA? [h $hore, whiat would b tho result of the explo.
Wlon P Answer: We think thie experiment has never
Biot tried, AT Lietn Ware 00 wakte spacn and no air In
the Libo, 1o expioston wanld ke plwes, for altbough
Ritpu A oonaine NIl A quantity of vxrken wuf
Aetant oy (s gambustion; the gases thorehy prodaced
WAL have roown tor expRnsion I onler to produce an
A patent was uu;ohum'm .ln mgll;\rulur::
tmnspari wier safe y placing it 1o alrtlg
vesrele li::l.::l‘lp:w nenirl gas like carbonte acld,
which doos mot support combustion, Tut this was &
wapless device, To sscertaln (ho reaultants from the
explosan of & glyos quantity of gunpowider, the latter
s commonly suspended within an fron globe several
Lo Jarger than the eharge, and the alris then exhaust-
od. The powder tv now fAred by cleetriolty, and the
ehemist asoertnlug the natare and quantity of the gake.
ous and salld prodiots. The sollds are mainly carbon-
Ate and salphate of potakh g the gawes, nitrogen and
oarbonle seld, The sudden hoating and expansion of the
Iattor gives the mechanioal offeot.

J. K. naks (1) how to stralghten n cireular
saw whoen (€ gots sprung. 2. Is thore & ohemioal propa.
ration to sharpen worn out fles? Answers: 1. Noin
structions for stra‘ghtening saws that will asslst any
one ean be given. Itisan art only stialnable by prac-
tos. % There are varfous processes of using acldas for
sharpenlig files, [have tested threo of them, but my
exporience 1s that they are Mmore trouble than benent.
The choapost way, all things consldered, (s to sell the
worn out fites and buy new ones, It will not pay even
Lo get them reeut, for Mling temporod stoel.—J. E. K.,
of Pa.

J. B, asks: What factory turns out the great-
ost number of locomotives?  Answer: The Baldwin
works, Phlladelphla, Pa.

C. G. D, asks: 1. Does the law offering the
reward for the improved canal host for use on the Erie
canal require the wheels and apparatus (o be so con-
strooted that the banks ahall not be washed? 2. What does

ro toredness? 2

Grove's cupn-

J. O anks how many revolutions por min.
ute an englue 6xXI8 tookes must ron (o get the most
power? Anawer: The spoed st which you can ran the
engine, provided yon have safolent boller power, de-
ponds wpon how well the ranning parts are balnneed.
1f the englne In well desfgned [0 this resprat, 100 rovolu
fons will not be too fast.

J. P, L, asks how to tin small brass articles.
Answer ! The process employed (o tinnlog small hrass
articles, such an plos and hooks, s Lo boll them (n & so
lutian of one part cream of tartar, 2 parts alnm, snd 2
PErts common salt, in 12 parta of wator, In thia bath is
Placed a sumielont quantity of granulsted thn, Thoey can
Aftorwards bo pollshed with sawdust or bran and tow,

A, P.askn: 1, Ts thero noy choap substance

known whioh, mixod with water, will make the same
evapomto more rapldly, at the ordinary temperature,
than the water would of (taelf # 2. Hian Any one motal
(tho property of making water evaporate from i surface
more rapldly thananother? Answer: We ahouldadvise
YOu to pmploy vacuum pans or soiie other method of
i Iahilng the p v of tho at 0, 1t hoat ean
be used. 1f not, Keep the alr in rapld elrculation, 1f
the quantity 1s small, place It under & recetver, and near
1t place fased ehloride of calotum or ofl of vitrlol. If
the qoantity (s large, try the German method with brine,
oalled gradastion.
R. F, says, in reply 1o R, A, €, who asked
for a remedy for bl g At the nose: 1 will give one
obtained from De, Gloason during & course of loctures:
1t 1e n vigorous motion of the Jaws, as If In the act of
mastication, He adviend us, in the oase of & ohild, to
make & wad of paper, put {t into the ehild's mouth, and
fnrtruot 4 to ohow It hard, OF course an pdalt doos not
need the paper, 1t s the motion of the jawas that stops
the flow of blood, This remedy I so sltuplo that people
somotimes Inugh when I recommend 1t,but [have never
Kuown It to fall in o single [nstance, even In very severe
caves.

MINERALS —Specimens have been received
from the following correspondents, and exam.
ined with the results stated :

J. W, 8.~The specimen Iy chlofly mion, with o little
folupar, 1t hine no value,

J = Wao think (1t 1s corundum,

G. 8, K.~lronpyrites. Thelr only ase {8 In making
oll of vitrio),

. DM ~Copper pyrites,

. Van B ~Tourmaline.

J.MeM.—~Quartz; of no espeolal yalue. Perhapsagates,
Itablo for mounting as omaments, may be round in

s hoat cost, excluosive of engine and Y hinery?
8. In 1t probable that this scason will docide the ques.
tlon? Anawers: L. A devieo that wounld Injure the
banks of the canal would not be likely to takeo the State
rewand of £100,000. 2. A common cabnl bhout costs, we
belfeve, about $1,000. & This season will probably de-
elde the reward question,

E. MeD. asks: Is there such a blessing as a
clockwork fanning machine, for Keepiig a body cool?
Answer: Yes, any quantity of them. Makers will do
woli to advertise them In the SCIENTIFIC ANMERICAN,

G. H. asks: If I make the cores of a com-
mon sized electro-magnet extend ¥ Inch beyond the end
of the spools in front, will the maguetism be as strong
st the poles, when o current excites the cores, as though
the cores were not extended? Answer: No, the mag-
netio foroe will be o teific Joas.

C. H H. asks for a method of covering pul.
leys with Jeather, What sort of leather and what sort
of glao should be used ? Answer: Ordinary belt leather
will answor quite well, Secure (¢ to the face of the pul.
ley with small belt rivets. For Information as to the
process Iately described In the SCIENTIFIC AMERICAX,
sddress the patentee.

J. 0. E, says: 1, An engine pump is 6 inches
In diameter and 1)§ foet stroke. The suckeris 3 fiat one.
When all the alr Is shut off, {t makes & Joud crack in the
plpos, sa if [t was golog to break everything to picoes.
2. What ia the beat solution to make solder adhere to
old copper pipes and to tin? Answers: 3, We cannot
answer this, as we do not know what our correspondent
means by the alr being shut off. 3. For soldering copper
pipes, use sal ammounise or chloride of zine. For tin,
resin or ohloride of sine.

W. E. F. says: We use 8§ cordsof pine (Jer-
sey) wood dafly. Price 83, Nut hard Schuylkill coal
can be delivered at $5.35a ton. Which Is cheaper? An.
swer: The wood is probably the cheaper fuel of the two,
If your furnsce s o0 comstructed that you can bumn
wood or coal without change, you might try the experi-
mest. G ] results fall to be d In
special cases ; and whenever the tost of experiment can
be readily applied, It should be doue,

J.E. W.says: In your reply to V. M, K.
reganding the refative power of (he same machine with
either 3 20 inch or 10 Inch driviog pulley st the same sor-
face speed, 41d you not lose slght of the extrs friction
prodaced in the Journals by the nocessarily closer hug
of the beit to the smaller palley in order to transmit
the same power? Amswer: In esch case the belt s
tranemittiog fhe same amoust of power, and couse-
quently has the sawme straln, & 1ts speed s unchanged.

B. says: A cubic foot of anthracite weighs
sbout 16 pounds. Willpome one state the number of
cuble fect per tan of the various slzes In common use,
“putMYstove,” “ege,” ete.? By measuring the cosl
bin, we ean then decide whother we have fall welght or
not, Answer: From the average welghta of a great va-
riety of coals, we obtaln 8 & mean result, for broken
cosl of almost any slze: Anthracite, 345, and bitomin.
ous, 40, cublc feet per tun of 2000 pounds. Probably
toany of our readers may have made observations on
weight and batk of different kinds of coal, and If they
will send us their figures, spectfying kiod of coal, sise,
and weight in poands per cuble foot, we will tabulate
them, and poblisk them In our columas. 1f & sufficlent
sumber of replies are received, we shsll be enabled to
ftorm s very | ing and valuable table,

E O. W, asks what is the best substitute
for nitro giycerin for blastiog purposes? Answer : Dy-
namite s & good substitute for, or s rather a safer means
of using, nitrogiycerin, If you want a powedfal and
daogerons explosive, use picrate of potash, eltber alone
or combined with su equal quantity of saltpeter.

M M W.asks: How many pounds pres.
sure does The water, (coming from the reservolr [n your
€ity) exert at the outlot of s half tnck faucet ? Answer:
Tuis Bpos theamount of water 1o the reservolr,
ha part of the city, and the hight of fasoet from ground.
18 varies every bour in the day. The fact thst Croton
Walar b4 often abie o rise, In pipes, 1o the Aifth foor of
& house will enable you (o get some (dea of the pressure,

that & column of water 83 feet 9 Inches

that locality.

J.J, F.~The rock you send contains some pyrites,
fron, Aluming, aflica, ete. Anassay will cost §10 or §15.

J. DL A=Limoestone.

Drura sends us a spoctimen of chrome red (American
vermillon) and aska how it can be prepared. Answer:
Liehig and WOhler state that 1t {s best prepared by fus-
Ing togethor, at a very 1ow red houat, equal parts of po-
tassture and sodium niteates, gradually pouring ioto the
fuved salt small of pure yellow
chromate of lead. After cooling, the Insoluble chrome
redis washed and dried. 1t is thon & magnificently col-
ared, clnnabarlike crystallne powder. Professor Du-
lung prepares red by preelp lug » solution of
acotate of lead with s solution of chromete oI potasss
to whichcaustic potassa has been added, Varlousshades
from deopest to palest vermilton red are caused by the
diference in aize of the conat tuont erystalline particles,
According to Dr. Dufior, {ts formuls Is 2PbO, CrO,,

COMMUNICATIONS RECEIVED,
The Editor of the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributions
apon the following subjects:
Onan Aurorzl Phenomenon. By J. D. B.
On Pressure Gages and Safety Valves. By
E.D. 8,
On the Natural Rights of Inventors. By
§ )
On Iron Steam Yachts. By J. H.
On Retardation of the Earth’s Rotation.
By J. H.
On Fresh Water Crayfish. By J. 8.
On the Patent Discussion. By E. A.B,, by
M. J. and by M. J. D.
On Embryology. By J. L.
On Mechanical Elements, By F. M. McM.
On the Roper Engine. By H. S, W,
Also enquiries from the following :

T.RJI~A 0S5 T—C. B—B L-R. L S—A M
-J. P D,

Corrospondents who write to sk the address of certain
magufscturers, or where specified articles are to be had,
2180 those haviog goods for sale, or who want to find
partners, shoula send with thelr communlications an
amount sufficlent to cover the coat of publication under
the head of * Dusiness and Personal,”™ which Is specially

devoted to such enquiries.
[OFFICIALL.]
Index of Inventions
FOR WHICH

Letters Patent of the United States
WENE GRANTED FOR THE WEEK EXDING

June 24, 1873,

AND EACH BEARING THAT DATE.
[Those marked (r) sre relssued patents.)

Adding machine, G. Linderoos. .. ...

PO 140,116
Alr from cans, ete, exhausting, L. C. Cooley 18020
Alr with hydrocarbon, charging, E. 1. Covell (r) 5465
Alarm, barglar, E. M. Hendrickson........... vre 10184

Aununciator, eloctric hotel, W. W. Foote......... 140125
Anger, oarth, Long & Bollman. ..ooovveinninies
Axle, vehlole lubricating, J. . Eggleston (1)
Pale tie, coltton, F. Cook -

Ded hottom, 8, L, Leach

Scientific  American,

coons VIOS | Rafeotor, 11 1, Walliridge. ..

L0000 | fefrigerating spparatus, J,

0090 | Niafrigernt o for rostanrants, ele,,
- 0400 | [k, sover, poltable, ‘
DA | Roter,d. G, Rt
+ 0108 | Rubiber and plombago
. 10000 | Bap proteste

Dol shifter and tightener, B, O, Neyan,
Iard tatde, L, C Peindlo, .. .ouuuiariiies o
BHads, cOrner Aupport for, G. W, Day.....

Boller, agrlenitueal, 1, A, Maars,,....
Boller, wanh, 8, W, Durthiolomaw. ...

ollorhenter and foodar, 1, Pliktogton.,
Bollers, preventiog Inorastation tn, B,
BDonnet wires, covaring, E. i, Tyler...
Mook sover, A IL. Joeelyn. .........

Book, serap, 8. L, Clemens,
Dook stand, J. I\, Aunin .,
Doot Jack, 1, Amot

o 1025 | Betanors and tape M, M, J, Stabbings.
. ::.m Bernper, rond, W I', Warren |
5 < 10D | gorew ontil A aoh

Driok machine, C. . Murray,, o 10 | werow euul::m:‘:;,l; ”.‘:. ﬁl*..,..
Brick machines, dis or mooth, C, 1. 140,297 | Rorew tap, d. FIOWOF. ...\ 0oienisi
Nrldge switoh nod wignal deaw, B, f. Tobey..... MOS89 | Scraw throacs, dla for ontting, J. J. Grant
Bridge, truss, D, U, Bower,..... cevieenininns MOAN | Sowing maehing stiaotiment, E. I Alexander.
Broom, J, D, Bal), ., covenecs WO | gowing macting outter, A. T, Perrin
Brosh, moarking, ¥. W. Wantworth, o M0 2 HBowling maching noedls sotter, ota,,
Brash, patnt, 8, Standian, ..., < OB | Bowing machine rufor, W B.'u'm..
Dulding blook, DeWite & Pairman.. < 190,123 | ghears, aheap, A 8, MeWNIatns.
Bullding material, elevating, J. 1. Con, . < MO8 L shon .;;.. g;“mu‘. now llqni:..
Burner, argand, . K, Wall..........., « 100,108 | Zheq, turaed, W. Duehemin, ..o, 1!
Hurner, gws, J. & T, D, Richardson < 10,184 | Shovals, manufaetutn of, B. A: TOrkes....oocves
Botter, package, 1L P, Adams (r),. woens BABL| Shutter worker, I 8 n;m’.
DButton ouff, . MeOarthy.... 100,011 { Bk ipping rod, J, Marphy., ...
Cable stoppor, J, M, Kilne: . 10,22 | gote, Rand .‘x;m s
Calendar cateh, . O, Ogden........... TR Sower, plaiter, G, Bweol.
Car axies with boxes, connveting, T. Pritohard, . 140,400 gmuo:,n w,u’ f'mu i
Car brake, W, Ebbitt........... o+ 140300 | guring turnitare, W, T, D
Car coupling, M. Disnoy. 140,14 gpm,.: hrnllnro: WL T, Doremns,
Car coupling, J. A, Gale... 10101 ) gramp eanceler, rotary, W, Sonnoht,
gnr-u\'nnr. Al.l Wh.:llom'?ro..l.‘... 100,229 | Bearel, manut (] .ot','f. Kingsf 10,141

ar wpring, ratlroad, G, ¥, Godley... 140,1 1. Scheldo v
Cardiog machines, combs of, J. K. Prootor,, |U)m' ::::'::::::::':“l?‘:m:?' s " ::
Carpet aweuper, W. Miller.............. 140,299 | gioam lnbﬂum. w‘, i].u.mu
Caster wheel, turniture, C. B, Sheldon 1010 | srone, artifcial :, J, Dartiatt :
Canter wheol, furniture, C. B. Sheldon oA amve‘hle ”,;,.'. .;“mu n"u'r‘.l—..
Churn, reciprocatiog, L. B. Keeler. .., e 140,250 m“',eoonu.o. uuam' e
woo WON2 | gigve grate, 8, Bmyth.. ...,
«es 10153 | geove, neating, G. . Moors.,
« 10017 | Brove attachment, cook, S, Day..
+ M0,198 | gerap machine, A. F. Stows, (r)..
oo MD20T | gorord nanger, 8. MoKeaver ...
oo W00 | Tup1e, stool, and atand, J, A, Markle......
« MO234 | rypo, ate., machine for eutiing, J. 8, Jewett ..., 1025
+ MO | Telegraph pole, T DOBES. ...\ eeereriniiannns
+ U012 | Telegraph, printing, A, A. Knodson.....
+ M08 | Telegraph sounder, M. W, Goodyear....
+ 10258 | Thread evener, J. 15, Moldrum..........
«o. WOZTT | Tobaceo cutting machine, ¥, 8. Kinsey..
« HOU8 | Tollet cabinet, lady's, J. O, Vetter........
» MO8 | oy, B T- L0 o iostresiensriis Eoerion

Churn, rotary, imod & Puader.....
Clgar K. Iy, Mead.......
Clgar trimwmer, A, Cramer.......
Clamp, Holt & Leach...
Cluap, motallio, O, Ma
Clothes dryer, A, Graves......
Clothea lino Mstoner, J. G. & P. A. Amo
Clothes wringer, Corbin & Albrecht..,
Cluteh, Knlght & Lewls..........
Cock, atop, W. 8. Cooper...........
Cooking apparatus, M. J. De Leon
Coop, chleken, W. J. H. Kappe........o.e
Cotton gin kalfe roller, Rushton & Dobson.
Crimplog or futiog machine, '3 Werner..
Curtaln tassel clip, F. Muller.......ooouunas
Door chiock, Iaraol & MCLADS. ..oovvvnniinns
Drill earriage, rock, Thomas & Evans,
Electrical stop motion, E. Maertens
Elevator for hods, o' ¢, E. Harlow....... « 10,195 | Truss, A. T. C. 8ch

Elevators, safoty platform for, R. Dunbar........ 140,19 | Type composing machine, O. Kastenbels, .......,. M0M
Engloc circalatiog valve, fire, C. A. Haguo........ 140,14 | Type distributing machine, O, Kastezbetn........ MOZ%

Engline valve gear, steam, C. Rogers.... + H0309 | valve cases, fastening for safety, G. B, Slason..
Envelope, 8, Kul... .

Equalizer, three ho! 2
Exercisine dovice, J. E. Austin_.........
Faucet, self-closlog, A. Brinckmann......
Fence, portable, O. Huffman. ......

10115
wm
Hon

R

Fence, wire,J. A. Little........ AN LS
Fibers, separating vogetable, W, E, W
File, bill and paper, G. T. Wolcott......... vereeses WOATT | Wagon spring, W. H. Brace,,.

. Sam

Fire army, cartridge for, T. T. S. Laldley.......... 10,38 | Wagon top, A. E. Tally, (1)...
Flutingand plaiting mackine, Wilson & Perry.... 10,551 | Wardrobe, portable, J. X. Fow
Fuarnace puddiing, C. Jones......
Gage, reading, K, §. Hildrets...

Harrow and seeder, combined wheel, F. Bramer. 180,182 | Wreach, B. C. Bradloy.........- St .
Harrow teeth, reversible, G. W. Hurst............ W09 | Weinger, mop, J. F. NOWtOH.o.ovnmenaeenenressnss, HOIE

Hat press, R. Elokemeyer....
Hemp brake, J. C. Matherby.
Hoe, E. W. McLendon......
Ice elevator, E, E. Conklin.......... .
Kaitted fabrics, nappiog,ete., C. & 1. Tompkine, .
Ladder, fruit, A. & J. B. Longeor,...cocviunse
Lamp chimuey supporter, Mears & Davies.
Lamp, street, J. F. Marsh............ sesssse .
Lap board, E. J. Sprague.......cecevuee
Lasting machine, C. W. Glldden..
Lateh door, 0. B. Rand
Leather, otc., artificial, T. J. Mayall. ...
Lock, trunk, T. L. RIVOM . ..oooviiiiniennnane
Locomotive fire box erown, H. C, Darby ..

. 14028 APPLICATIONS FOR EXTENSIONS,

Applications have been daly filed, and are now pending.
100,157 | ror the extension of the following Letters Patent. Hear.
teatd are

190,908 | 25 653 —~HYDRANT.~C. L. Stacy. Septewmber1i.
140,231 | 25,796, —J AcqUARD MacHIvE.~A. Babbett. October i
Locamotives, slotting links for, W, H. Denney.... 140,131 | 77 580 —Gux Bannes,—J. fl. Burton. September 10,
Malt, machine for polishing, C. Stoll............... MOSIE ]

Mandrel for holdlog tapered rings, G, E. Brottel). 140,113 EXTENSIONS GRANTED.
Masher and stralzer, potato, R. Lebille............ < MO | o w31 —Gas RETORT,~W. Deaumont.

Medical compound, A. Fleld...... seeenes HOIM | oy gy Covom ron Rarnnoan Cax.—0, Kaight.
Medical compound, H. Praoden. .. con MO | o0 g fay SrreanEn~J. C. Stoddard.

Medical compound, W. H. H. White.. 10,59 —
MII1 cases, fabric forsmut, H. 8. Jewel) . 10019 DESIGNS PATENTED.
Ml pick, J. Commings. .......... oo 140,118 6711 & 6,712 —CrxTER Pizces.~B, Dreyer, Phlla,, Pa.

Mitering machine, F. D. Green... oo VO Lo 03 10 6700, —~CanrErs.~A. Heald, Philsdeiphis, Pa.

Mixing machine, J. W. Stockwell coves HOITL | ooy Jewerxy Box.—~E, C. Moore, Yonkers, N. Y.
Mortising machine, J. Driver oo HOSST | g o _Fenstrere~T. W.Moote ef al, New York city.
Needles, manufactare of latch, T. J. Mayne. ..., < HON0 | ¢ ooy — Loox FroxT, ~E. J. Steele, New Haven, Conn.
Nut lock, B, CzarnleckL ... .oooicarnaianiis “esasise WP | g oy —Duawen Pott.~L. Widmayer,New Britain,Conn.
Ore, treating tron, E, Peckbham. . cor HOLSS | g o pannxn's FOOTsTooL~F.J . Coates, Clacinnatl, 0.
Oro stamp foeder, Casenbary & Mars, ... ..ccoee. 140,390 | g w06 10 6,588, ~810VE PLATES S H Ransom, Albany N.Y.

Ore stamps, sectional cam for, J. M. Thompaon... WOSIS | g oy _HaxpLE SOCKET.~J, 5. Ray, Exst Haddam, Conh,

Oven and range comblned, baker's, J. Williama,., 140,50 m—

Packing, plston, J. W, Carey. .....voiiaiiiinrnninns 1024 TRADE MARKS REGISTERED.
Palnts, olls, ote., vessel for, B. Mansure, Jr....,.. 1O | 159 - Mxororxe.—~F. W, Bamum & Co., Danbury, Conn.
Pantaloons, F. T.HO¥t. ...onuviiinniiinnns v 10T | 130 ~Vansisn Arvan—E. Clintoo & Co., Palla, Pa.
Pantaloons treo, M. TaIne. ...c.oonvienncnenns L 10T | 30 & 130 - PLeo Tonacoos.—Liggett of al St Loals Mo,
Paper cutting machine, G. A. Walker (r)
Paper machine repatring knotter of, J. Robertson 10068 |y —~Cosuerio~W, T, Wenzell, San Francisco, Cal.

Pen, ruling, W. 0, Hickok
Pistons to rods, securing, J. Wheelock. .
Pitcher, molasses, T. B. Atterbury......
Pltman connection, J. A. Shepard.
Planing machine, J. Atkins. ...
Flanter, corn, G. J. Carpenter, ...
Planter, hand corn, J. W.Coleman.. .
Planter and cultivator, corn, G. De Vany, Jr..
Planter, potato, ¥, W. Worstel
Flow, J.C. Potter......cooouvns . SELRTEE
Plow, potato, . T, Basye.,..cccnemrsesssrasnraes 3
Printing pross, chromatic, Burridge & Kershaw
Quilting trame, . Hudson
Rallway frog, J, Wood
Ballway frog, J. Woodville .
Eallway signal, Johnson & Layton....
Rallway tank foeder, R, J. GIobona

SCHEDULE OF PATENT FEEs:
On each OBYORL. .. uuiiimrmransnnssnsnsnnanssns

oo 160,350 | Oo fling & DISCIAIMISE. .o e vrsessiansans
oo 100,200 | On an application for Destgn (3 years). ...
vor 190,152 | Om an app for Desigu (7 years)

Migh exeris & pressure of 15 Ibe, 1o the square tnch.

S
Rallways, self-feeding tank for, B. D. Moody...... 140,20 | On sn application for Dexign (14 year)...oc.iiiiii 830
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Advertisements,
R RATES OF ADVERTISING.

ook Pago = = = « =« « « 81,000 line.

Tusldo Pogo = = « « « o 78 contn n line.
gravings may Aead advertisomaents at the same rate yer
wine, 5,, measurement, as (Aa letter-preys,

TO INVESTORS.

The Northern Pacific Railrond Com-
any having determined to close its 7-30
First Mortgage Gold Loan, and therenfter
to pay no highor rate of interest than 6 per
cont on farther lssnes of its bonds, Ti08 Li-
PPED REMAINDER OF TiE 7 3-10 LoAN 18
SOW BEING DISPOSED OF through the usunl
ngr'lh'h'.’l.

s affords o desirable opportunity to per
gons wishing to reinvest July interest or
dividends.

The Company now has more than 500
miles of its road built and in operation, in.
cluding the entire Eastern Division connecting
Lake Superior and the navigation of the Mis
gourl River; the work of construction is pro-
grossing satisfactorily ; the Compuny has
earned titlo to nearly Ten Million Acres of its
Land Grant, and sales of lands have thus far
averaged §5.66 per acre,

All marketable securities are received in
pxchange for Northern Puoifics.

JAY COOKE & CO,,

E 20 \\’ul_[ Street, \M\ \'nrk.

"BAIRD'’S

FOR PRACTICAL MEN.

A TRFATI&P ON THE

Manufacture and Distillation

OF

ALCOHOLIC LIQUORS:

(mnpnsm§ Accurate and Complete Details in
Rﬂ-gud 1o Alcohol fmm Wlne. Molzsses, Beets, Gnln,
tatoes, So odel, Frults, ete. : with
lhe bhun;uan an Skcdﬂamm of Bmd)'. Whiskey,
Bam, Gin, Swiss A the l

Aromatic Waters, Volstile om or Evenm. Sugars.

S;mpn. Aromatic Tinciures, Li nenr: Cordial Wines,
ececiog Wines, etc., the 'Bundy and the
Ig&r&\'ment of snmu. with Cop- s Directions and
for Testing and Bdncl«f zyplmnou Ligquors,

elc.. eto, Iated the French

and
MM, Durrals, Alné et Jeone. By M. Mcxxs
m:;:‘uted by Fourteen Folding Plates and several

h onc vol. m.. T3 pagu Price

Niagara Steam Punmp.|s
CHAS, B, HARDICE,

2 Adamas st,, llr-mkl\‘n. N. Y.

Maryland Institute, Baltimore,
26th ANNUAL EXPOSITION,

W IlI! e Opene :I h-r reception of Goods, SEPTEMBER
Fhth e th, inciualve, and to the Pablie,
o« ‘l() TEIR Int to .Il~l Inclosive,

Articles of Suporfor Merit of overy kind are solleited ;
but OFERATING MACuixeny, New IxveENTioNs, and
BRAUTIFUL DisrLays, will bo the loading features.

GOLD, SILVER, nnd’ BROY MEDALS will be award.
od nw Nrat premiums, snd o GOLD MEDAL OF HONOR
to the Inventor of a Mucehine, or diseoye rer of n Procoss
o fmportant in (ts use or l[l[llll ation as to supplant all
othors proviously used for the same purposs In aome
branch of tho usefol Arts. Clreulars containtng full
particnlars furnfslied on applic Mlun 1o the Actuary.

W, BENTLEY,

President .unl Chairman

Ixuibition.

VIVIL AND MECHANICAT ENGINEERING AT
tho Renwselner Polytechnic Institute, Troy,
o Xo=Inktruction very practical. Adyants AEOS UDALUT.
|n|l-~| d In this ¢ ountry, Graduates obtain excellent posl-
tons, Re-opens Sept,17th. For the Annun) 1o sgiator, con-
taining lmproved Conrse of Study, and full ;u\rllxllnrn
uddress Pror. C HARLES DROW NE, Diroctor.
’I‘UDD & RAFFE RTY STEAM ENGINES
and Bollers for Salo—Ono 15380 In, Cylinder, with
80 H.P. Tubular Bofler and fixtures rmuplv’w in perfect
order—and one 1124 {n, Cylinder, with 50 1.1, ’luhu!nr
Boller, Pump, Heater, &0., o umplv!o hos lu --n unod only
Mx months. Address TODD, Paterson, N.J.

70 RAILROAD COMPANIES
AND CAR-BUILDERS.

«Soluble Glass”

I8 used for Paloting and Co-un{; over all surfaces to be
made Fire and Water proof. 1t ean be mixed with an
plement, and applied with a brush, and will stand n?l
olfmates and weathors for inside and outside work,
manufacture it ready for use, and put np In Imrrelu ol
about mrl{' Ilonn cach, In uhlpplng order, A Treatise
on ' Boluble Glass' we mall for $1.

Wo sellall (,hrmlcnln. \lolnlllr. Oxides, and Tm-
anml Drum-‘ also, **) el Salts™ and Anodes
or Plating, with full priulNl directions on Nickel, ﬁn
rnmphlol form, which we mall, on receiptof fifty cents,

Ordors will recelve prompt attention by addressing
L. & J. W. FEUCHTWANGER,
55 Cedar Street, New York.

In rornck ('nllczc nnd Hudson River Institute
)ulll sexes; fine grounds : 167 furnished rooms; 20
Ilulrnc(un 11 ernnmcnu 120 claselcal pupils; Inr"].:c
gymupasium ‘and drill hall. Spcclnl ld\nnugcs ln ‘all
artmonts, Term opens Scimcm er 8. ne\ ONZO
‘LACK, A. M., Prestdent, Claverack, N.

B()YD & CHASE, 107th St. :md Ist Ave.,
01

Now York, Manufacturers of Arkansasand Washita
Stono and Pure Arkansas Oll Stone Powder for Pol-
fahing. Send for Price List.

HAMPION SPRING MATTRESS—The
Iatest and best lmpmnmcm. Do

hullhr wd comtortable bed?
x most popnlu. ud dnnblc Spring

Jou

The saftest
Bed | §

. No stock com-

5 Sent by mall, free tag: !ourqg'
e
A GENERAL TREATISE
OX THE

MANUFACTURE oF VINEGAR,

THEORETICAL AND PRACTICAL:

Oompnsmﬁhe various Me:hods, b{ﬂthe Slow
with Alcohol ne, Graln,

Malt, Cmer Molasses, and Beets; as weil as the Fabri:
gélon of Wood Vlnmr ete., ete. By Professor H.

lnone vol. 8vo. wp-ces Price §5.00.

I The abo t Books, sent by mall,
tres of posiage. at ?{J’-’&ufaa‘;’ e by
CAI and nkm. A UB OF PRACTI-

un SCIENT, BOOKS—# pages. Svo.—sent
ree 1o any one who will furnish his sddress.
HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STHEET, Philadelphla .

Portable Stram E ‘and Botlers.
lln. CLUTE ??orﬁ?&%‘a' C0., Sehe-

BOULT'S PATENT
Single Spindle
Comblined Moulding,
Paneling, & Dove-
l.llll. Mlchlne.

and Routin, n
n-nleu na wWos m(n.i

te vma L It b":n o pond 1

on ous tem-
perﬁlm #0 unlited tat lh:}rgnn 18 equally
dhmbnud. y moved or carr! t the house.
Can be lifted, mmed. or mll.d up like & blanket. Both
sides alike. No frame.no wooden -l-u. nO straps.
be& usea on floor wﬂhonl bedste No nm
quired. Weedo only half lhlﬁhm Of halr matiross. 1\-

size d bl{ 6in, by & ft., contains 192

‘Steel upholstery lprlnn and  wolghs only thirty

1bs. More springs tor‘yonr money in this bed than In any
ather. Wnrnnlcd nofscless, Any slzes made to order
Seﬂd for plclorul circular, R:ull ricn ol dnnblc

(he '-lld. scount 1o the trade. A:cn vnnt-
ed.F.C. ¢co sunn. m Chambers m .+ OOF.
Church Ne' \'o

Bottles, etc,, made by H. BROOKE. 4
years st Whlu and Cebtre Streets, Now York, q snort.
eat and cheapest may order direct of Mould Mak

2 PARTICULAR ATTEXTION pald to MOIVLI)S for
INVENTORS.

FOUNDERIES, Factories, Ropowalks,
&c.~For sale or lease, blocks of Lota.with bulkhead
waterfront, Low Pﬂcu.rny torms, S USCHIEFFELIN,
15 Eaat 36th Streef, Now York,
.'lf RICHARDSON,
MANUFACTURER OF HAND LATHES,
ATHOL, Mass,

ROPER HOT AIR

GL ASS .LIOULDS for Fruit Jars, Patent

H N INE, No risks 1 n
Pamphpl nn( I&U%n Wnu_:x I:I.l.l-l:‘;n l:-’: ;\“ ]

0 INVENTORS

> MANUFACTURERS

The Maoagers of the 424 Exhibiton of the Amerioan
Instute, of the Clty of Now York, beg Lo announce,

that the Exhibition Bulldings on £ and 84 Avenn es and
684 and Ofth Streots, will bo open for the reception of
heavy Machlnery Augwst 15th and for other articles,

Beptember 10t 1570, The Exhibition will be frrmally
opened September 10th,
_Yor partlculars, mMnn “ General Superintendens,
1 . New York"

uwuumn. Cara, Or'
. f“i nnn.hmtou.
HINERY COMPANT,
ﬁl Y544 !0. Battle

’12 “iﬁ"...."_g"i‘.f. w."m"'ﬂ!’.'&%’."

STAB EARTH b LOS!&T Cu.,|*
Offar 1Ay T & e S AT 1A (04 oarket.

ERK MA.

~ To Electro-Platers.
ATTERIES, 'HEMICALS, AND MATE.
ﬁ mnuor-lntln 'llhbo ks of tnstruotion
or'( el or Sllver PII’A ne, 1 1“3&?%&“[.[. Manu.
Tiastrated &1:::‘32_ went trea. AT
AGE'S Water Flamo (‘onl Lime l(llu with

conl or wood, No.1 Saftt White Lime or O
th useof wator, 0. D PAGE, Patantoo,] onh;al:;'.m\"

HES, for B
AL((:,?H‘};‘AT& g} uu.l.oar. .,a?ﬁl‘.‘l..ﬁt la‘:“ 3 r'cmél

INGI“ LOMPA&\'.W Now Church L New \mk.

I'hnm 108 sent by mall for 8 ote,, that "‘IA# 'l'"". "”
l'. l' WOLOOTT, 181 O hnlmn »qunm

‘\Iachmeryf Tt

Wood and Iren Working of aye
llnhllr«r lh»lllnu. Emaer wals, Dabbitt \‘olll &o,
GEO, FLACE & C0, {Jl Ctinmbers Bt, 8.,

Cold Rolled Shattmg

Best and most parfent Hh-lllmi avor made, Conatantly
on hand in Isrge quantities, furnished In soy lepgths up
to M I Also, Pat, C 'mpll"p Tul *rll ulllluf l”uc lbll‘
Hangers, LA ¥

L2 N h.luhnrl N!n-rl. .\r

“Sturtevant Blowers.

1101 every afze and ll"!(‘rlr“nu ;(;;uiu\ml, on hnml

1921 (,hnmrwn Hirew l. .‘uvvl 'l ork.

OLD F’.OLLD
SHAFTING.

The fact that wiis sanrtlog “Das & per cent grealer
Strength, o tiner finish, and (s truer to gage,than any other
In use, renders it undoubtedly the most economical, We
AF0 A140 the 5016 mAnUTACLarers of the CELENRATED (0L
LIND PAT, CourLixo, and furnish Paolloys, Hangers, ote.
of tho most npprmml utyles, Prlcrllnl- mnllr:l nn ngupll
cation to JONES & LA

Try street, 2d and 8d avennes, ¥ lubumh Pa.
100 8. Cannl at. thrnkv
r”"mwkl of :mn 'lluﬂlmz in store and for sale by
lFlﬁ DANA & FITZ. Boston, Mass,
). PLACE & CO,, 191 Chambers streot, N. ¥.
l lhlu K& WHAI X6, Milwaukee, Wik,

I) ATENTS Sold on Commission, Send for
Clreular, E.H.GIRBS & CO., 81 B'dway, ¢r. Wall 8t.

UERK'S WATCHMAN'S TIME DE-

TECTOR.~Important for al. large Corporationt

and Manufacturiug concerns—capaoie of controlling

with the utinost accuracy the wotion of & watchman or

ntrolman, 88 the same reaches different stations of his

eat. Send for s Clrculsr. J. E.BUERK,
) 1 x 1,067 nonlon Mpsa.

N. B~This dotector Is covered by two U. 8. Pate tents,

Parties using or selling these Instruments withoot v~
thority from me will be dealt with according to law.

OOD-WORKING MACHINERY GEN-
erally. Speclalties, Woodwor(h Tlanersand Rich-
srdson’s Patent Improved Tenon Mach nu
Central, comer nlun at., Worces
FITHERBY RUGG & RICHARDEON.

9 SAFETY HOISTING
OTIS’ Machinery

NO. 348 BROADY ?& 2BPYok. O

UNCHING I'or m‘emnul and (éh[t
AND
DROP PRESSES. ﬁ.é’,;t"n'iﬁ*—i."c%'i%? £

WOODBURY’S PATENT L
Planwing and Matching

;:d Molding Mlcl hines, Gray & Wood's Planers, 8elf-olling

Arbors, nn olhcr Wood working machinery.
R 8, a9 leert) street, N. Y. ;
Send for C L street, B

HI‘IGLE AND BARREL MACHI\’ERY —

Improved Law's Patent Shingle and Seadiag Ma-

plmp!cu and bat in use, lm. Shingle Hudlng

nnd duvc Jolnters, Stave E&m“ Heading Pluen.
Turners, &¢. Addréss TREVOR & Co.. Lockport, X. ¥

Tonuk“' IT we can sell Finst

for

u. lano Co., 810 Broadway, N. Y.

ll ufae f the ls . ed
lﬂnu of test 'mprov h
and Woodworth Phae ncblnm Ma h
lml molding, Tenonlog, M| mu.no Shapiog, Ver-
cal, inr Resawing nes, Saw

cester, Mans. Warehouse, 107 Liberty st, New o 10

OR SALE—The right to mumllctum and
Sell the Fatent Stave Graln Baskets In the States of
10, Pennaylyanis, and New York. Said Baskets pro-
(eclnd hr nomeroos polrnh {sued to Horace C. Jones
and o 3 i lll!ltWSTl’.’lL Applelon Wia.
U Nl\hbﬁ—']‘hn( will make your fortune.
Address EUIHKD\A Pﬂll‘l‘.\ﬁLE TABLE €O, 13
Olive street, 1. Louls, M

II I”r——ywnoucuT

IRON
'd

BEAMS & GIRDERS
‘ub Umwon iron Midls, fiusburgh, ca.
The attentiou of Engineers and Architects is called

1o nur!mnmn‘d Wrought-iron Beams and Gitnders (
enlrd: n which the compound welds between the orm
gow, which have proved so objectionable In the
ohl mode oi manufacturing, sre entirely avolded, we are
&‘ ‘ pared 10 furnish all slzos at terms as favorable as can
htained elsowhere, For descriptive ithograph address
Carnegle, Kloman & Co, Unlon In-n Mills, l'flu argh, Pa.

ORTABLE STEAM h;\ul\'l-‘.b COMBIN-

1R the maximum of rmumu{ durabllity lnd rcon
omy, with the minlmum of welght and price.
wideiy and favorably known, more than 1, M)Obeﬁ‘:
use,  All warranted -Amru:lo'y orno sale. Descript \r
clroulars oenl nn "{""“u‘f\"ﬂw\ dress .

" CO, Lawren:
Liberty st ok Nuv e

NEW YORK STEAM ENGINE CO0.

MANUFACTURERS OF

Machinists Tools

OF ALL DESORIPTIONS,

98 Chambers St. NEW York.
$25 A DAY! ;.‘.f:'"a'G‘”JS‘I."‘H.‘.?.T:?:&'"\'.'.’
To Have a Cricket

YON THN MEANTH, I8 THR LUOKIEST THING IN TH
" ‘nnn ., lA«:- iueh-- 1?].; large lllunr-udlhmll:
¥ TuE Heantn “—on A yrar.
i‘ 5o ummn vnhnﬁ Great saccens. oo rold
5 POKes CTOw AL storfes, £0. Wil pay one
General Agen QAch county a montily card salary.
Send 91 lur A s Outnt qchmmo-. umpln. terma &e.)
Auply ...m ln' l--rmm We his p pnr threo
mont Ivﬂ 10 lru(lucv ‘F
mun I‘ubluhan 178 Broa wny.\ Y.

JEW & IMPROVED PATTIERNS —MaA

[ QINIAT TOOLA il stzes—
et L AOULD, 18N, . 1. o 'ﬂ‘.’»" u'ﬁf.'rk.s 3

to sqo PArdayl Agenis wantedt Ann\ouu-lvmlllm

(9, 0f 8ILhat sax, young or old, mak Woney st
tu:l for a o thelr apars momenta
Mas Parthoniare m"'uum.o.u'.':.'l"’""' nuuywln

‘| MACHINERY, 5%

T Andrew’s Patents.
Nolmlan,' ¥riction ﬂrmml. " Genred Holnt=

:\or’td" m&

m, A, Now York.

m;'", 7 , n.".!. ey f? ‘m- ¢ Accident,
5!:_ "'h"" P ey I’I'o nnd l’lwe. 1210

Contr l' ur.Y’:?nP:""oo to m'vtn.“:

1
qu .mm arave {”1 21 u,m..wi
{m lr. Durnble, and Economlenl,

fl’ s,
AL n
%n B, AN“’V‘V,:(G:‘H."'Q(. Now r Yorx.

Hrn;fg

¥ MAVE RO

SNEW TURBINE

WA TERWHELL

TOBE THE BESTEVER INVENTED |

PAMPHLET IR : ADOR

REYNULDS

Turbine Water
Wheels.

30 yenrs' experience cnsbles me
to excelio Gearing Millsof l" klndl.
and {ur;lhhlnulh;‘tln '(Tl'!" hl ‘
nomical power. rntite pat ”
free, TALLCUY ﬂ: gc
Street, \cw Yord.

SCHENCK'S PATENT. 1871,

W OODWORTH PLANERS

And Re-Sawing Machines, Wood and iron w«mn!
chinery, Engines, Boflers, ete. JOHN B. OR" 5
BONS. Mattenwan, N. Y. and 112 Liberty St., New York.

GEAR’S PATENT

VARIETY MOULDING MACHINE

The only simple, com lcu:lnd reliable Upright Sha l
Machine known, !y of Patents sustained In
ted States Circult oum fringers who do not make
{mmediate lculcmcnm will be prosecuted. [ MEAN
NUSINESS. A.S AR, Sole Manufactarer & Propristor.
Alno Mlnnhclnnr and Dnlur in all klsndnbot M:rl‘v‘lnen
pp y St., D48

NUIRENOUS

H F RUR\JH)\M

MOLDING, HORTISING
TENONING & SHAPING
MACHINES;

SCROLL SAWS,

Plamnu& Matching

MACHINES, &c.,

&) For RAILroAD, Cax, and Aewr
CULTURAL Suors, &e.,
S Superior to any in aee.

A FAY & CO.

ncxnuﬂ Ohlo.

ATTERN & BRANDING Lmsns—~n.\RP
Flat or Roundipg Surfaces—La toek. PPAVE.
MENT "Letiers, .mu&m for ARTIVICIAL STONF.

ORK. ERBURGH, WELLS &
s anh. cor. Fulton "l.. \(r York.

\IPROV ED FOOT LATHES
Slide Rests, Hand Planers for metal,
mll Gear Cutiers, Foot Scro.l Saws. 1he
nry Dest. Seiling crrry-rbe. . Catalogues

free. NIH.BALDWIN,
Laconts. N. H.

llOMAS S FLUID TANNATE OF SODA

ves Scale from Bollers tuboul injury to iron.

ce lOt po-rlb in Bbis. 500 1b. i Bdla. 30 1b., ¥ Bbdls,

135 1b. See SCIENTIFIO AMERICAN Of !:!ay 34,1933, p. 20

lrnloxlu. —** Witmington, Del.. § mo. 1§, 183 —

cer Thomas—Please send us & half barre] of Tan-

nnlc 0 ¢ quarter barrel that we got Appean to

have doue more food than anytding else has done (o the

same jength of t before, and we hope perseverance
i 1ts ose will clear the m!e of completely.

pectfolly., JosEra Baxcxorr & Sox."™
* Address orders to N.SPENCER THOMAS, Elmln NY

$72.00 EACH WEEK.

Agents wanted e\'t here. Business strictly leglitmate.
Particulars free. A o J. Woxrn & Co.. 5t l.uuh)lcn

00 HORSE POWER Horizontal an\nn‘
for Sale, at adout one half 1ts cost, ud bat e

tie used. For nmﬂguon and price, A‘[)ply
TANNER & CO,, Richmond. Va.

An deutfche Erfinder.

Diefe grofe und thtige Claffe unfrer Ve
volferung madien wir befonders  darani
aufmertiom, daf unjre Firma durd) ihre Ver-
bindung mit Wajkington und den curopiiidien
Dauptitidien, bejondere Vortheile jur Grlan.
gung von in. und ausldndijden Tatenten
bietet.

Jeder Srfinder, gleidiviel weldyer Nationalis
tit angehdrig, ift durd) die liberalen Patentges
fete der Bereinigten Staaten jum Fatentiduy
fiir Crfindungen bereditigt.  Unfre Frmea ift
bereit, geftiitt auf 26jdhrige Crfabhrung, deutfde
@rfinder jeder Seit jut bevathen und 3u magigen
Preifen rajdy und plnttli) Parente 3u erlangen.

Die Dentihe Section ift in den Hinden
fibiger deutidher Ingenmieure, ‘weidie i der
Office peridnli mit Crfindern verlehren
mwerden.

Der Scientife American™ wird in feinen
©palten die bedentenderen Erfindungen be.
{prechen.

Correfpondeny erbeten und prompt beants
wortet.  Pamphlere in deutider Spradie wer-

ben auf Veclangen franco jugefandt.
breffives
Aiownn & go.,

wiolent(flo American™ Patent Agentur,
87 Part Row,

Now York City

A W PO S S IS T T M

LT 8 A

.

R L S T R

e e L T e ———




Scientific  Americam,

[JuLy 26, 1873.

R | DL T #

A foertiaements \eilj ba adwmyited on AT piage af the rate o
B1.00 per bne ror each maertion, Engrarnps meay
Mot advertisements af the sama rate per tine by weas
UPEMEnL, Q8 the ltler-press,

ibeinbrdusdin

—— - - - —
GOOD THING—MONEY IN IT— A For

X tuno for n Patent Agont or !lqlul\vnell;rl’r;;r ();:’"
rlil'- The Novel Ratohat (“L"kl!:(‘"‘.n‘l‘l&l‘l‘:l..‘ |:m“|‘gr o
i I ':"ll;;’\‘li‘:(ll).\', Nox 80, Albany Post

\)Igw Business. .
Ctiloo, NvY, - B e ]A
3 ITRED—A party to thke an interest in

IA.;\“:':‘L.!.) wl;lrln will measuro and rogiater nooy

r\‘.;:;‘r:;!-m'“l‘:)'l‘a"':l; I(;I;!lnll,\"llt‘ )%, 630 South Faurth street,

P BLAISDELL & G0,

MANUFACTURENS OF THE NEAT

Patent Drill Presses, with Quick
Return Motion,

In the Murket, nlso othor Machinist Tools,
BExXD yon Cure,
WORCESTER, MASS,

W 1,000 IN
) B

Addross
ROOT STEAM EN«
i JANE C

; NE L
‘ S AY, & S5t Birect,
R Now York.

.\‘.\LOOH !

HAVS

r
N

aTI04d AL

SEND ron Book CATALOGUE.
BICKNELL, 27 Warron st N.Y

THE

SCIENCE RECORD

FOR

1873.

A Compendfom of the clentific Progress and Discove
ries of the Proceding Year. Ilustestod with
over 130 Engravings. 60 pages,
octavo. Price, 82,

FPHIS NEW AND
splendid book emliraces
the most Interesting Facts
and Discoveries In the vari.
ous Arts and Sciennes that
have transpired during the
preceding vear exolbiting (n
one view the General Prog.
yess of the Waorld (n the fol-
lowing Departments:
L—CFEMISTRY AND MET-
LLURGY
2—~MECHANIfS AND EN.
GINEE G.
3—ELECTRICITY, LIGHT,
H UND.

EAT, ND.
4.—TECENOLOGY.—Embra-
ciog New and Useful lo-
veaifons and Discoveries
relating to THE ARTS:
'Y _AND HORTI-

C Y.
TERIA MEDIC

E—MaA 4 A,
THERAPEUTICS. Y
$—NATUGRAL _ HISTORY

AND ZOOLOGY

) A 10 & IL.—METEOROLOGY,
o TERRESTRIAL PHYs-
1Us, GEOGRAPHY,
2.~GEOLOGY AND MINERALUGY.
15, ~ASTRONOMY

M. —BIOGERAPHY.

Br«)‘}pc.—mu whe aesires to be well Informed concern-
Ing the Progress of the Arts and Sclences should have a
copy of Scizxce ReooRp For 1533, It will be a most (n-
teresting and valuable Book, and should have s place in
every Housebold, In every Library.

SN pages, Octavo. Hanasomely Bound. Over 150 En-
gravings. ice, §23.

Sent by mill to all parts of the country, on receipt of
the price. A lideral discount to the trade and to can-
Vassers., Foreale at all the principal Bookstores.

MUNN & CO., PUBLISHERS,
37 Park Row, New York City.

Tux SCIENTIFIC AMERICAN will be sent one year
884 one copy of SCIENCE HECORD FOR 1573, on
recelipt of $0.

SUIENGE RECORD FOR 1872, uniform with the
above Price ¥ Library binding, $3.5.

DOYLE’S

Patent Differential Pulley Blocks, |

These justly celebrated Polley Rlocks have no

resched tielr CROWNING PERFECTION by the |

sddition of

Hall's Patent Improved Yokes.

By the use of these yokes we entirely overcome the dif.
ficulties experiencsd with all Differential Palley Blocks,
n-m’ll,;. Ihe TWISTING of the Chain, and the
WEDGING of the same between the Keepers and the
upper sheave—Iric jon sod wear are lessened, ease and
safety are secured. For lifting beavy weights of all
Kinds these hlocks sre uneqoalied. One man ean
.|ﬂ L.OOO Ibs, with ease, nnd the Block will
old the welght at any point, Made only of the
AL materials, texted by constant use, and approved by
many of the leadiog manufscturers In the Unlted States,
¥e confidently commend them to the trade as the best
Differvatisl Palley Biock in the market. Clreulars sent
And orders promptly fllled b
SAML HALL'S 50X & €O., Sole Manufacturers,
20,1 &2 W, 10th St., New York,

Machinist's Tools,
EXTRA HEAVY AND IMPROVED,
LUCIUS W. POND, MANUFACTURER

\\'mrellu. Mass.
Warercoms, % Liberty Street, New York.
A. C. STEROINS. Agent,

OYE;S MILL FURNISHING WORKS
are (he t in the United States. The k
l‘llhwaw ble Mills, Geant Machines, i{cfgz-r:.
hﬂkt'o' W.m‘m clsa‘,g};lep nml! Gearing, specially
™ of catalopgue.
J.T.NOYE & 80N, Butialo, X. Y.

f Afstance short of 10,00 feet,

Drilling Machine.

& A

£ Ay o, =

T

LUBRICATORS.
REYFUS' transparent Self-act-
Ing Ollers, for all sorts of Machinery

and Shafting, are rellable in all HORKONN,
saving 95 por cent. The SELF-ACT-

g ING LUBRICATOR for CUylinders I

now adopted h(y over 180 R, R. {n the U, 8,,
and by hundreds of stationary engines,
NATHAN & DREYFUS, 108 Liberty at,, N.Y.

SUPER-HEATERS

Save fuel, and lup}-lg DRY ateam. Easlily attachea te
any boller. {ENRY W.BULKLEY, Engineer.
98 Liberty St., New York.

THE B

 Mles |
AMERICAN

Turbine Water Wheel

Has recently been Improvedand sub
{vclwl to thorongh Losts by James
Emerson, Holyoke, Mass., showing
higher avermge results than any Tur
bine Wheel ever known. A full ro-
ort may be obtalned of STOUT
Kl LLLS TEMPLE, Dayton, Ohfo.

WIRE ROPLE.
JOHN A. ROEBLING'SSONS
ANUFACTURERS, TREXTON, N, J. Fortesting Ovens, Boller

M J
OR Inclined Planes, Standing Ship Rigging Pyrometers. flucs, Blast furnaces,

Iridgos, Ferrios, Stays, or Guya on Derrlcks & Cranes, | supor-Heated Steam, Of] Stills, &o.
Tiller Ropes, Sash Cords of Co?por and Iron, Lightning Address HENRY W. BULELEY,
Conduaters of Copper, Special attention gh en to holat- 98 Liberty St., New York.

g rn‘nm nll .l‘" kinda for .\I mc‘l‘t.\m(l l;:le\'n!r)'rn Ig’pl ’ {or
y RV t g 7 <
ORIt on T ARl A on ob B A o rosarifor EACH'S Scroll Sawing Machines.—Cheap-
estand best [n use.  For Tlustrated Catalogue and
’rice List, send to H, L. BEACH, %0 Fualton St., N, Y.

phiet on Tran 0
large stook constantly on hand at New York Warchouse
No. 117 Uiberty strevt,

N. Y. PLASTER WORKS,

I\/IAXLTFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c. Our
A DounLe Extra Plaster s unsurpassed. Every Barrel warrauted.
Our Quarries aro in Nova Scotia, WORKS, 460, 471 & 478 CHERRY STREET, NEW YOREK.

William Smith’s National Foundry
and Pipe Works,

. Pittsburgh, Pa.. Oct, 22, 1872.
Mr. B. F. Sturtevant,
72 Sudbury St., Boston, Mass.

Dear Sir,—We are pleased to report:the most
satisfactory results with your No. 9 Pressure
Blower running on our 72 inch Cupola, melting
45 tons of Iron in two and one-half hours,
and believe we could do better still by re-arrang-
ine our blast pipes.

Yours, Truly,
WiN. SMITH & SONS.

< Log

=875 to $250 per month, SSTEacre
€ male, to Introduce the GENUINE IMPROVED COM.

MARUEAUTUHENS OF HMON SENSE FAMILY SEWING MACHINE. This
H)Machine will stitch, hem, fell, tuck, qullt, cord, bind,

AUERICAN cmcou mon @ brald and embrolder in & most superior manner, Price

MORRIS, TASKER & CO.,

Gray’s Patent Universal Radial|*

olther nlu-x or fint r
plos, MIC

w1, V. Carponter, Advertistng Agent.  Addres
VORI, NEw York elty. " S hes

THREE PLY POOFING,
en Yo

0 Unn .

A good artiole, wvn'rel:gmlse'u'hv%'nml -nln‘?u Tor
00fs, Bend for Clroulns L]

ROOFING Co,, 78 Malden Llna.r)l:'v‘v Y:’r‘k‘:

MAHOGANY,

ROSEWO0OD, WALNUT, WHITE HOLLY

BATIN WO00OD HUNGARIAN ASH, AND
ALL KIND8 OF WwOODS,

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO, W, READ & CO.,

MM nn:l"\“:;.rl 180 ln|'4l!l)'lt,’vw|:lﬂl.. nln;J::h'm'.- E.R,N. Y.

_ﬁ" Eneclosn l&‘%lj‘l‘n 1'(':}'4:-’13?‘::'3. l’:l&‘ Il’ri::.lfll::fd'

DOUBLE ACTING

BUCKET-PLUNGER

ALWAYS RELIABLE,
VALLEY MACHINE COMPANY,
Easthampton, Moss,

Esuny Wigern MACHINERY
for grinding Tools and Motals, gum-
""“F Huwnalonning Castings grind.
fng Planer Knlyes perfoctly straight
~unoqualed fortheateriing quality
. of 1ta material and workmanahi

the dumhllnrﬂ overy nart, AME
s g PRSI n,)\‘ TWIN nun.'z COMPANY,
Factory, Woonsocket, I, 1., store 08 Liberty St K. » 44

 Working Models
ovaerty o R Cler iR

The Pulsometer or Magic Pump.

The stmploat, most durable and effective
pump now in use, Adapted to sl situs.
tions and performn all the funct ons of &
steam pump without its consequent wear
andcare. No machinery anout 1, Nothing
to wear oul, Wil pump gritty or muddy
water without wear or tnfury (0 1ts parta,
It cannot get out of order,

(’f‘ . C. llES:\l)\Lll:'\ll.l. l& ISZO..
(1 DN W Cortlande Street,
e ¢ Now York Cliy,

THE STANDARD MAKE!

&~ Emery Wheels and Emery Grinding Machinery.
THE TANITE COu Strondsbure, Pa.

AMERIGAN SAW GO,

No. 1 Ferry St New York.

Movable-Toothed Circular Saws,

PLRFORATED CROSS-CUT,
SOLID SAWS.

ALSO,
IVENS & BROOKES PATENT
Eccentric-Geared Power Press.

Eq,o‘g

| <R
W Suakgk
§

HOUSTON'S PATENT
TURBINE WATER WHEEL

Simplest, Stroogest, Cheapest, Best.

e {n the test at Holyoke,In
1572, the Houston gave the
highest percentuge ever
shawnp in & reliable testand
the highest nvernge res
sulis ever obtained, In
practical use 11 is avorywhere
demonstrating (ts superior-

B only $15. Fully llcensed and warranted for five Years,
B“‘r will pay $1,000 for any machine that will sew &
stronger, more besutiful, or more elastic ag_am_lhsn
Bours, It makes the “Elastic Lock Stiteh." Every
WROUGHT-IRON TUBES

+gecond stiteh can be cut, and still the cloth cannot be
Spulled apart withont tearing {t. We pay Agents from
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

£75 to £250 per month and cxpenses, ora commission
2 from which twice that amount can be made. Address

§# Steam and Gas Fitters' Supplice, Machinery for
Coal Gas Works, &c. &c.

RECOMB & CO., Boston, Mass.; Pittsburgh, Pa.; Chi-
cago, IL.: or St. Louls, Mo.
NO. 15 GOLD ST.. NEW YORK.

~ SILICATE OF SODA.
IIOIN,;E.\‘(_j)f)Lllu,;!‘.v.‘.—( 0.. lx«>.~1ili\. BI:\<'~'

Ak
pq STILWELL'S
SF’ LIME EXTRACTING

HEATER &FILTER.

THE NECESSITY OF THE AGE! 5
To protect Life and Property from Deatruction by Fire

STILWELL &BIERCE MF'G.CO. THE TUNNICLIFFE FIRE ALARM
Wil give notice of a FIRE, at Its very commencemeont,by

DAY TON,O. i
—— - e ~ — | are ;...r: n\rftn':ll II".i\ﬂ ln‘lhx L, i:x!l!vl'l‘ll:lik:lll"l-“‘::}‘5';1“.;;1‘('."
y - q person in the bullding ln tine to ¢ gul ¢ .

THE BAND SAW!

THE ALAEM IS SIMPLE, SAFE AND RELIABLE
Jts ORIGIN and

Q : . : Price only One Dollar.
] ISTORY, with Engravings of the OLDEST » three fnches lon, an {ach and a guarter (o diame
Macmine sentgratls, Address RICHARDSE, LOXN- | ter, an ) the room by any
JON & KELLEY 224 at. (above Arch). Pulladelphi A B

I 4
orels, oron the Outalde
d and endorsed by
" Uaixess MeN, Ao tested
by the Committes ne vt of Fires of the SEW YORK
HOARD OF UNDERWKITERS, who gave It their (udf-
vidua' endorsement for thelir respective Companles,

Canvarsers Wanted farall partsof the Country.
Samplo with cartridgo and two fuses sent for 81, Spe-
clal rates made wi h Dea ersand large consumern
UNITED STATES FIRE ALARM M'F'G CO,,

: 697 Brondway, New York.

PORTLAND CEMENT,
Prom the beat London MasiisCIarers: cug aes i ¥

Universal Wood Worker,
Horizontal aud Upright Rorfug Machinos,
Superior to any 1o use

T .
McBETH, ﬂtﬁ.\'THL & MARGEDANT, Hamilton,Ohlo, A Practical Treatise on Cement furnlshed for 23 cents

Ity over all others. Emer
»on's full report furnished on
spplication. Send for Clrea
MERRILL & MHOUSTON
IRON WORKS,
Belolt, Wisconsin,

ENGINE LATHES,
or qual-
?;ACTU&

PLANERS,
Drills, and other Machintste* Tools, of su

fty, on hand, and finishiug. For .-'3[( low. 1
tion and Price address NEW HAVEN MANU

ING CO. New Haven. Conn.

RON

ANSOM SYPHON CONDENSER perfects
R‘ and maintains vaccum on Steam Engines at cost of
one per cent its value, and by Its ase Vacuum Pans are
rop with full vacuum without Afr Pump. Send to WM.
ALLEN, 51 Chardon St., Boston, for a persounal call, or
be Company. at Buflalo N V., for a circular,

" TERMS.

One copy, One year | <Xy
One copy, six months 150
One copy, four months L0

One copy of Sclentific American for one year, and
one copy of engraving, * Men of Progress™ - 10N

Onoe copy of Sclentific American for one year, and
one copy of “Sclence Record,™ for 1678 - - A

EBemit by postal order, draft or express,

The postagr on the Sclentific American (s five centaper
quarter, payable at the office where received. Canadi
subsceibers must remmit, » ith subscription, 33 cents extm
Lo pay postage,

Address sl leters and make sil Post Ofice orders 0
drafts payable to

MUNN & CO,

87 PARK ROW NEW YORYF

» tific Amerioan ” Is printed with
ﬂgu;cégr;:v JOHNSON & OO, ® L\px._ Teotnand
Combard sta., Fulisdelphis and 58 Gold st. New York.
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