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IMPROVED STEAM ENGINE,

The accompanying engravings, Figs. 1 and 2, convey a
clear idea of the construction of a new form of steam en.
gine, in which the improvements relate more especially to
increased durability, strength, and consequent economy of
wear, It is unnecessary to enter into any detailed descrip-
tion of the working parts, as their arrangement will be easi.
1y understood by the mechanical reader from a glance at the
illustrations. It will be noticed
that the metal in the bed or
main frame is so disposed as to
insure the greatest possible
strength. The working strain
acts in & line through the cen-
ter, thus relieving the engine
from the powerful and unequal
leverage incident to many com-
mon though defective modes of
copstruction. The masonry com-
posing the foundation forms a
support against the upward or
downward pressure on the
guldes by the leverage due to
the distance between the main
bearing and the crank wrist,
The guides, as shown, are cast
to the main frame, and are bored
out, from the same centers by
which the ends are faced, to re-
celye the cylinder and main
bearing, It is therefore almost
impogsible for the machine to
become out of center line, while
the common difficulty of the
foundation settling, thus throw-
ing the connections in & twist
and causing hot bearings, is en‘irely obviated. The counter-
balanced crank insures a smooth and equable motion, so that
the engine may be run at a high rate of speed without in-
JmAy special point of advantage in this machine is a newly
deviged balanced slide valve, of which a sectional view is
shown in Fig. 3. A is the slide valve, entirely through
which the exhaust openings pass. B is a balanced metal
plate to which is attached, as ehown, & stem, on which is a
piston, C, incloged within the cylinder, E. The cylinder is
open and the piston communi
cates with the external atmo-
sphera at F. Between this cyl-
Inder, E, the steam chest cover,
@, snd the piston, C, isa copper
disk, H, which forms a steam
tight joint. A groove in this
disk permits of a sufficient mo-
tion of the piston to be self-ad-
Justing, and to compensate for
the wear of the valyve. The
area of the piston, C, being n
trifle smaller than that of the
exhaust openiogs, it is evident
that the steamn pressure exerted
on tho former will be less than
would be the case if the arens
of both piston and exhausts
were ¢qual, Consequently, the
pressure, towards the peat, of
the stenm which fills the ohest
Is just sufficlent to hold the
plate, B, tightly against the slide
valyo, A. The latter will there
fore move easlly, whatever the
prossure of the facos in contact
which, though perfectly free, aru in every wiy stoam-tight.
Friction on the valve, and resistance to ity motion of every
kind, Is thus done away with, while the wear on tho faces is
reduced to & minimum, It will be seen that this device isall
contalned in the steam chest cover, and can therefore be
readily attached to any engine, either locomotive or station
ary, requiriog only s new valve and cover to the ordinary
stenm chent. For rallrond locomotives, this device Is pecu
lnrly valusblo, as the very ligh pressure of steam used
and rapld speed, combined, render the wear of the valve and
its connections & wourco of continual annoyance and the ex
pense of tho conwlderable outlay to keep tke parts in
repair,

It will be secn that this arrmngement does not, in any way,
complicate the machine, but leaves the engine in oprmtlun
un wimple as those of the ordinary plain slide yalve class.

Forther informuation may be obtained from the manufac
turers, Mopsry, Irick & Bowmaun, of Waynoesboro, Pa,

Fragrant Bisulphide of Carbon,

It will be & matter of Interest to some of our readers, sAyS
the British Journal of Photography, to know that the usu.
ally offensive liquid, bisulphide of carbon, can be obtained
free from unpleasant smell, and this as an article of com-
merce. The value of the liquid as a solvent for resin and
other purposes is very well known, but its extremely unplea-
sant odor has hitherto greatly limited its use, notwithstand-
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ing the fact that it is very much cheaper than ether, and can
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be employed for many of the purposes to which ether is at
present solely npplied,

We do not know by what process the commercially purified
bisulphide is prepared ; but, on a small scale, the following
plan succeeds very well: Shake up about one per cent by
welght of corrosive sublimate with the liquid bisulphide, and
allow the bodies to stand for several days with repeated agi.
tation. Some sulphur compounds appear to b removed in
great part or decomposed by this treatment, for the mercury
salt is rendered nearly black, owing to the formation of

gulphide of mercury, This troatment so far roduces the un
plensant wmell that, In distillstion, & comparatively swoet
smolling lquld Is obtalned; but s much better product in
prepared if the bisulphide, after the treatment with the cor

rosive sublimnte, be wixed with one third of i volume of
almond oll, snd then distilled after the mixture has rested
for some time, Of courpe the blsulphide only distils over,

BOWMAN STEAM ENGINE.

since the oil is not volatile, but the former is now found to
possess n rather agreeable ethereal odor, It Is probable that
the oil acts in somewhat the same way that fat or oll does in
retaining the perfumes of flowers,
- S—
- Paper Car Wheels,

The American Paper Car Wheel Company, at Pittaford, Vt.,
manufacture R, M. Allen’s patent paper car wheels, which
are coming into use quite largely, They are now in use on
some of the Pullman palace
cars, and are sald to give per-
fect patisfaction, They are more
expensive than the common
wheel, but it is claimed that
they will wear looger, injure
the track less, and run with less
noise and jar, than any other
kind, They are manufactured
by bringing a pressure of 350
tuns upon sheets of common
straw paper, which forces them
into & compact mass which is
then turned perfectly round;
and the hob is forced into =
hole in the center, this requir-
ing a pressure of 25 tuns, The
tire is of steel and bas a one
qaarter inch bevel upon its in-
ner edge, thus allowing the
paper filling to be forced im,
250 tuns’ pressure being re-
quired in the process. Two iron
plates, one upon each side of
the paper, are bolted together,
which prevents the possibility
of the fillings coming out. Tha
tire rests upon the paper only,
and partakes of its elasticity.

—— -
Tempering Steel.

All sorts of mixtures and methods of tempering steel hava
been invented, and the sales of patent rights therefor have,
in many cases, brought in fortunes to the patentees. One of
the most promising, profitable, and apparently excellent of
these patented processes is that of Garman & Siegfried,
cwoed by the Steel Refining and Tempering Company, Bos-
ton, Mass. Congress has appropriated ten thousand dollars
to pay for the right of use in
the Government shops. It is
#aid to impart an extraordinary
hardness and durability to the
poorest qualities of steel,

The following description of
the process is from Siegfried’s
specification, patent of July 16,
1873:

“I first heat the steel to a
cherry red in a olean smith's
fire, and then cover the steel
with chloride of sodium (com-
mon salt), purifying the fire also
by throwing in salt, I workthe
steel in this condition and while
subjected to this treatment, un.
til it is brought into nearly its
finlahed form, 1 then substi.
tute for the salt a compound
compoged of the following in-
gredients and in about the fol-
lowing proportions: One part,
by weight, of exch of the fol-
lowing substances: chloride of
sodium, sulphate of copper, sal
ammonlne, and sal soda, together with one half part, by
welghy, of pure nitrate of potassa, said ingredients beiong pul-
verized and mixed, [ alternately heat the steel and treat it
by covering with this mixture and hammering until it is
[thoroughly refined and brought into its finished form. I
| then return it to the fire and heat it slowly to & cherry red,
and then plunge it into & bath composed of the following in-
gredients in substantially the following proportions for the
required quantity : of min water, one gullon; of alam, one
ounce and a half; of sal soda, ono ounce and o halt; of sul-
phinto of copper, ono onnce and & half; of nitrate of potas.
{#a, one ounce; and of chloride of sodivm, six ounces. These
| quantities and proportions are stated as belng what I regard
| as practically the best, but it is manifest that they may be
slightly changed without departing from the principle of my
Invention.

“What 1 olaim as my lmprovement in the art of refiniog
aod tempering steel, and desire to secure by lettors patent,
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18 tho sucoossive processen or ntops of the process, with the
use of the materials or tholr equlvalonts, substuntially as sot

forth,
— . —
EXHIBITION OF DOMESTIO ECONOMY IN PARIS.

We have already alludod on several oconsions to the ex-
hibition of domestie economy now being hold In Parls. This
exhibition Is advanclog towards complotion, and on our last
vleit we noticed o large nddition to the objucts of intorest.
We noticed at firat yarious types of veloclpedes,made with par-
teular caro. Upon this class of toy appeared to have been lav-
ished the utmost attention of a largo numbor of constructors,
who bave attompted especially to give tho utmost lightness
and ease of seat to the rider. The velocipodos of M Juequier,
susponded on springs and with spokes of wire, are worth at-
tention ; the wheels are of iron, with tho rims indin rubber
covered. M. Meyor has sont implements of the same kind.
Thoro of M Rocquomont are remarkable for their lightness
and their clogance.

MM, Barbou et Fils oxhibit some iron lifting jacks. This
firm Is well known for the large trade it has mado in bottle
racks of iron, The jack is worth notice, Tho rack by which
it I8 nctuated bas a free movement natil in contact with the
object to bo raised. A ratchet wheel regalatos the movement
of the rack, which can be fixed at will, and a vertical move-
mont given it by means of a bent lever. This appsratus
welghs only aboat 11 1bs,, and ean be placed in the earringe so
85 to be always on hand. Its lifting power is 1,100 1bs, The
Bezint jack I8 intended for cellar use, in lifilug enaks gradu
ally as they are emptied. A handle gives movement by gear-
Ing to a screw, by which the cask can be elevated or de-
prossed,

M, Paillard exhibits a simple form of balsnce suitable for
the perambulating vendors of coal and wood from house to
house. The coal is \hrown ivto the balance asit passes from
the cort.

The hiorse stalls and stable fittings are conspicuous, and a
wonl may be said for the mechanical shears of M, Adie. It
is composed of two steel plates, one of which, placed on the
other, s movable. The euds of both are notched teoth, The
lower row have the noints rounded, and project beyond the
upper one, in such a mauner that they entirely protect the
skin of the horse from belng injured ; they serve at the same
time as a comb, lifting the bairs, and drawiog them between
the catting teeth, The Courtols circular shears ars mnde on
the same principle.

M, G. Gavillard (Chemazé Mayenne) exhibits impagsable
artificlal feocings. They consist of galvanized iron wires
twisted together and bristling with points, or with triangular
pleces of zine, or with ribands of zinc of which the edges are
notched out in trisngles and striking out right and lett. Per-
baps this system of fencing might be zdopted with advan-
tage on railwsys.

Meesrs. André and Fleury exhibit a great vasiety of lock-
emith’s work, wirework, gratings, and csgewsrk for protect-
ing trees. All these samples exhtbit the application of iron
bars having a triangular section, the angles of the triangles
being rounded off and the sides being concave. This form
has the advantege of great strength and a pleasing sppear-
ance,

Let us sy = word here about the hand punching and
sheariog machines of M. Lecacheux. They consist, in prin-
ciple, of & bent lever working thie tool by means of the short
branch, the long branch receiving the movement from a
recond bent lever. The workmao, holding the long arm of
this second lever by its extremity, mekes it describe half =
circle rapidly, and it is the impulse thus given to the machine
which is utilized for punching or shearing. These tools
punch and shear through sheet iron 3 of en inch thick, the
punching machine punching holes half an inch in diameter.
These cheap and sinple machines mey become very useful in
smsll businesses where there is not always motive power at
command.

We stopped with much interest before the envelope mak-
ing machine of M. Antolse (Paris). The envelopes are
brought to the machine ready cut out but still open. The
side which bas to remain open is slrea)y gummed, but the
the machine does all the rest of the work; by It the three
other sides are pummed, folded, and pressed, as many as
25,000 envelopes being made per diem.

MM. Jaunot and Sons, mechanical engineers at Triel
Selneet-Oize) exhibit products of their manufacture, mills
with vertical millstones, crushing machines, collecting ma-
chines, #ifting machines, hoists for raising mortar, ete. Their
crushing machine consints of & wheel on & horizoutal axle
revolving round a vertical arbor, which receives its rotary
motion by means of spurgeariog. In its circalar motion the
whesl runs in the bottom of an annalar trough with an open
bar bottom containing the materisl to be crushed. When
erushed, the material fally between the bars into a sereen of
conical form, where it Is divided into two parts, the parts
sufficlently fine passing through the sleve sides, while the
othern slide along the Inelined surfece of the sereen and are
collected snd replaced in the trough,

M. Conmeroy exhibits his plezometric gage and hia inter-
mittent tep. In towns where there oxist, as at Parls, wator-
works supplying many louses up to thelr highest stories, it
often happens that the tepants, after having turned a tap to

obtuln water, forget to turn it off, This, In the lovg run, on
the sggregate sapply, lu s serious loss, The Internuttent tap
18 arrungeo in such & manner that the low of water in a short
time stops itedf.  This little Instrament s therefore declded-

Jy useful,
The caoutchonc valven of M, Perrot, mechaulcal engineer,
Pazis, are of an Ingenlous simplicity, They have been used

for some time for water and gas. Theso valves are molded

In one plocn. 'l'lm lowor pnrl conpints Inn thick tube grooved
inside, into which the collar on the end of the pipe s fitted,
The upper part of the tube i terminated by two oblique
planes which join, following a dinmeter. These “lips " in
their ordinary state are in contact, If a pressure comes on
them, thoy give a porfectly hermetical seal. Internnl ribs
give the noovssary strength to stand the pressure. If press.

ure, howevor feeble, takes place In the opposite direction, the
lips open and give passage to the fluid, The valve is used
also for the piston of pumps, and the Inventor exhibits n gar.
den guotion and force pump, in which the piston and suction
valve are both formed on his system,

The paper cutting machine, Colane'’s system, exhibited by
MM. Colsne and Didion, mechanical engineers, Paris, ennbles
great thicknesses of paper to be cut, Itis worked by hand or
steam, The motion, which is continuous, is communicated
to the blnde by menns of lengthening gear, which allows of
thoe length of the blade being ndjusted according to the work
to be done,

MM, ¥rey and Sone, mechanienl engineers, Paris, exhibit
different samples of their work, boring tools, morticing ma-
chines, enws (fixed and portable) for felling trees in forests,
ete,

MM. Oeschger, Mesdach, and Co, exhibit the production of
the founderies and rolling mills at Biache St. Vaast (Nord),
copper, lead, and zinc, in sheet and tubes, etc. 'We notice
amongst these productions unions for joining small pipes
and larger ooes at right angles (for water or gas pipes).
These unions arein brass, The end which has to join the
smaller pipo I8 eylindrical, the other which has to fit the
larger pipe is saddle shaped. Different types are made, va-
rying from 15 to 100 millimeters diameter in the cylindrical
part.

Continuing our walk, we find ourselves in the presence of
various types of stoves. M, L Aubert’s portable stove, in
sheet and cast iron, shows the application of a new movable
grate, with compensating contraction and dilating arrange-
ment.

MM. E. D'Hallu and I, Derchen, ventilating contractors, ex-
hibit a bellows for domestic use, in- which a blowpipe
emits a blast of ordinary illuminating gas. The jet of gas di-
rected on to a fire soon increases the combustion.

We may also take note of M. Pavy’s dovetailed union
bricks, by means of which the inventor erects different con-
structions, nmongst other round towers.

Just a word for the fish shop on trucks, with iron frames
and plate iron panels, of M. Maurice Grand. The same inven.
tor exhibits a system of building in iron panels and bricks
which forms a eriterion of this mode of construction, the em-
ployment of which though not dating far back, seems to
promise a great fature. We have gathered on the spot tke
following figures, which, will enable our readers to form an
idea of the price of a building on thy Grand system. For a
covered superficial area of 64 square meters, the price would
be 4,500 francs, and for 54 square meters, 3,700 francs, or
about 70 francs (§14) per square meter.

We find close by, also, exhibits of the economical strac-
ture of M, Stanislas Ferrand, architect and engineer (Paris). It
consists in a type of house, costing 1,500 francs, comprising s
living room, 8 lobby,s children's room, a Kitchen, water
closet and shed, the whole covering a surfaca of 3365 square
meters, or about 350 square feet, equal to & house measuring
174 X20 feet. The cost per square meter of ground covered
thus comes, therefore, to only 44 francs 90 centimes, or about
$1 cents per square foot. The foundations are cast iron, the
floors are of cement and iron, the roof is in iron. The walls
are hollow, built in ordinary brick, the facings and orna-
ments are in earthenware, The space between the two sides
of the wall communicstes with a basement cellar, This ar-
rangement is intended to maintain in the walls & cushion of
air at the mean temperatare of the earth, that is tosay 13"
C. Thus we sbould have the same conditions of temperaturs
as in a cellar; that it is to say, weshould have compamtive
warmth in winter and coolness in summer. This is, accord.
ing to the inventor, a part of the advantages of the method
of construction.

Between this unpretending dwelling and that of M. Grand,
we find the bricks of M. Jandelle (Paris). They are hollow
bricks of various shapes, fitting to one another, and by means
of which floors and vaulting can be constructed. M.Jandelle
exhibits also silicions tubular stones.— Engineering.

— A A —
The Temperature and Physieal Conditions of
Inland Soaws,

In a paper by Dr. Carpenter, on the “ Temperature and
other Pbysical Conditions of Inland Seas, considered in
Raference to Geology,” read at the meeting of the British
Association, he stated that the earlier experiments with
thermometers in ascertainiog the temperature of deep sound-
togs could not be depended upon, on account of the pressure
having Interfered with them. Rocent soundings, recently
taken under the equator with protected thermometors, at two
thousand fathoms gave a temperature of about thirty-two
and n half degrees. He thought that, i they went deep
enough In sounding equatorial seas, they would Invariably
find the temp rature to be glaclal, which must exercise groat
influence in dwarfing anlmal forms, This could not be un-
derstood except by supposing the cold water from the poles
to creep slong the pea bottom, Dr. Carpenter then polnted
out the ridge which aross from the Mediterrancan floor, and
#0 shut It off from the Atlaotle, maklog It an inland wea, In
conpequonce of this, tho cold wator flowing at groat depths
wlong the bottom of the Atlantic could not get into the
Meditermarcan, and soundings at the grestest depths of the
lattor showed s uniform temporature of 54" to 50°, This ex-
coption could only be underatood on the theory of a general
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polar circulation in open seas likke tho Atlantie, The faet
that no elrculation conld take place inthe Mediterrnunenn had
an important bearing on its animal life. They expected,
when sounding, to come on an abundant fauna, instead of
which the dredge brought up nothing but mod. The blus
oolor of the water in the Mediterranean, sand also In the
Lake of Genevn, was due to the minute diffusion of fine
particles of mud, This fine mud had borne on the distriba.
tion of marine life in the former waters, an it chioked them,
#0 to speak, nnd thus prevented their multiplication. The
organic matter at the bottom of this wen used np most
of the oxygen when decomposing.  This organic matter was
poured into the Mediterranean by the rivers, Turnlng
his attention next to the physical conditions of the Red
Hea, Dr. Carpenter showed that its upper waters had a
very high temperature. Even at a great depth there was
a general temperature, even in winter, of over 70°,
There was nv large amount of organic matter poured into it,
and hence he thought that an sbundant faune would be
found along the Red Sea floor, simply because there was no
decomposition of oxygen by organic matter, This was proved
by the abundance of corals in that sen, na these forms can-
not live except in pure water. He thought that the reason
why reef-building corals could not live at a greater depth
than 25 fathows was entirely due to the temperature,
Wherever the colder seas currents kept up o temperature of
lesa than 68°, coral reefs could nast grow, and in fact thess
animals could not live where the temperature wns less than
(8°. Hence the limited vertical distribution of coral reefs,
If this was true, then they ought to find reef building corals
at greater depths in the Red sen, where the deep tempera-
tura was so much higher, and he ventured to prognosticate
that such would be found 1o be the case. Inthe ses, shut out
by islands, etc., the temperature was the same as that of the
neighboring ocean, but it had not a lower temporature than
51°. He thought the fissures In the barrier rock allowed
water of that temperature to flow in. In conclusion, he
showed how different would be the animusls sutombed in the
deposits of theso different seas, and the large bearings the
question had on geological deductions,

Professor Phillips then referred to the movements of the
atmosphere as illustrating the circulation of water in the
ocean. He thought Dr, Carpenter’s theory about the vertical
distribution of mt-unking corals beiog due to temperature
would throw great light on geology, aud enable geologists
better to ascertain the physical conditions of ancient seas,
He thought nothing had been read for many years, before the
section, which would prove so suggestive to geologists.

In reply to Mr. Balls, Dr. Carpenter remarked that all
rivers contained a large amount of organic matter —a sort of
dilute protoplasm. In the Black Sea, the specific gravity va-
ried cccording to what was poured into it by rivers, and the
conditions of life were the reverse of those of the Mediterra-
pnean. The Doctor stated, in conclusion, that he did not him-
self lay any claim to being the author of the theory of gen-

eral oceanic circulation.
— -

A Great War Ship,

The sea-going turret ship Peter the Great was lately
lsunched from the Admiralty Dockyard, St. Petersburgh,
Raussia, in the presence of a great concourse of people. The
wedges were withdrawn simultaneously, and the great ship
glided without check or noise into the Neva. Ina few days
sbe will be lifted into a floating dock, which will be towed,
with its enormous burden, over the shallows to Cronstadt,
where the engines will be fitted, the ship’s sides and turret
sheathed with massive plates, the four great steel cannon
shipped, and in Jess than a year's time Russia will haye at
sea by far the most powerful man of war yet built. The
vessel was designed by Admiral Popoff, an officer of the high-
est distinction. His ehip differs in many respects from the
American and Eoglish turret ships, and the design is said to
have many excellences. She is, in size, hight, form, buoysncy,
stability and engine power, able to make a long voyage of :
seventeen days at a high speed in any condition of weather. il

The Peter the Great is three hundred and twenty-nine feet -,ll
eight inches in length between Her greatest
outside breadth is sixty-three feet. The builders measure.
ment is five thousand three hundred and fifty.two tuns, and
the displacement, with coal, stores, and water in s, will
be nine thousand six bundred and sixty-five tuns, at & mean
draft of twenty-three feet nine inches. The plates on the
ship's sides and on the raised building amidships vary from
twelve to fourteen inches, and the armor plate protects the
ship to a depth of aix feet below the water line. The vessel
no spur, but the upright stem is heavily plated and o
enormous strength. The strong straight stem of the Peter
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thousand effoctive hntm
at fourteen und a balf knots speed
aro worked at the second grade
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thirteen knots per hour,
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roponn Rallronds Comparoed,
Railyoad (aaeete snyn: The frat thing
a o the Buropenn rallronds s the
of the tracks Thin mosslveness 1, perhape,
! Eogland than anywhero else.  Tho bed In
orato plece of worlk, and not merely & temporary em.
nont thrown up. Bridges are very numerons, bocause
y w lovel crossiogs.  Even farm rondsaro car.
-~ rlod or under the track. Those bridges and tuunols, as
we thelr appronches, are of the most substantinl stone or
brick magonry, Thoralls, as o gonsral thing, are hoavier
than with us, The bust Hoes bave n complote system of
drafnuge by means of tles Inid under ground along the bed.
Wherever the cuttings are deop or the fllings high, the
‘whole surface is turfed over or coversd with grass, Tho
grassy slopes add vory much to the comfort of the traveler
by softening the glare, and by diminishing the dust and re.
‘vorberation.

e CANS.

The BEuropenn cars, not even excopting those of Southern
Germany and Switzerland, are lighter than ours,  This may
s bo one of the reasons why broken axles, heated boxes and

- broken rails are almost unknown thers, The passenger
coaches are about 25 feet long, not any wider than ours, and
i much lower, not above seven foet in the centor, There are
o ‘three compartments or gections to each ear. Firat clags in
; the middle, second class at each end, third class generally by
P themselves, In Gormany thero is sometimes a fourth clags,

The Eoglish and Continental second class compurtments are
upholstered with plush (third class with moracco or oileloth)

‘ and carpeted, and the sents, of which there are only six in
e each compartment, placed face to face, have arms dividiog

» them, The Irish second cluss have seats for eight in ench
compartment; and the Continental thied class, for ton, The
class arrangement has its advantages; there is more room
generally ; many a mile I had & whole compartment to my.
welf, and still more frequently divided betweon mysell and
friend. It is pleassot fercompaniesand acquaintunces, But
it is & very expensive arrangement for the railroad compn-
nies. It londs to very long trains and thess bardly half
filled ; so that, though their cars are much lighter than onrs,
v it is doubtful whether they carry any less dead weight than
{ we do. On the Continent the system is run more economical-

ly, because thore the officials see that as many places as pos.
sible are filled, An English “guard” ghares the exclusive.
nees of his conntrymen and respects it; butonthe Continent
gociability is more spoutancous, and travelers are herded
more, The compartment system gives a ¢l ss and confined
air to the car, It laeke room and light. The middle seats
are not comfortuble for seclog or reading; and sitting vis d
“+ pis 18 a5 unplensant under some circumstances as it is plene-
{ ant under others, With us yon can choose your vix d vis
| company; in Eogland, you can't refuse it. It must beapos
] itive diecomfort to wmany passengers that they are compelled
to ride backwards. The smoker is well provided for on all
the roads, and the smoking comoartments are generally well
filled. In the Continental carg, there are ash boxes provided.
Spittoons there are none; chewing is not a repntable or re-
cognized habit, and spitting and putting up one’s feet on the
opposite geat are peculiarly American. There is no water or
water closet on the train, and, of course, thers are no stoves.
Every traveller carries a knee blanket, and, in very cold
weather, & bag of warmed sand is fornished on some of the
: Continental lines, It is a continual wonder to an American

» how the claims of decency, Lealth and comfort should have
been g0 long overlooked.

Except on some of the German and Swiss railroads, there
is no cab for the engineman. He stands in an open box,
with an iron or board partition between him and the smoke-
stack. This barrier has in it two bull's eyes 8 or 10 inches
in dinmeter and glazed. Sometimes this partition ia bent
R back a foot or so at the top, and that is all the protection he
and the stoker (fireman) have.

SIGXALS.

There is & hundredfold less whistling (or, as the Hoening
Post has it, * disbolical screaming”) on thege roads than on
ours, and of course & hundredfold more ear comfort, Start
ing signals in Europe are a bell or a low whistle by the en
i gineer, in answer Lo the boatswain whistle of ‘“the guard,”
i or the word “ right” in England, or fertig (rendy) lo Germany
und SwitZerland, As there are no cows on their tracks, so
there are no cow cutchers on their engioen, and no whistling
g them off. Every level crossing is guarded by a gate and a
L watchman, The telegraph is in constant use on the Conti
i nent for starting aod running trains. Every precaution is
taken for the safety of the train and Its prssengers; but much
less care is had for the comfort of elthor the passengers or
the employees than s taken with us,

A
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There is no bell rope or ather rendily nceessible mennys for
communicating with the engineoer, shovld It be necessary,
After the pasgenger s shut in at the atation and the key
turned on him, e muost generally wall tll tho train stops be-
fore he gees the conductor—excopt on the Prussinn linos,
when seccagionally, while the train iy fn motion, the guurd

creeps along on the outeide and can be communionted with,
On gome of the English roads there fn u cord thnt In In com

munication with the engineer, but the directions for using it
nnd the peonitien for abusing It mnke such n complicatod
notieo that I doubt whether one in fifty of the pnssengors
wonld know Low to proceed I he wished to enll the enginver,
On the Belgium express train from Cologne to Parls, I found
the following srrangement: In oncli compartment there 1s n
o sigonl bell encloged with glasy, which, If oceanlon dennnd (in
1 the words of the notlce to travelors), “ I to be broken with
' the elbow, the string pulled, and the wrinn to be sgltated
b through the right hand window,"

The Range of Sound in Moving Wator.

In the Comptes Rendus, we have an account of some KCous-
tonl experiments, made daring the earlior part of the inyest-
ment of Paris, with a view tothe establishment of n system
of telographio communication between the city and the coun-
try In ronr of the beslegers’ lines, through the medinm of
the wators of the Seine. Certain experiments made by Sturm
and Colladon in the Lake of Genove, 43 years before, ap-
penred to encourage hopes of success in the undertaking,

In the experimonts hero referrod to, which wers carried
out in 1827, o bell, weighing 170 1bs, avoirdupols (65 kilos.),
wis moored to a barge and lowered beneath the surface of
the water, in the neighbarhood of Rolle, The observers,
who were provided with n long metallic ear trumpet, one
orifice of which was covered with soms membranous sub-
stance and submerged in the water, were on board another
burge at nonchor off Thonon, The distance between Rolle
and Thonon is 18,5600 meters, or 314 Eoglish miles, nearly.
I'lo range traversed by the sound was, therefore, very con-
siderable,

The experiments at Parls were made in Noyvember, 1870,
and wore of three kinds:

In the first series, a bell weighing 104 1bs. was furnished,
The bell had an joteroal clapper, to which were attached s
couple of fron wires, by which it could be moved at will,
Thy eye of the bell was made fast to a cable wound upon &
capstan placed in the fore part of alighter. The latter hay-
ing been moored in a suitable position, the bell was lowered
carefully to the bottom of the river and then drawn up &
foot and fixed there, Two men were told off to strike it, with
the nld of wire pulleys, at certain predetermined intervals
indicated by a watch previously regalated by the obsarver,
who wns himself in a boat which was allowed to follow the
courss of the stream, the rudder only being used to keep it
in the current. He was provided with an ear trumpet, simi-
Iar to that employed by Sturm and Colladon, which was at-
tached to the side of the boat, and its submerged mouth,
covered with membrane, kept constantly turned in the direc-
tion of (he bell. The total length of the trompet was 5 feet
nearly (1 m, 50 ¢.). At a few yards distance from the bell,
cach stroke was distinctly audible, producing 2 dall sound
like & blow upon a drum head. As the distance increased
the gound became weaker; and beyond 1,900 yards it was no
longer distipguishable. A like resalt was obtained on every
occasion,

In the second series of experiments, a large bronze bell
weighiog over 8 cwt. was used. It was monnted on a timber
framework in the form of a truncated quadrilateral pyramid,
and was struck by means of a 40 1b, hammer, which was
ulgo attached to the framework and moved by pulleys.

The carringe of this ponderous bell, so that it might be
submerged at will, presented not a few difficulties. It was
found necessary to form a raft of two large lighters lashed
abreast, at a guflicient distance apart to allow of the free
movements of the bell and its frame between them. The
four uppermost avgles of the framework were uttached each
to a separate cable wound upon & capstan on board of the
lighters. It may be observed that, in lowering and heaving
up the bell, it was found necassary to bring it nearly into a
horizontal position, so as to allow of the egress or ingress
of the air within it. Four seamen, one to each capstan,
were told off to manage the bell, and to strike it at pre-ar-
ranged intervals, Some yards distsnt from the bell, a slight
metallic sound could be detected, caused, doubtless, by a vi-
bratory movement communicated to the metal of the ear
trumpet by the membrane. Asthe distance from the bell in.
creased its sound became dull, its intensity diminished rap-
idly, and at 1,500 or 1,600 yards it was almost inaud ble,

Comparing the above results, it would appear that the
great volume of scund emitted by & bell of 8 cwi. had a less
range than the weaker sound produced by a bell of 104 1bs
weight.

In the third series of experiments, a small 43 in. hand ball
was fastened to a vertical wooden rod attached to the side of
one of the lighters, so as to admit of its being raised or
lowered in the water at will. The large bell and the hand
bell were sounded nlternately. The sound from the former,
as in the second series of experiments, was not distinguisha.
ble at a distance of more than 1,600 yards, while that of the
latter was audible at more than 1,000 yards distance.

The conclusions drawn from these experiments were:

1. That the range of sound in running waler, even in the
direction of the stream, i3 much less than in still water, ns
in alake,

2, That when the volume and depth of sound are greatly
sugmented, s very small increase and in some cases even a
decrease of the distance nt which the sound is audible are
the results.

8. Thut it is probable that, with equal volumes of sound in
moving water, the asuditory distance will increase with the
sharpness of the sound, It is suggested that powerful steam
whistles might be used with great offect; but we do not learn
thut any attempts were made to put this suggestion in prac-
“l:u,

- —

HOW COMPLIOATED rosver the motions of anlmals way be,
whatever may be the changes which the molecules of our
fool undergo within our bodies, the whole energy of animal

1o counlsts In the falling of the stoms of carbea and hydro.
gon and nitrogen from the high level which they occupy in
the food to the low level which they ocoupy when they quit

the body, But what has ensbled the earbon and the hydro.
gon to fall?  What firat raised them to the level which ren.
dered the fall popsible?  We have already learned that fv is
tho sun, Tt is at his cost that animal heat ls produced and

wnlwanl motlon accomplished . —Zyndall.

— ———
The Petrolenm Trade at Berlin.

The annual report of the Chamber of Commerce at Berlin
for Inst year gives an instructive insight into the petrolenm
trado of that city, and ghows the rapidity with which it has
now bacome an indispensable article of general and extensive
consumption; 80 much #o, indeed, that it has been desmed
nbaolutely necessary to ercot bulldings at & sultabls spot for
the exclusive storage of this ofl, Says the London Grocer :
This ought to have been the business of the Government, or
at least of the municipal corporation; but they have both
been relieved of this expense by the combined efforts of pri-
vate industry. Two years ago & joint stock company wns
formed, with the consent and approval of the suthorities, for
the purpose of building petrolenm warehionses, which,
though erected on & very liberal peale of dimensions and
gurrounded by a high wall, were soon found to ba go lnade.
quate to the demands of the trade for warshousas room that
the company have already doubled their capital by s fresh
isaue of shares—of which the original shareholders were
offered the refusal at par, snd they were all taken up by
them with alacrity, and now bear a premium of 20 per cent—
and extended the store to twice the original size, Berlin con-
sumed anlone last yedr 116,970 barrels of refined petroleum,
against 04,947 barrels in 1870, and only 73,000 ditto in 1800.
The dealers are also beginning to emancipate themselves
from being dependent on the outporta for their supplies; and
already several large contracts have been made by them with
American export houses direct for aatumn delivery, the
goods to be shipped to Hamburg, and forwarded thence in
transit by railway to Berlin. Thus the indirect trade has
fallen off very considerably: in 1870, the quantity received
from Bremen was 28,170 barrels, while last year it was only
2,383 barrels, and the supplies furnished by Stettin fell from
more than 5,200 barrels in 1870, down to 2,505 barrels in 1871.
The only exception to this decline was the trade with Ham-
burg, which emporium, being better situsted and closer to
the German metropolis, was enabled to beat all the other
competing markets. Thus the Berlin and Hamburg Railway
conveyed to Berlin alone 97,055 barrels, against only 64,937
ditto in 1870, while the remainder was sent by river convey-
ance as slightly cheaper, though requiring a2 much longer
time on account of the uncertain quantity of water in the
Elbe at all seasons—sometimes there not being enough to
flont the barges, which are then detsined for whole weeks
and even months together, and at other times overflowing
the banks and rushing down with the fores of 2 torrent that
nothing can resist, and thus preventing the upward progress
of the flat boats.

—
Filtration of Water.

Artificial filters may be made by having basins of mason-
ry, ou the bottom of which large stones, then smaller, then
gravel, and finally fine sand is laid, and allowing the water
to percolate this layer; about an inch of the upper layer of
sand will hold the most of the filtered impurities, and when
this is removed and replaced by a fresh amount of sand, the
filter may be considered as cleansed. Filtering by causing
the water to pass up from below through such a laysr has
been found to be insufficient. The filter, as first described,
may last for some months before requiring to be cleansed,
or, in some cases of heavy rainfalls, only some days. A
clear water basin is necessary for the reception and distri-
bution of the water after filtering, and should be covered
over and at least large enough to hold one day’s supply.
The filtering bed of the Chelsea waterworks is given as fol-
lows:

Fine sand, |}
Coazse * ‘- 4 feot.
Pieces of slate 6 in.

Fine gravel,
ot = o Al Gt
-

A SOLVENT FOR SHELLAC—Dr. I. Wals describes the fol.
lowing procesa for obtalning a neatral solution of shellac in
water, The shelluc is broken up and covered witha con-
centrated solution of carbonate of ammonia, and bolled
upon the water bath until the smmoniacal smell has disap-
peared. More of the solution is added, and the bolliog is
continued until the shellac forms a coherent, sponge like
mass. The carbonate of ammonia is then expelled by
further boiling, and the mass will readily dissolve by pour
ing boiling water uponit., A kind of soap will be found
floating on the sarface, which may readily be rimoved by
straining. The solution, brought on paper, cloth, ete,, dries
rapidly, and leaves a thin, lustrous and adherent flm of
shellac behind,

S —— e

SoLuTION 0F CARBONATE OF LIMe BY CARBONIC ACID.—
T. Schlesing states that:—When carbonate of lime, in ex.
cegs, is placed in an atmosphere containing a constant pro-
portion of carbonic acid, water simultaneously dissolves freo
carbonic scld, neutral carbonate, and bicarbonate of lime.
The carbonic acid is dissolved according to the well known
proportions, and as if the water contained no carbonate of
lime; the solution of nentral carbonate takes pluce as if in
pure water froe from carbonic seld; as regands the solution
of bicarbonate of lime, its proportion depends, for a given
temperature, on the teasion of the carbonle acld gas con:
talned in the gaseous mixture experimented with,

—_————————

A UEMENT to stop oracks in glass vessels to realst molature
and heat. Dissolve caseine incold saturated solution of bormx
and with this solution paste strips of hog's or bullock's blad.
der (softened fu water) on the cracks of glass, sud dry ay a
gentle hoat; If tho vessol s 1o bo heated, coat the bladder
on the outside bofore it has become quite dry, with & paste
of a rathier concontrated solution of silicate of soda and quiek

lime or plaster of Parly,
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FLOATING DREAKWATER, I8 to anchor the boat in or about the edge of a good current, | pected, for it is an easy matter to proserve the blocks from

S ——— twonty five or thirty yards above deop water, lotting the decay.

The annexed Hlusteation reprosents o form of conutrne. | curront oarry the fly ont to within two or three yardsof deop | The lignoamineral pavement is an examplo of this kind,
tion for ocoun shields, breakwaters, plers, harbors, gun banks, | Water, It does noc matter whether the fly is on the surface | the introduction of which has been commenced in Paris and
Hghthouses, and other marine objoots. The agitation of the | or one or two Inchies under, as they take freely eithor way. |in London with success, Wo find an illustration of it in the

son In British reglons Is supposed to be lmited to depth of
about 15 feet, therefore a platform at that distance below
the surface would be undisturbed by wave commotion. Sush
a platform Is presentod by the tops of u serion of vertioal oyl
inders of groat buoyancy, keptin thelr position by stentsand
braces, and hold down o the proper level by walghts or an-

In canting your fly as in the ordinary way of trout fishing,
you are annoyed with small fish of one and two years old,
for as soon as the fly breaks water, overy hook ia fall of the
small fry, In the trailing process, you are not troubled
enough to spoil the sport,

You want a rod with good spring to recover, and keep taut

chors.  The immobility of the framework munt depend on
the smallness of ita solids relatively to the
supporting base, and would, perhaps, be
promoted by the employment of iron in
stend of timber, as here suggrensted,

A A are air-tight cylinders, B B the strut
ting, C C the cables, and D D the weights at
the sea bed. From the motionloss founda
tion thus formed, the framing rises throngh
the section of tidal and superficial action,
The sloping screen formed by the timbers,
K E and F F, presents meshes to the waves,
by which their force is arrested and their
effect destroyed.

The invention is by Mr. Thomas Morris,
architect, of London.—Building News.

WAVE CRESY

HIGH WATER

OPEN

LOW Watin

no——— e

The Vienna Exhibition,
The works of the Intarnational Exhibi-
tion of 1873 are now sufliciently advanced

SEA

line when they jump, for a good lively shad, when hooked,

Meohanices' Magazine, which we here prosent.

The foundation of the roadway is propared in the ususl
way with concrete, and thereon the prepared blocks are set,
with interatitinl joints solidly filled in with grout, penetra-
ting to the greoves on either side of the blocks, and binding
the whole togother compnctly, The blocks are bevelled or
mitered at the onds to an angle of 60°, the inclined joints be-
ing st In opposite directions in adjacent rows,
#o a8 offectunlly to break joint throughout.
The minernlization is effected by a novel appli-
ance of mineral oils, of which the hydroear.
burets render the wood impervious to damp and
proof against effects of variations of tempera-
tare, The wood is hard and uofriable, creates
little or no dust or mud, and wears slowly, at
the pame time being nolseless, affording firm
and ensy foothold for horses' hoofs, and con.
siderably diminishing the wear and tear of
horses and vehicles,

This systom has been tested and tried In Par
in with excellont results, leading to its increas-
ing adoption in lieu of asphalt, granite, and

PROTECTED
SCA

for a visitor to be able to form an idea of
their extent. The compartments within
the area of the Exhibition are advancing so
rapidly tbat sll the works will have been
practically finished at the time specified.
The construction of the rotunda and cu.-

pola offers the most interesting feature of
all, in an engineering point of view. The
ring, which is to form the base of the cu-
pola, has a diameter of 350 feet, and, ac-
cording to Mr. Scott Russell’s plan, is to be
gradually screwed up from the ground to a
hight of 80 feet, where it is permanently
fixed upon thirty-two iron pillars or stand-
ards, which will bear the arched roof, open
in the center and surmounted by two turret-shaped lanterns.

Each of the thirty two columus will rest upon a large bed
of concrete, over a foundation of piles which are driven in
the ground, and the ring has been riveted together while
resting upon this foundation, from which it is to be lifted up
to its proper place, though it alone weighs about (50 tuns.
Upon each of the thirty.two foundsations is a strong timber
structure, 20 feet high, which bears two capstans, from which
are suspended two enormous screws ftting in the projecting
ends of the central ribs over each pillar, By turning these
64 serews or spindles simultaneously, with only two men at
each capstan, the whole ring is lifted up ; and when raised to
gome extent, it is propped up by a structure of heavy timber
struts between every two pillars. This operation began on
July the 8th, and within three days the ring was raised 5 feet
from the ground.

The pillars each consist of four lengths of 20 feet each,
and when the ring is 20 feet from the ground, the set of thir-
ty-two upper lengtha will be fixed to it. Meanwhile the scaf-
folding and the lifting screws will be raised another 20 feet,
and the operation continued; the second and third set from
top will subsequently be placed, and at last the lower tier
of the pillars will be fixed, when the ring will have exactly

reached its intended position. These pillars or supports are
constructed hollow, of plates and angle irons, and are
10 feet by 4 feet wide.

According to recent advices from Vienna, the whole
lifting operation continues to be successfully per-
formed under the superintendence of M, Sleiger, the
engineer to J. C. Harkort, of Duisburg, in Prussis, who
has undertaken to construct the rotunda and prineipal
gallery. Within this rotunds, the central scaflolding is
to be made 160 feet high, where the inner ring of the
cupols is to be fitted and connected with the large out-
er ring by thirty-two central, or rather radial, ribs,
Overthe central opening, the two turrets or lanterns
are to be constructed, one above the other, so that the
total hight of the rotunda wiil be 250 feet from the
floor to the top of the upper turret.

No exhibition has yet taken place in any country
whoze population have come forward as exhibitors in
greater numbers than have the Austrians at the pres-
ent time, More than 15,000 Austrian exhibitors have
applied for space, and 3,000 Hungarian.

The demand for room, algo, which has been made by
foerign exhibitors is very great.— FEngineering.

-
Oatehing Shad with Hook and Line,

We recently published an account of the wuccess of Mr,
Thomas Chalmers, of Holyoke, Mass., in preparivg bait and
catching shad with hook snd line, In a recent lottor to the
Turf, Field, and Karm, he gives the following additional
particulsrs, which will be of interest to those of our corres.
pondents who have written to us on the subject :

“1 send you three flies used for shad (I used three on my
cast), Two of them are dregsed with hackle, ono without,
They take the hackle more freely. The most deadly fly I
have used has & little Ughter colored wing, with black spot
through and green body—bright green from peacock tail,
brown hackle. The best way of using that I have tried yot

will jump from two to four feet out of water, then make a
break of ten or twelve yards before you can check him, If
he cannot go freely, things have got to break. They are
game, and fight harder and much longer than either striped
or black bass, At the commencement of the sezason I dress
No. 7 hook; as the season advances I come down to No. 4
I find old style Limerick hook best, Last year I used the
Kirby and others, and lost & great many fish with hooks
breaking off at barb.

Last year [ used old Limerick, and at close of season I find
four broken hooks."”

-
STREET PAVEMENTS.

Wherewithal shall we pave our streets is still an import-
ant question. In the city of New York, the use of wooden
psvements has latterly been tried, with great satisfaction,
80 far ag comfort for man and beast is concerned. Wood con-
stitutes, while it lasts, an even, slightly elastic, and excellent
rondway, Could it be made to endure, nothing more would
be desired. Bt the methods of laying down wooden pave-
ments heretofore used in this city are; it must be confessed,
lamentable failures, The mils stretch of wooden Nicholaon
pavement laid on Sixth avenus, some four years ago, is now

- -

THE LIGNOMINERAL PAVEMENT,

full of holes, and padly needs repair. The same may be
paid of many side streets covered with the article, This
pavement connists of blocks which rest on a substratum of
flat boards, When the boards decay, which they do very
rapidly, down go tho blooks, nnd the pavement is destroyed,
The two mile streteh of wooden Stowe pavement on Seventh
avenus, Inld three years ago, isalso giving sad evidences of
decay, In this puvement, the wooden blocks are fastened to.
gother laterally into squares of about three fest measure, and
thoss nre lald upon the ground, without boards or other un.
dor stratum, The blocks soon give way, holes are formed,
nnd the pavement rapidly becomes worthless,

The mont recent and bost improvements in wood pave-
ments aro those which relate to the preparation of an endar-
Ing substratum, on which to lay the blocks. This once no-

other pnvements, [ts qualitien are satisfactor.
ly vouched for by the officlal reports of the
French Government englneer Alphand, Inspec-
tor Genernl of Bridges and Highways, and Di.
rector of Public Ronds and Promenades of Parls,

The City Comminsioners of Sewers of London
have allowed the patentees to put down a plece
of apecimen paving in Gracechurch street, im.
mediately adjoining the asphalt previously lald
down; and they have accordingly laid one half
the street therewith, and propose shortly to
complete the same ns soon as similar operations
on behalf of the American patent (since com-
menced, and now beiog finished nearer to
London Bridge,) have been executed. [This
Inst is & sample of our Nicholson pavement,
and if itendures no better than it has in New
York the London authorities will be soon dis-
gusted with it.—Eps ]

Thess two systemsare entirely different, and should not
be confounded ; in the latter, rectangular unprepared blocka
of wood are laid down on a substratum of planking, & sys-
tem primd facie manifestly inferior to the beveled mineral-
ized blocks of the patent which is the subject of the present
notice. Of the other it is enough to ray, remarks the Me.
chanics'’ Magazine, that it is an undistinguishable variety of
ordinary wood pavement which per s¢ has been found to fail ;
whereas, the homogeneous and thoroughly bonded system of
Trenaunay obviously has qualities which recommend it to
the most superficial observer; and we shall be greatly sur-
prised if the balance of advantage in point of wear, under
practical test, does not strongly incline to the new pavement.

This pavement, it will be observed, ressmbles the Flana-
gan pavement illustrated in the last volume of the SCIENTI-
FIC AMERICAN; but the latter has the advantage of greater
simplicity.

e~ —
Cleaninz Wool,

A valuable recipe for the cleansing of wool has, sccording
to the Journal of the Society of Arts, been invented and in-
troduced by MM. Baerle & Co.. of Worms. It is the employ-
ment of soluble glass in washing, which we are told is so
simple and economic an application that it only requires to be

complished, good und lusting wood pavements may be ex-

once experimented with to have its advantages thor-
_oughly recognized. Here is the method of its use and
its effects:
Take 40 parts of waterat the temperature of 50° to
57° Centigrade, and ona part of soluble glass; plunge
the wool into the mixture, stirring it about for & few
minutes by hand, then rinse it in cold or tepid water,
and it will be found completely white and void of
smell., The wool, after this operation, remains perfect.
1y soft, and losea none of its qualities, even when left
for several days in the solution of the silicate, and be-
ing washed in hot water. Sheep may also be washed
with the same preparation, care being taken to cover
the eyes of the animals with a bandage, to perform
the washing with the solution instantaneously, and to
remove the surplus with tepid water. In the case of
combed wool, the wool should first be steeped in the
solution above given, and afterwards in another bath,
composed of 80 parts of water, at 37" Centigrade, and
one part of soluble glass,
— D+~ —

IMPROVEMENT ON THE PROCESS ¥or ExrtRACTING BERT
SuoAR.—This consists in a proposal to add lime to the
liquors, and then preclpitate this out by a current of carbonie
ncid, thus purifying the liquors more rapidly, sud thus allow-

ing less to be lost by fermentation, at the sams ﬂmdrlvln‘
out by means of the carbonic aeid the air 'uﬂlm'ﬂ%:'

wise remain in the liquors and assist )
same treatment Is to be applied to the raw sugur soluf

to the “sweet liquor.”
| — -+ —

PURTFIOATION 0 PETROLEUM.—It s clalmod by
the inventor, ‘:“ by ‘dtdllltx d:;lglh:ﬂem«(ma:h | per
cont), and 4 to 6 per cent o o, agltating tho ofl with
duced. £-1
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[From Journal of the IFranklin Institute. )
TRANSMISSION OF MOTION.

—
A Lecture delivered by Coleman Sellors, at the Stovens [natitute' of Tech-
' nology, Hoboken, N. J., February 19th, 1572.)

The particular branch of the subject of the transmission of
motion to which T call your attention this evening is what is
tochnically called shafting and mill gearing, and relates to
the transmission of motion from the motor to the machine,
The motor, or source of motion, whether it be a windmill, a
water wheel, a steam engine, or a lady’s foot upon the treadle
of a sewing machine, must be connected with the machine
that does the work. This connection may be of the simplest
and most direct kind imaginable, or it may be very complex,
It often involves the use of long lines of shafting, may be
much gearing, and various ingenious arrangements of bolts
and pulleys. In any large factory the shafting, with its
couplings, pulleys and other adjuncts, considered as a ma-
chine to transmit motion, is most frequently the largest in
the establishment ; hence every consideration of economy re-
quires that it should do its allotted work with the least pos-
sible loss of power in the transmission. It calls for economy
in first cost, and economy in use.

The generation of power to be expended in operating ma-
chines to do work costs something; it may cost much money
in fuel consumed, or it may cost something in energy expend
ed. In any case, the more perfectly the whole power is trans-
mitted to the work, the more profitable will be its use.

It is & noteworthy historleal fact that economy in the gen-
eration of power in the motor, and economy in the utilization
of the power in the machine, have been in most countries far
in advance of the economical transmission of power from one
to the other. Years ago there were excellent models of water
wheels, and by them were driven machines of surprising in-
genuity, but the power was conveyed by means of cumber-
some wooden shafts upon which were wooden drums for the
driving belts; gearing too, made of wood, slow moving, awk-
ward contrivances for the purpose, and very wasteful of
power.

One does not need to be a very old man to recollect the in-
troduction of machinery for making clothing for cards, for
forming and sticking into sheets of leather the delicate wire
teeth used in carding cotton and wool. The card-making ma-
chines perforated the leather, bent the delicate wires into
proper shape, inserted them into the perforations, then ad-
justed the final shape and left them of sufficiently uniform
length. These were, and are now, machines of wonderful in-
genuity; yet these machines were driven from wooden drums,
on wooden shafts, held up in wooden bearings. These very
same machines, used more than forty years ago, and so driv-
en, are many of them running to day, answering all the re-
quirements for which they were made; but they are now
driven from metal shafts, running in metal hangers, coupled
in an ingenious manner, and driven from iron pulleys, smooth
turned on their faces and carefully balanced.

The high pressure engine of Oliver Evans was not a great
deal behind the stenm engines of the present day, and he, as
a leading millwright, wrote a book on this very subject of
transmission of power. He called it his “Millwrights' Guide,”
and, in describing the practice that obtained in his day, he
tells of wooden shafts, wooden drums and wooden gearing
only.

In the progress of the art, it is quite evident that early en.
gineers in iron took their ideas from what had been done in
wood. They copied in iron what had been the practice in
wood. Cumbersome, slow moving iron shafts took the place
of slow moving wooden shafts. Gear wheels were used tn
transmit the power from the motor to the shafts, and from
shaft to shaft in the various rooms and situations requiring
power; while belts or bands from pulleys were only used to
transmit the power from the shafts to the individual machines.
The practice of high-speeded shafts, and the entire substitu-
tion of belting for gear wheels, that I shall describe to you
this evening, belongs essentially to this country. The value
of high speed in belts has been long known in England and
in some parts of Earope, and many wonderful examples there
exist of ity application, These examples are, however, ex-
ceptionn], and have not come to be general mill practice.

‘When I explain to you the method of transmission in com-
mon use in this country,'you will see that it bears the stamp
of originality, and differs essentially from the more costly and
cumbersome practice of the mother country.

It glves me pleasure to note this esgentinl difference, for
the firat time In public, in the Stevens Institute of Technology,
an institution founded by an enthusinstic engineer, and de-
voted to the teaching of what is the most useful to the prac-
tical ongineer of this day,

It may be well to note that in & book published in London,
in 1841 (“ Prinelples of Mechanism,” by Robert Willis, M.A,,
F.R.8.), mention ig made of the use of belts, and what way
the practice in America at that time, in these words:

“ Bolts, on nccount of their sllent and quiet action, nre very
muoh employed for machinery in London, to avoid nulsance
to neighbors, It appears, also, from a recent worlk, that the
use of belts in greatly extended in American factorles. In
Gireat Britaln the motion is conveyed from the first moving
power to the different buildings and apartments of a factory
by menns of long shafts and toothed wheels, but in Amer-
ica by large belts, moving rapidly, of the breadih of 12 or
15 inchos, according to the force they have to exert,”

What Professor Willls says in regard to American prac
tice hos continued to be the practice gince this was written,
but hus been vastly extended ; wider belts and faster running
phafts have come into general uge, while this extensive use of

belting Ling been used in very few cuses abroad, even up to
tho present thne,

I have slroady mentioned line shafting as n machine for

transmitting motion. 1 wish you to keep it in mind s & ma
chine, as perfect & maching in ite way ns s o steam englne
that drives the shafting, or ns n loom driven by it. It is o
muchine of many parts and varlous functions, Its purpose
18 to convey the power entrusted to It with as little loss by
the way s 1s possible. This machine, in one of ity simplest
forms, is shown in a single shaft revolving in bearings, such
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ag I here show you; or & number of such shafts, coupled to
form a longer line; that is, &« number of round bars of iron,
united by couplings so as to form & eontinuous cylinder of
the required lengoh,

It must be supported in bearings at intervals, so arranged
nd to allow the cylinder to rotate freely about its longitudinal
axis, while they sustain that axis in a right line,

In the firat place, the independent barg forming the line
must be made truly eylindrical, and then be securely united
one to the other. The uniting device is called the coupling.
Since the introduction of turned iron shafts, a great many
contrivances have been used to unite shafts,

It must be borne in mind that the coupling should be of
sucha nature thatthe strength and rigidity at the joint shall
be as great, if not greater, than in any part of the line, so
that if the line be subjected to flexure, it will bend anywhere
else than in the coupling. In England, up to the present
time, it is considered good practice to make the ends of all
shafts larger than the body of the shaft by forging, and then
to these enlarged parts secure the couplings by varioua and
sometimes expensive means. Shafts so enlarged at the ends
cannot be made to receive carefully bored pulleys unless the
pulleys be made in halves, bolted together upon the shaft.
Shafts come from the rolling mill, of certein merchantable
sizes, as round iron. Thege round bara, when turned go as to
be of uniform diameter, should be united without the extra
cost of enlarging the ends. The first really good coupling
used for this purpose was what is known as thie plate coup-
ling.

This coupling, Fig. 2, consists of two plates with stout
hubs, fitted with great care Fie. 2.

to the ends of the shafts to ] .
be coupled, and the plates - A S
then held together by very {f_/—/:-z‘}\\i\;\.\\—\

carefully fitted bolts, a a,
which are turned and fitted
into reamed holes. Theie
are also keys, b, provided
to prevent the couplings turning on the shafts. This, when
well mede, is an excellent form of coupling, but it has man-
ifest disadvantages; its first cost need not be very great, but
it requires too much care in fitting, The method employed
to insure its fit may be noticed as a very useful lesson in
mechanics. I mentioned that keys are used to pravent its
turning. They must be put in as a precaution, not as an ac-
tual neceesity, and must be made to fit on their sides, not on
their top or bottom. See Fig. 8. One section of shafting,

with & half coupling on each end, would look a good deal

like a car axle with a car whegl on each
end; and the same rule that applies to
putting car wheels upon their axles holds
good for the placing of plate couplings.
Car wheels are bored to some standard
size, truly cylindrical in their eye. The
axles are then turned to & size somewhat
larger than the hole in the wheel; say,
for instance, a four inch axle is made-015 of an inch larger
than the hole into which it is to be fitted. Then the wheel
is forced on to the axle by means of a powerful gcrew or hy-
draulic press. The force required is about thirty or thirty-
five tuns, Wheels so put on have no key to keep them from
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turning, and do nol work loose. Plate couplings must be
fitted in precisely the same manner, If s plate coupling be
o fitted ay to slide on and off easily, and an attempt be made
to hold it in place by a taper key, fitting top and bottom, the
pressure on tho shaft will be on two opposite lines only, snd
gooner or later such coupling will work loose, To drive ina

taper key is the very surest way to Lreuk or burst the sur

rounding metal, or at least muke it run ont of true. I cannot
t0o strongly condemn the use of taper keys in all similar
casen. A plate conpling, when properly fitted, requires great
fores to remove It, when ite removal is needed for the place-
ment of pulleys on the line, and frequent removal iojures its
fit. Itnlso necessitaten thie uge of open sided or hook hang-
ors, a8 the coupling cannot be put on after the shaftis in
place, These hangers, for equal strength, require double the
motal usged in & hanger with metal on both sides of the box.
See Fig. 4. The greatest objection, however, to the use of
this and similar kinds of coupling, i3 in the fact that skilled
labor is required to insure accurate fits, and that no practics-
ble system of inspection will ensble’the mill owner to know
that the fits are good ones. The working out of any shaft
from its coupling may result in the fall of the section of
shaft, the breaking of valusble machinery, or, too often, the
loss of life, Ihave the pleasure of presenting to your no.
tice, this evening, & coupling which, while it fills all the re.
quirements of absolute security, can be cheaply made, and
admits of ready removal and ready adjustment when pul-
leys, ete., are to be added or changed. This coupling, Fig. 5,
called by it manufacturers the double cone vice coupling, you
will observe, congists of three principel parte—sn outer
sleeve, a, and two inner sleeves, b b, The outer sleeve has its
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interior surface made like two frustums of cones, with the
apex of each meeting in the center of the sleeve. 55 are
conical sleeves, bored to fit on the shafts intended to be
coupled, and having their outer surfaces so turned as to fit
into the conical holes of the ontersleeve, a. Tha cones,? 3,
you will observe, have three equidistant square slots cut in
them, and there are corresponding slots on the inside of the
outer sleeve. These slots are to receive square bolis,zc e
The sleeves, b b, when put into piace in the outer sleeve, will
not quite meet, that is, they are too large to go in all the way.
They sre, however, split, esch one in one of the square slots
at d. This split makes them elastic, and if they be forced
into the conical holes they will contract, and thus diminish
the size of the center holea. The square bolts, ¢ ¢ ¢, whils
they serve as keys to prevent the inner sleeves from tura.
ing, also serve as a means of drawing the conical sleeves
toward one another; so that if the ends of shafts be in
these sleeves, such ends will be pinched or held fast by
the pressure, and this in proportion to the force used in
screwing up the bolts. Now 1 wish you to notice particu-
larly this important feature. Ope cannot bs drawn in with
any more force than the other one; the resistance is the
pressure on the shaft ends. The pressure on both ends of
shafts in such a coupling must be equal, and is under the
control of the person using and applying the coupling. The
shafts need not be of exactly the sams size; shafts of an
appreciable difference in size may be as firmly hold as if
they were of the same diameter, Koy slots are provided
as a precautionary matter, as shown at ¢ ¢; but the keys
must, as [ have before stated, fit sideways, and pot touch
top or bottom, That the shafts united by this coupling
need not be of the samo diameter is a very important con-
sideration, and leads us to dwell for & moment on an im.
portant feature of shafting, namely, its cost.

Machines can readily be constructed to turn bars of round
iron in the condition they come from the rolling mill to s
nearly uniform size, with great rapidity and at a very small
cost. The expression, “ nearly uniform,” I use advisedly. I
mean that shafts can be turned so that & standard hardened
gage can slide over them and svemingly they will be of uni-
form diameter, but a careful measurement will show them to
be only approximately alike in size. They are what msy be
called commercially accurate. This commercial accuracy re-
presents a certain cost of production. Absolute accuracy,
were such a thing possible, would represent a cost many times
greater. Commercial accuracy is attainable by machines and
by unskilled labor; absolute accuracy would invelve more
costly processes and the utmosat skill of the most experienced
workmen. When the plate coupling was in common use, the
bodies of the shafts were made of one slze, and the coupling
ends reduced by skilled workmen to a smaller slze aad care.
fully fitted to the couplivg, It waa this fittlng that was
costly, With the cone coupling this fitting s dispensed with,
and the shafts are sold as thay come from the turnlng wa:
chines, An adjustable coupling, to be good for anything,
must clamp each end uniformly. To impross this more fore.
ibly on your minds, I will give you some nogutive informa
tlon,

Thero are, and have been for years, many forms of adjust-
ablo couplings in uso which do not fill this requirement, Let
us take ns an example ons shown in Fig, 6, n whioh one long
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vonieal aloevo, a, fitain a
conienl holo in the outer
slooye, b, and the shafts
10 be coupled meot in the
conter,nt 0. The cone, a,
bolng aplit as are the
oones in the coupling be-
fore described, the conical sleeve, when forced in, will be
compressod upon the two ends of the shafts, provided theso
onds are of oxactly the same diameter; but if one is ever go
littlo Iarger than the other end it will be held, and the small-
er end will be loose, nnd, what is more, no amount of pross.
ure exerted by the bolts will make such a coupling hold the
gmaller one as firmly ag the larger end.

So, again, & coupling made as shown in Fig. 7 (which rep-
resents a plain cylindrieal sleeve, split through at ¢ and part-
ly through at b, so k6
a8 to render it ¢las-
tic) which is com.
prossed by bolts o
—such a coupling
will hold shafts of
oxactly the samo sizo, but will produce an unequal pressure
on shafts of slightly different diameters, 1In practice, this
Istter coupling is made to hold by means of a peculiar key,
which extends over the two ends of the shafts to be united,
and is provided with pins at its end, fitted into holes drilled
in each shaft. While on the subject of adjustable conplings,
it may be well to remark that, in putting them on the shafts,
they should be put on with a view to removal. All parts
should be well and carefully oiled, so as to avoid all chances
of their rusting fast. And in event of required removal it
is best to slack up tha bolts, and if not then loose, a few
blows upon the outer shell with a billet of wood may start
it loose. In case of the double cone coupling, a wedge, say a
cold chisgel, driven into the gplit in inner cone always loosens
the cones and frees the coupling.

When the double cone coupling was first made, it was sub-
jected to severe trials to test its utility. The experiment
was made by coupling two shafts, which were placed on
three bearings 10 feet apart, the coupling being near to the
middle one. The hangers were so placed as to bend the
ghaft 14 inches out of line. These shafts so coupled were
then made to revolve 250 ravolutions per minute for many
weeks during working hours, and yet the coupling did not
loosen under this severe strain. Sincs that time they have
been made by thousands, and are in use in all parts of our
country.

Correspondence.

The Edltors are not responasidie for the opinions expressed dy their Corre-
spondents,

Ellis’ Vapor Engine.
To the Editor of the Scientific American :

In your article on binary vapor engines in the SCIENTIFIC
AMERICAN of Szptember 28th, youn speak of Du Trembley’s
engine as being essentially like the Eilis engine; there isa
very marked difference between them, that you, in common
with many others, seem to have overlooked. Allow me to
briefly point it out. Duao Trembley exhausted the steam
from his cylinder into a surface condenser in which he
maintained a vacuum by the evaporation of the volatile
liquid contained in the pipes of the condenser. To do this
effectuslly, he was obliged to keep the temperature of his
vapor boiler or condenser down to 120° or below; a good
vacuum would not allow a temperature above 100°. To
make use of heat at this low temperature, and produce with
it & vapor at any considerable pressure, he was compelled to
usge a liquid that boiled at less than 80°, Bisulphide of
carbon would not do, as this temperature would not raise it
to the boiling point, and he used an ether, made from wood
#pirit, that eost at that time five dollars per pound and boiled
at 70° or legs, This enabled him to get a pressure of nearly
20 pounds to the inch in his vapor boiler and, to use this
vapor to advantage at this pressure, it was necessary to main-
fain a vacaum for the vapor cylinder. Todo this, an immense
quantity of water was required for the vapor condenser, as
the temperature in it could not be permitted to go above 60°
or (55°: and in the Gulf stream the temperature of the water
was o great that he could not condense, If the pressure in
the vapor boiler from any cause was permitted to go aboye a
certain point, gay 20 pounds to the inch, the vacuum on the
gteam cylinder wag lost and a back pressure produced on the
gteam piston, nearly or quite equal to the pressure in the
stenm boller, and so the engine stopped. The air pump for
the vapor condenser must have caused a constant logs of the
other used inhis vapor boiler; and these difficulties were
sufficient to bave condemned the whole process,in the mind of
any practicsl engineer, and to account for its failure.

In the Ellis process, all these difficultios are avoided by
one gimple but important change, The steam is exhausted
through the tubes of the vapor boiler into the atmosphere
instead of a vacaum, and the temperature of the exhaust, in
this case, iz 212° fostead of 112 or thereabouts, ns in the
former case, & difference of 100°, This permits the use of
bisulphide of carbon (which costs only ten cents a pound) in
the vapor boiler instead of ether at five dollars a pound, as
in Du Trembley’s case, and gives a pressars in the vapor
botler of 65 pounds to the inch instend of 20 pounds, It
also permits an engine with o moderate #ized cylinder to bo
worked with the vapor to advantage as a high premsnre

englne, thus dolng away with all the difficulty of loss through
the air pump and sllowing the temperature of the water in
the vapor eondenscr to be raiged to 1007, which is as high as
any steam condenser will permit where a vacuum is obteined
40 that no excess of water is required to condense the vapor
gnd thers is no difficalty in condensing with the water in
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the Gulf stream or in the tropics. Mr. Ellis has also con-
gtructed an atmospheric condenser thay condenges for the
vapor engine perfectly, with less water than ig saved by
condenging the exhaust steam in its prssage through the
tubes of the vapor bLoiler. This enables him to use his
engine in loealities where water is scarcs, as he can run one
of his engines with this condenser with legs water than is
required to produce the same power with any steam engine
in uge.  And the difficulty ariging from back pressure in the
steam oylinder is entirely avoided, as the exhaust stenm that
18 not condensed in passing through the tubes of the vapor
boller has o freo escape into the atmosphere. Another diffi-
culty that troubled Du Trembley has been very easily over.
come, namely, the lenkage through the stufling boxes. This
ig prevented by using a very simple double stufling box
which catches the leakage through the first packing and
conveys it, by means of a pipe, into the exhaust pipe. This
does its work so efficiently that the loss of liquid from the
boiler i1 next to nothing, not amounting to twenty-five cents
per week for a fifteen horse engine,

Huaving overcome the difficulty which canged Du Trembley's
failures, let us see what has beon accomplished, by the Ellig’
vapor engine in the way of saving fuel. Repeated indiea-
tions, made by experienced engineers, of two engines, one
run by stenm and the other by the vapor made with the ex
haust from it, show that where the steam engine indicates
ten horss power, the vapor engine indicates fifteen horse
power, the two preducing twenty-five horae power with the
same fuel previously required for the ten horse steam engine ;
and the same proportionate gain is made where both
engines are of the same quality, whether it be good or bad;
for thera is the same advantage in working vapor expansive
ly in a first class engine that there is with steam, and the ex-
haust from an engine that expands the steam down to the
atmosphere is equally as good to heat a vapor boiler as that
from an engine that takes steam the full length of the stroke
and exhausts at boiler pressure, as it is not the sensible but
the latent heat of the exhaust steam that is used in this
process, and this can only be obtained at a temperature be-
low 212°. Moreover, a given number of cubic feet of steam
at atmospheric pressure contains a given quantity of iatent
heat; and by condensing it in a vapor boiler, this will pro-
duce the same amount of vapor whether it left the cylinder
at 50 or at i pouunds pressure. It iz true that a first class
engine exhausts less cubic feet of steam per horze power
than an inferior engine; so a first class engine requires less
cubic feet of vapor to produce & horse power than an inferior
engine, one just balancing the other as long as both engines
are of the same quality

But, it may be asked, how it is possible to obtain more
power from the exhaust steam than from the live steam that
drives the first engine ? Because the bisulphide of carbon
produces more cubic feet of vapor from a given amount of
heat applied to it than water does, fally fifty per csnt more;
hence it is that we do more work with the vapor than with
the steam because we have more of it. We get in the ex-
haust steam nearly all the heat for the vapor boiler that was
imparted by the fire to the steam boiler, more than 95 per
cent of it if we condense the exhaust steam as completely as
we should do: and this heat, used a second time in the vapor
boiler, will do the same amount of work and produce the
same amount of vapor that the fire under the steam boiler
would have done had we placed it under the vapor boiler in
the beginning. Thus we use the heat twice and produce
two results, each equally as frood ns the fire would have pro-
duced if we had applied it to either of these boilers separate.
ly, and then let the heat escape iu the exhaust. And if Do
Trembley’s process was not a failure, we could take the ex.
haust vapor from an Ellis' vapor engine and use it in a con.
denser filled with ether, as he did, and produce equally as
good a result with our third engine as he did with his second
one, thus using our heat a third time; for the tempemture
of the exbaust vapor of bisulphide of carbon is 110°, and
the quantity of heat it contaios is still the same that was
imparted to the water by the fire in the steam boiler, less a
small percentage that has escaped, by radiation from the
pipes, cylinders, etc., in its passage from one point to the
other, The theory that heat is converted into power in an
engine and thereby used up and lost does not prove true in
practice, as the experiments of Mr, Ellis' fully show; for it
requires the same amount of water to condense the vapor of
bisulphide of carbon, after it hns boen worked in an engine,
as would be required to condense the exhaust steam, that
was uged to make this vapor, when it eseaped from the steam
cylinder,

Thus it will be soen that no matter how economieal a stonm
engine is, or how litile conl it burns to produce a boree
power, (provided the exhaust from it s not condensed) it can
be taken and used by the BEills process and be made to pro.
duce more work the second time it is used than it doos the
first, provided an equally good engino is used for working
the vapor ag was uged for the steam, To Il strato this more
clearly, if possible, let us suppose that we havo a forty horao
steam engine to drive our workshop, and deaire to Inerenn
our business so as to nse ono hundred horse power. By
putting into our works, at any conveniont point within throe
hundred feot of our stonm ongine, & properly constructod
boller filled with the bisulphide of carbon, snd conduoting
our exhaust steam in w soitable pipo to and through the
tubes of thin boller, wo can wmake vapor enough to run a
wixty horse pewer engine without any additional heat or fusl,

Now what have wo necomplished ¥ Prosuming that our
stenm engine In of the best kind and works stenm oconomi
oally, it will require a consumption of 1,600 pounds of conl
per day of ten hours to supply the steam for It; this st seven

dollars per tun will cost five dollars and nixty conts por day,

or 14 cents per day for each horse power produced. Now
having added n gixty horse power engine that is run by the
exhaugt, we have 40 horse power plus G0 horse power .. 100
horge power, and our fuel account remaing the pame, namely,
$5.60 por day, or six-tenths cents per day for ench horge
power instead of fourteen cents por dny ns before; or in
other words, we have increased our power 150 per eent with-
ont incrensing our expenses. And this is no fairy tale;
engines are running today and have been for months past
driving workshops with precisely these results, and one
Yankee ig running his engine and workehop entirely with
his neighbor’s exhaust, conveying it oné hundred feet into an
adjoining building, and running his engine without coal,
arch, chimney, or attention, for it runs like n water wheel,
without being looked after and without danger of explogion,
g the heat of the exhaust steam will not carry the pressure
above 70 pounds to the inch under any eircumstances. And
ns the neighbor doea not charge anything for his exhaust,
he may be gaid to have the cheapest steam power in the
world, J. A HUE,
Atlantic Works, Boston, Masa,

e T—
On COylindrical Bollers,
To the Hditor of the Seienlific American:

[ have occasionally addressed to you, and to various scientific
institutions, comwmunications relative to the prevailing error
of estimating that the steam foree required to rapture & cylin-
drical boiler is as the pressure on the diameter, instead of on
the semi-circum ference, the error involving the dengerouns un-
der estimate of 57 percent. From geveral of my correspond-
ents I have received favorable replies; and the firm, 8o exten-
sively known in scientific engineering, of Fairbrira & Co.,
of Manchester, Flogland, have sent me the following letter:

“ Manchester, 28 August, 1872.
“To Thomas Bakewell, Pittsburgh.—Dear Sir:

“I think you are perfectly correct in your views that the
force to rupture a cylindrical boiler is not as the diameter,
but as the semi.circumfersncs of the circle. The general
opinion, however, is that the forcs is as the pressure on the
diameter, and I think this was first promulgated by one of
your own distinguished professors, W. R Johnston, of the
Franklin Institute, Your diagram and illustration gives a
clear demonstration of the formula, by the resnlt contained
in your paper. I am at present engsged, by request of the
Royal Society and the British Association, on experimental
enquiries into the powers of resistance of rivets to the
shearing force, being of important interest in the construe-
tion of boilersand iron shipbuilding, and shall have much
plessure in sending you & copy of the results.

Very respectfully and traly yours, W. FArRBAIRN."

[The theory attributed to Professor John=ton had been pre-
viously stated by Oliver Evans ]

Waiving the advantage for explanation, by references to
the diagram, I subjoin a par: of my paper to Messrs, Fair-
bairn, namely :

Let the diameter be 1, the half circle 1157, and the steam
force 1 1b. per inch ; then, in the resolution of the mdial forces
into horizontal and vertical, a steam pressure of ‘637 Ibe,
will be the mean horizontal pressure on the half circle; or
157 X637 == 1, the diameter, so far agreeing with the cur
ront error.  But in the resolution of the vertical forces thus
obtained, we have a mean horizontal force from them of
‘363 b, steam pressure on the balf ¢ircle, or ‘868 X 157 w
*57, in addition to the former horizontal pressure of 637 Ibs.
Recapitulation: By resolution of the radial forcas, ‘637X
1'57==1; by resolution of the vertical as independent forces,

363 X 157 me57: total horizontal force to part the eircle at .

top and bottom, 1457, those pelnts being selected for investi- .
tion,

K"I‘Im stoam pressure of ‘637 1b. (say 68662) is the mean of

the cosines, and that of the *863 Ibs. (say “46335) the mean of

the complement of the cosines. Tros. W, BAKEWELL.
Pittsburgh, Pa.

S
A Supposed Meceteorlte, 4

To the Editor of the Seientific American : ;

I send you herewith a specimen of & mass, resombling ‘
cinder, of black color, quite porous, which was found on the .
prairle, threo or four miles from this place. It is supposed -
to have fallen from the heavens. Will you please examine
and tell us what it is ¥ Tt was found by a farmer about the
fifteenth of last May, while looking after his stock; aud as
ho was over the ground slmost every day, it Is certain that
1t could not have Inin there long before he discovered it. A
month or #o later, some of the neighbors broke it up and
have since carried most of it away. A fow days ago, some
one bronght to town a specimen which excited considerablo
curinsity, Yestorday afternoon, & party of us drove oul to
the farm of the man who made the discovery ; he wont with
us to the spot whero the supposed meteo
must have come down in a soft or plastic :
tho ground 1o the form of & huge pancake, six or
in dlamotor and ten Inches thick, The graes, W
groon wround the maxs when discovered,
thoro i white subatance on the g
Thoro fano Indentation or doprossis
it fell, which soems s Hte singy
light for conl clnders, orm,m‘g’
one hnd deposited n huge cako of
Tho mass b the samo color nnid tex’
Batler, Mo, Auguat, 1872,
[PProfossor Shopard, of Awh
wo submittod the Above ]
It wi o potanh gluas, cantalning
phorle acld, alumina und
stack, Thefwhite substunce
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vy Qtﬂou Hoteln,
p to the torminus of the southorn hulfof the
d, 1o meo the heavy works of tunneling and
| bridgen, now going on at Liberty and Liberty
h of Q\h “Ontakill Mountatus, N. Y., wo onpled
telescope & new hotel on ono of the tops
Mountalos, and hearing that it jast hld
d was a slogular specimen of architecture, we
o branoh to Ellenyille, noar whicl it la situsted,
n ground some 3,000 feet high, and notwithatand

t is only about three miles from Ellenyillo, the
ut oxcellent carringe rond In twelve miles long.

48 10 bo had that day, as the youthfal populs-

that ﬂminlhlhg town had engaged all possible
g0 up the mountain, with a music band, and have
in the  hotel ; where it is always cool, and where thus
dancing can be indulged in without discomfort even in July
L August, when the heat in the valloy below is such as to
prive this healthful exercise of all its charms. Wo found
ellent fden, and wished that wo in New York had
lllo such a ball room 2,000 feet high in the air, where wo
i could go to refresh ourselves any day or night, with or with.
i’ out having a hop.
K There was no cholce left but to walk up the mountain by a
I shorter road, which makes the distance five or six m'les; and
g when coming at last in sight of the hotel, it looked as if it had
partially fallen in, but a nearer approach showed that it was
i ‘Dbullt against the bage of an overhanging rock, which more
‘ than half gerved as a roof. The hotel hus no back wall, be-
i ing built against the perpendicular rock, in which the acel-
. dental large crovices are finished up and used as pyovision
1 closets and little rooms, in which it is always delightfully
! cool. The kitchen is arranged at a spot where there is a
spring coming out of the rock, the water of which is always
sufficiently cold, so that ice water never need be used; how.
ever, Nature has provided for ice also, as in a large cleft of
¢ the rock, a quarter of a mile distant, the water which runs
- down in winter Is gradually frozen up in large masses
of ice, which are protected from solar heat almost as in an
ice house, so that there is a patural supply which lasts
through the whole summer sesson. Such catural ice caves
are, by the way, very commeon in these mountain ranges, and
also in the Catskill Mountains.

In regard to the expense of building, the owner informed
us that, by msking use of this natural rock as back wall,
nothing had been saved, as the inequalities of the rock re-
quired o much extra labor thatit absorbed all the saving of
leaving out the back wall. In regard to our guestion if he
bad not experienced trouble in making a watertight connec-
tion between his partisl roof and the natural rock as roof, he
answered that all sttempts to close that unprecedented seam
with asphaltum had failed, but that he had at last perfectly
succeeded by using as cement a mixture of plaster of Paris

| with melted tallow.

1 A few steps from the hotel is another spring, where a
never changiog jet of water of about two inches diameter
spouts from the perpendicular rock wall. Between this

~spring and the hotel is alarge crevice in which alabs of
stones have been piled up so as to form n rough staircase by
which the top of the plateau, about 100 feet above the hotel,
is reached. Thin ie nearly level, almost bare of trees, and
surrounded on three sides with a precipitous perpendicular
rock wall. The view from here is unsurpassed, It has an
extent of some ten miles long by three wide, and a round
Inke in its center, of about one or two milesin diameter.
This lake, of course, supplies most of the springs around this
olevation,
But of all the hiotels in the world, the very oddest is a lonely
one in Californin, on the rond between San Joté and Santa
Cruz. Tmagine ten immense treess, tanding o few feot apart
and hollow inside; these are the lLotel, neat, breezy, and
romantic. The largest tree is sixty five feet around, and con.
tains a sittiog room und that bureau of Bacchus wherefrom
in dispensed that thing that biteth and stingeth, All about
this tree is a garden of flowers and evergreens. The drawing
room I8 n bower mnde of red wood, evergreens, nnd madrona
branches. For bed chambers, there are nine great hollow
troes whitewaslied or papered, and having doors cut oul to
X fit the shape of the holes. Literature finds a place in a loan-
W . Ing stump, dubbed the “library,” If it were not for that
pame bount of Bacchuy, it in certaln that the guoests of this
strange entablishment would feel like nothing so much s
dryndw.—Manufacturor and Builder.

e # A A—
Noew Uses of Cellulose,

Chemints hinve long known that cellulose resista the netion
of the most powerful reagents; bolling it with potash, soda,
ponp, chloride of Nme, ete, has no offect, Chloride of
aluminum attacks It somowhnt; the bost solvent han recent
ly been discovered by Behwellgor, und it consinty of an
ammonincal solution of thoe oxide of copprr, or cupro
ammonium, which bus the property of complotely dimolving
cellulose without in the least destroylng its chemieal or
physical propertics, as it can be procipitated in a perfectly
pure stato from the solution. It ia proposed to make practl
cal use of this important discovery by activg upon woody
fiber, vegotable tienue, paper stock, rge, refuse, and seaweod,
In & way to propare & pumerous clasn of objects from them,
The solutlon of woody fiber Is accomplishod with more or
less rapidity, according to the condition of the material; old
luen and cotton rage dimolve immediately. Boveral appli
eations bave slready puggestod themselves to lnventors; for

example, to render paper impermoable, Sheota of paper are
immersed for a fow moments in the cupro ammonium solu
tion, then pressed between rollors and dried, Paper thus
treated bocomens Impormenble even to bolling water, and

¥
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m:ﬂght bm eould bo constructed of such mllerlnl By
multiplying tho shoots of this prepared paper and rolling
them together, o multitude of objects of value in domestic
oconomy and the arts could be propared. Anoiher property
of the cupronmmonium golution {4 to Jmpars greater tennelty
to linen and paper. If we pluoge a strip of paper, the
tonneity of which has been proviously tested, inte the
ammoniacal solution, and press and dry it between rollers, it
will be found to have Increased as much in strength
parchment paper propared by lmmersion In ealphuarie acld.
Here again, by employing & number of strips of paper, it Is
poselble to form a band nearly an strong as leather, and it ia
n quostion whethor numerons substitutes for leather conld
not be made In this way, The discovery of Schweltzer hing
already been appliod to the manufacture of roofing, pipes,
water conductors, safety fuses, hats, boats and clothing. We
should supposs that the treastment of all kinds of cellulose,
wood, grass, linen, cotton, sawdust, otc, ns & preliminary
stop in the proparation of gun cotton, collodion and dualin,
would prove to be of great practical yalue. Dr. H. Vogel
has already shown that precipitated gun eotton affords the
best film for photographic purposes, and it is possible that
by dissolving cellulose in cupro-ammonium, then precipita-
ting it, and subsequently converting it in the usual maoner
into tri-nitro-celluloss, or gun cotton, a very saperior article
could be obtained from inferior stock. There are various
ways of preparing the cupro-ammonium. Oge is to dissolve
gulphate of copper in caustic ammonis on n large scale. Cop-
per turnings can ba digest=d in caustic ammonia with acorss
of air, until a concentrated solution is obtained. Only & con-
sentrated cuproammonium solution attacks the fiber, and
when the liquid is dilnted, the ceilulose is at once precipi:
tated. The discovery of Schweitzsr opens up an important
era in chemical manafacture, and will lead to many valuable
applications.—Journal of Applied Chemistry.
D - C—
The Constitutien of Matter.

Matter, as we conceive it, is Inert, that is to say, is upable
to change of its own accord its condition of motion or of
rest. That which is capable of communicating a movement
is known as force.

There are several forces of which we have knowledge—
heat, light, electricity, magnetism, attraction of gravitation,
life. For many centuries these various forces were consid-
ered as so many distinct eatities, but iv our age it is under
stood that they are merely diff-rent manifestations of a single
force. In fact, these forms are converted one into another
with the greatest facility. When we heat an iron bar, it
lengthiens, mechanical action Is produced, heat is absorbed,
If we could reduce the bar toits origioal size by compression,
the mechanical work produced by the heat would be de-
stroyed, but the heat absorbed would be set free. When we
pass an electric current of certaln intensity through a fine
copper wire, the wire becomeshot ; and at the time that the
intensity of the current diminishes, electricity is converted
into heat. The identity of light and radisting heat has,
moreover, been distinctly demonstrated as well as that of elee-
tricity and magnetism. It may be considered certain, then
that but a single force exists, manifesting itself to us under
different aspects according to circumstances

At the time when the different manifestations of force were
thought to be so many distinct entities, the disappearance of
heat, of light, and of electricity could only be accounted for
by assuming a total annibilation of these agencies. Oa the
other hand, since heat, light, and electricity are always
overywhere found in Nature, besides their possible anniliila-
tion, some were led to conjecture the possibility of their cre-
ation and to seek for perpetual motion. We have passed
this period of errors; mathematical ealculation as well as
experiment demonstrates that force can neither be created
nor destroyed, A constant everliving force exists in the
universe, manifesting itself sometimes in one way, some-
times in another, but the sum of which is absolutely invari.
able,

Should we then preserve these two entities, force snd mat
ter, as having n distinct existence? I think not, Force and
matter: these are abstract ideas serving to assist our compre-
hension of that which exists under a two-fold aspect, Ac
tunlly, then, we should admit but one thing, ma‘ter endowed
with motion,

All these forces with which we are ncqnnlmod are but the
rosultant of the motions of matter, and differ from one an
other only in the nature of this motion,

Finally, then, minute indivisible particles or ulthnatos
grouped in atoms, molecules, and tangible bodies, each en-
dowed with motion capable of being communicsted from one
to another without the possibility of the quantity of matter
or motion being Incrensed or diminighed—such wo hold is the
grandest concoption of the universe.—Naguet, in the Amaor-
ican (homiatl.

-
Flower Gardon and Floasure Ground,

The Gardener's Monthly, n most excellent poriodical, de
voted to horticaltural and rusal affairs and published by
Charles H. Murot, 814 Chestnut etreot, Philadelphia, gives,
in the September number, the following timely hints on au
tumn gardeniog:

Bo soon as the leaves begin to fall, and the hot dry sum.
mer weather passes away, people begin to think of planting
Duteh bulbons roots,

Of all tertilizers, well rotted cow manure hiss been found
best for them, and especially if mixed with s portion of fine
sand. Thoey should be set about fourinches beneath the sur
face of the ground, and w little wand put about the roots
when being planted. A very wot soll usually rots the roots,
and a dry one detracts from the size of the bloom, A soll

. m———p——
In which garden vogoublu do 'G" |l one of the best for
these planwe,

In selecting kinds to plant, the hyselaths have of course
the first place,  They nre usnally sot in beds whero the sum-
mer flowers have b'oom-d, and nre beat set wide enoogh to
sllow of the summer bedding plants belog pat betwesn
them. They dle soon after the spring flowers are set out,
snd can easlly be taken oat before the summer flowors grow

as | strong eaough 1o erowd thewm.,

In seloctiog, n very good show of bloom oan be had from
tho moderate pricod mixed kinds, These, where one has not
much acquaintance with them, will look nesrly as well as the
cholee named kinds, The last, howsver, are indispensablo
to those whose tasto has been somewhat cultivated by years
of hyacinth growing. For window blooming, the balps are
usually sst in four inch pots, about level with the surfaca of
the soil, and the pots buried under salios or sand until they
begin to push, It In also sy well, bofors hard frost seta in, to
cover the bulby in the open ground with & litide lght litter,
They are hardy enonghi ; but the litter keops the ground from
thawing, which, oft ropeated, draws the bulbs out of the
ground.  When the bulbs are to be grown in glasses of wa.
ter, it is best to set the whole concera in dark places for some
weeks, as darkness always favors the production of roots.
When the tops are to grow, then all the light possible is ne-
cessary. But we want roots before we can have tops.
Beside hyacinths, other bulbs which are hardy and ean be
set out ln the fall are tulips, narclssus, sqaills, jonqualls,
crown imperials, crocus, snowdrops, and Japan lilles. The
gladiolus is sometimes seen in theso catalogiies, but these
summer flowering things are planted in spring.

Io many parts of the Norihern States, the lraves will bave
changed color previous to the incoming of winter, and the
planting of trees and shrubs will comm.nce as soon s the
first fall showers shall have cooled the atmosphere and mols-
tened the soll. Farther south, where the season will still re.
main “ summer” awhile longer, the soil may st any rate be
prepared that all may be in readiness when the right season
does come. When there is likely to be a great deal of plant-
ing to bedone and ouly a limited sumber of hands employed,
planting may commence early in the month. What jeaves
remain on should be stripped off, and the main shoots short-
ened. They will then do better than if planted very lata.
In fact, if planting cannot be finlshed before the middle of
November in the Northern and Middle States, it is better, as
a rule, deferred till spriog. In those States where little
frost occurs, this rule will not apply. The roots of plants
grow all winter, and a plant set out in the fall has this ad-
vantage, over spring set trees, that its roots in spring are in
a position to supply the tree at once with food. This is, in-
deed, the theory fall planters rely on; bat in practice it is
found that severe cold dries up the wood, and the frosts draw
oul the roots, and thus more than counterbalance any advan.
tage from the pushing of new roots. Very small plants are,
therefore, best left till spring for their final planting The
larger things, of which we recommend planting in the fall,
should be prused in somewhst at planting. The larger the
tree, the greater in proportion should it be cut away,

Before the summer flowers are gone, make notes for the
best things to be had for the next year, and arrange now
what are to go in the beds then. There will then betime to
get all together. A friend has a bed of the early fowering
cannas which have made a preity show on his grounds; but
last year he thought there was hardly gaiety enough with the
curious leaves. He planted & fow scarlot gladiolus amongst
them, and found they grew very well together. The leaves
of gladiolus hardly showed amongst the cannas, so there was
no incongruity. The effect was as If the cannas bore the
scarlet flowers. It is such ideay as these which give inter.
est to a flower garden. So with leaf plants, The coleus,
achryanthus, belgonias, and such like have much the best ef -
fect in partially shady places. There are other things which
do best in the sun—such as the cannas and gladiolus afore-
said.

The best way to propagate all the common kinds of bed-
ding plants is to take a frame or hand glass and set it on &
bed of very sandy soil made fu ashady place in the open air.
The sand should be fine and sharp, and there is parhaps,
nothlog better than river sand for this purpose. The glass
may be whitewashed an the inslde, so as to afford additional
security against injury from the sun's rays. lato this bed of
sand, cuttings of hulf ripened wood for the desirablo plants
may bo set and, after puttiog In, slightly watered, Evon
very rare plants often do better this way than when under
treatment in & regular propagating house, In making cut-
tings, it is best to cat the shoots just under n bud-—they
root better, and are not so likely to 1ot off and decay. A
cuttiog of about three cyes is long enough for most strong
growing things, such as geranivms, fuchsing, eto.

Small growlong thiogs, of course, will take wore buds to
the one cutting,  From one to threw lnches ls, howeyer, loog
enough for most cuttings, They should be fnserted absat
one third of their way under the sand, which latter should
be pressod firmly agaiost the row of cuttings with a flat
plece of board—uot, however, hard enough 1o fores the par.
ticles of sand Into the youngand tender bark, which is often
the first step to deesy. For a fow eunttings, they way be
Inserted with a dibble; but where many are to be pus in, It
saves time to mark a line on the sand with a rule or straight
edge, and then cut down & face Into the sand, say one or two
Inches deop, when the cuttings can be set sgainst the face
like box edging. All amateurs should practice the ar of
propagating plants. There Is nothing conuected with gar
dentog more luterestiog.

— -

Tag Osage oraoge ia & native of Arkansas and southwand.
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NEW METHOD OF PROPELLING CANAL BOATS,

' The novel and simple method of propelling canal boats by
steam power, shown in our illustration, is claimed by its in
ventor to be fully asefficacious as the more complex devices
which, from time to time, have been brought into public no-
tice.

The piston rod of the engine which forms the motive pow
er of the vessel is extended out through the middle of the
stern. To this rod is attached a strong crosshead of a length
equal to the width of the boat, its ends being supported by
two other rods which enter and freely move in stuffing boxes
and guides in the quarters of the vessel. Along the length
of the crosshead, supports of steel or iron are fastened. Theso
extend vertically downward for a distance equal to the load
draft of the boat, while on
their rear sides, at suitable e Suitu
points, are hinged a number of ;
flat bladgs, the length of which
is the same as that of the cross-
head. The entire device is
strengthened by heavy bracing
between the piston and sup-
porting rods. The invention,
as it appears out of the boat,
is shown on the bank of the
canal in the right foreground
of our engraving.

Its mode of working is easi-
Iy understodbd. The steady
powerful stroke of the engine
forces the propelling appara.
tus backward from the stern.
This motion causes the blades
to close against the supports,
thus presenting a surface in
opposition to the water and
pushing the boat bodily shead.
On the return stroke, the pro-
peller is drawn back to its
starting point, the blades now
opening and turning edgewise
to the water, offering but little
resistance. One large blade,
similarly hinged to the cross- = —==
head, may be substituted for —
the abovemertioned numerous
smaller ones, but the latterare
the more convenient, as the
vertical length of the propeller can be regulated, according
to the draft of the boat, by removing the pivot pins and thus
detaching one or more of the blades. The pushing surface
of the propeller is made slightly concave so as to obviate
any washing of water upon the banks, a defect from which
the inventor claims this device to be entirely free. By placing
another similar apparatus on the bow of the boat, and by
properly arranging the blades, the vessel may be pulled as
well as pushed through the water. Both bow and stern pro-
pellers may be worked by the same engine by extending the
supporting rods entirely through the length of the boat and
attaching them to both crossheads; or separate engines may
be employed.

1t is claimed that this mode of propulsion is much more
effective and economical than the screw, because it utilizes a
large smount of power, while it wastes none by slipping in
the water. It makes no wash to injure the banks; the size
of the propelling surfuce can be altered at pleasure, so that,
no wmatter what the draft of the vessel may be, an effective
area is always presented.

The inventor claims that his device need not be confined to
use in canal boats, but is adapted to sea-going vessels. It may
be modified by making the propeller double, or in other words,
dividing it vertically in half. Two engines would then be
used, their piston rods extending through the quarters of the
vessel and working each set of blades alternately, The rod.
der, as shown in the engraving, is placed in position under
the stern overhang, and between the boat nnd the propeller;
or, if necessary, as the inventor states, two rudders may be
ewmployed, one attached to either side of the stern,

Letters for further information may be addressed to the
inventor, Mr, James M. Jaeger, New York city.

e
Irrandiation.

If two cireles of equal diameter, ono white
on & blaek ground, the other black on a white
ground, are looked at together, the white one

appears larger than the block, This is the
phenomenon called irradinvion, Its influence Is very well
observed in the appearance of the moon when only n few
days old, the bright crescont apparently extending bkeyond
the darker portion of the disk, and holding it in its grasp.
Dispersion of light is an assigned couse of irradintion. The
amonnt of irradiation varies In differont individunls; it Is in
creased by fatigue of the eyes; and it s influonced by reflec
tion.

-+ — s
The Importance of Iondicators,

Mr. Bramwell, In an address before the Britiah Association,
referring to the uses of steam and other Indicating devices,
raid :

There are implements which roecord the horse power ex
erted from moment to moment, and register it on indices as
readable us those of un ordinary counter of an engine, or as
those of & gus meter, One of the greatest incontives Lo eco.
nomical working whick owners could offer to englne bullders
wnd engineers would be the application of such implements,
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Were they employed, the ship owner would know at the end
of the voyage how much horse power had been exerted ns a
whole, and that so much coal had been burnt, and that the
result, therefore, was a consumption of #0o many pounds per
horse power per hour. In the same way, the proprietor of
the engine for manufacturing purposes, the cotton mill, the
woolen mill, the corn mill, and even the highly irregularly
working rolling mills and saw mills, would be able at the
end of the quarter to know that Lis engines have exerted so
much power, burnt so much coal, and that therefore such and
such have been the economic results. Assuming that steam.
boat proprietors and the owners of fixed land engines would
go to the expense of applying sach continuous recording im
ploments as these to their engines, and would become mem-

bers of an association for the purpose of visiting, inspecting,

7
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and reporting upon their machinery, and in giving prizes to
the men in charge for careful attention: prizes to the manu-
facturers for original good design and workmanship of the
epngines; and prizes to the proprietors for their public spirit
in Laving bought that which was good instead of that which
was bad and cheap, and for having employed intelligent and
careful workmen instead of ignorant and carelessonea: with.-

‘in a few years a great improvement might be seen among

the marine and manufacturing class of engines.

e —
PORTABLE MUSIC STAND.

A complete music stand that can be folded up and, if neces-
sary, transported in the same case with a violin, or which, if
carried in the hand, takes up no more space than a roll of
sheet music, cannot fail to meet with the ready appreciation
of all instrumental performers. Sach is the invention shown
in the accompanying engraving, which, though capable of
being packed in small compass, provides ample means for
holding either large sheets or the smaller bound books used
by string or braes bands,

Fr:r/. 2

The device is composed of three parta: the tripod or legs,
the stafl, and the racks, two In number. The tripod, Fig. 4,
consiste of three logs pivoted to & movable motal slesve,
which encircles the lower part of the stafl, Attached in a
similar munoer to a ring, on the ond of the Istter, are three
braces, the outer onds of which are also pivoted In narrow
mortines cut in the lower edges of the legs. The aleove to
which the logs are sttached slides froely upon the staff, so
that, when held down by a apring, the tripod Is expanded
slmilar to the springs on sn umbrella stick ; and, vice vorsd,

when tho sleove fa ralned, the legs and braces are folded to-
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The staff is made In jointed sections, or may be constructed
after the telescopic or sliding pattern. That depicted in Figs,
1 and 2 of the engraving is made in the first mentioned atyle,
The number of separate pieces depends upon the requirsd
hight of the stand which, by fewer or additional sections, may
be adapted for holding the music, when the performer is
either in a sitting or standing posture. The separate rods
may be joined together by screws and nuts, as in Fig. 5, or
by tenons and sockets.

The rack represented in Fig. 1 is intended for large sheet
musio, and is formed of a series of rods connected on the
principle of Inzy tongs. The central pivot of this rack at-
taches it to a bar or plate to which is fastened the metal
socket which is placed over the end of the staff. The ndjust-
ment of this portion of the device is effscted by opening out
the rods and moving the rear
piece across until the notches in

: ita ends are even with metal pro.
B jections on the back of the

b ' " points of crossing of the two
end pairs of rods. Then the
rack is slightly closed, the pro.
jections enter the notches and
slide into mortises cut in the
front part of the crosspiece. The
Iatter, when the rack is folded
as in Fig. 8, is in a line with the
rods,

In Fig. 2 is shown a simple
device for holding music books,
It consists of two brass arms
pivoted to a socket in such a
manner as to have free vertical
and lateral motion, so that their
angle of inclination, as well as
the distance between them, may
be altered at pleasure. Their
lower extromities are bent in the
form of hooks, which hold the
pages of the book open. On the
upper part of the socket, a can
dlestick is affixed, for conve
nience in holding a light. Both
this rack and the one before de-
scribed are constructed to fit
on any joint of the staff.

The stand and rack for large
music are neatly made of wal.
nut, and are both light and dars-
ble. They may, when required, be constructed of metal.
The total weight of the entire apparatus, with either rack,
is about one and one half pounds.

Patented Sept. 13, 1870, and Aug. 6, 1872, through the Seil.
entific American Patent Agency. Letters with proposals for
the manufacture of this invention, or for farther general in.
formation, may be addressed to the patentes, Mr. L. V. Brown ,
Salisbury, N. C.

e
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Decp DPrilling through Rocks,

The following facts, relative to the apparatus contrived
by Mr. Bosworth for the sub-Wealden exploration, appear in
the Mining Journal: He drives by steam a cutting tube, s
sort of closed auger, at the end of an iron rod weighted on
the top, and fresh joints of rod are screwed on between the
auger and the weight as they are required. The auger iteelf
is about 2 feet long; and it producesa perfect core of the
strata through which it has passed. Mr. Bosworth has else-
where carried boring to a depth of 2,000 feet; and he exhibi.
ted to the Geological Section some cylinders of rock that his
nugers had brought up, so hard as to be almost polished
by the friction required to cutit, When great depths are
attained, the rovolution of the rod at the top of the bore is
not immediately oymmunicated to the auger, but may be said
to take time to reach it, so that the rod twists. Theoretical.
1y, oach 20 feot of rod makes a three quarter turn before com.
munieating the rotation to the portion below; so that every
100 feet require six complete revolutions at the top before
the auger foels the wovement. The workmen soon learn to
toll, by tho sensation communicated by the rod to the hand,
whether the augoer bites, and st a depth of 100 feet, if it did
not bite on the comploetion of six, or at most seven or vight
revolutions, it would be pulled up, and a faulty joiot of rod
looked for and removed. In theory, of course, the six turna
would be distributed over the whole length of the rod, but
the iron is not perfectly homogeneous; and so, in practice, it
in tho weakest or softest part of the rod that receives all, or
nearly all, the twist, and that would break If the twist were
carried too fur. Mr, Bosworth has contrived an Ingenious
dovies for selsing and dragging up the lower portion of the
rod nnd the suger, if at any time the rod should break; but
it In better and moro economical in practice to anticipato a
broaknge, and to replace any portion of the rod that muy
twist instend of communicating the rotation, For the wmere
surface woll, the wuger is O lnches in diamoter, but & § inch
augoer #oon roplaces the first, and in deep borings I Itnelf ro.
placed by one of 2 inches, or of only 1 inch in dismeter,

- -

A conmsroxpext, J. W, K., in Colorado mukes the follow:
ing alarming suggestion: * Why not have & whole city fur.
pishied slmultancously with the latest telegraphic news upon
the Instant of ita arrival, by mesns of a steam whistle or
whistlen, or a glygantic speakivg machine, instead of walting
for 1t to go through the tedious process of g
ing, folding, and distribution by the carrier? The old way
In too slow, even with carriers on horseback as we bave here

gother in compact form,

{n Denver"
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BINARY VAPOR ENGINES.

Wo publish elsowhere n communication referring to our
remarks, under the nbove head, In our lssue of Soptember

Our correspondent s somewhat apprehensive that our

article may prove inimical to the Interests of Mr. Ellis, bat,
after reviewing it, we feel confi fent that he has misconstrued
the statements therein made, as well as our sentiments. Noth
ing Is further from our Intention than to discourage in the
slightest dogree the labors of inventors in so important a fleld.

The only likeness pointed out by us between the Du Trem.
bley and the Ellis engines arose from the fact of their both be-
longing to the “ binary vapor” class of heat engines. The
new engine has important aud advantageous points of dif-
ference, as will be seen on reading the letter of our corres-
pondent, who also presents.arguments, slready familiar to
well informed engineers, in favor of binary vapor engines.

The point which is to be settled in the minds of engineers
is not whether the binary vapor engine is superlor to the av-
erago steam engine which forms one of its parts, but whethes,
in economy of fuel and durability, or first cost and running
expenses, it is, when properly made, superior to the steam
engines produced by our best builders, or to these same en-
gines rendered more effective by the sddition of a good con
denser and air pump. Manafacturers of the best expansive

342 | steam engines in the market have, for many years, Leen
313 | building non.condensing steam engines and guaranteeing s

29 | consumption of fuel, in engines of fifty horse power, of not

more than 84 pounds per horse power per hour, and have,

51
R with good boilers, considerably under-run that figure; while,

22 | on large engines, they years ago attained frequently 24 pounds
219 | and occasiopally lees, as a minimum, with condensing engines.

Messrs. A. M. Perkins & Sons,a firm of Americans doing
business in London, guarmntee their engines at two pounds,

28 | and assume all expense for repairs for five per centum per
% | annum. They claim, in at least one instance, to have ob-

THE LONDON INTERNATIONAL EXHIBITION OF 1873

In the last issue of our journal we laid before our readers
warious reasons which render it uodesirable, at least under
the present state of Austrian laws now in force, for Ameri-
can inventors to forward their products to the coming Vienna
Exposition. We now desire to call attention to the impor:-
ance of another International Exhibition shortly to take place,
regarding which no such caution is necessary and w which
ample contributions from the United States should be for-
warded,

‘We allude to the series of yearly Expositions open to all
the world, which has recently been insugurated by the British
Government in London. One of these great fairs has just
closed, but eight more have yet to be held. Each Exhibition
is devoted to certain special subjects, the plan being to dis
tribute among the series everything covering the broad field
of Arts, Sciences and Industries. By this means each branch
can be exemplified in much greater detail and elaboration
than would be poesible in a single grand display, in which
probably a few specimens would serve to represent an entire
cluss, The coming Exposition of 1873 is the third of the series
and is to be devoted, first, to fine arts; second, certain manu-
factures, including silk and velvet fabrics, steel cutlery and
surgical instruments, carriages not connected with rail or
tram roads, substances used as food and in cookery and the
sclonce thereof, Third, and most important, Recent Scisntific
Inventions and New Discoveries of a/l kinds.

The formal opening will take place during the month of
April, 1878, and the closing in October of the same year. The
regulations governing admission are few and substantially
wre a8 follows: Applications for space must be made before
January 81, 1878, to the Secretary of the Commission of the
Exhibition. Only one specimen of each kind, iJlustrating the
invention or discovery, will be admitted, Objects exhibit.
ed in provious Internationnl Exhibitions, unless greatly
improved or altered, will not be admitted. No rent will be
charged for space, Glass cases, stands and fittings, steam
and water power and general shafting is also free. The offi.
cors of the Exposition will arrange the objects, except in
cusen of specinl machinery and otherarticles requiring skilled
asslstance, which must be provided by the exhibitor, The
Commissionors of the Exposition, while taking all possible
care of axtieles forwarded, are not responsible for loss or dam-
nge. Ixhibitora must find their own pulleys, driving belts
und counter shafting, and must also give certain Information
relative to the plan of the machine, space occupled, weight,
amount of power required from shafting, and slso quantitios
of water, steam or gus needed. All invontions must be de
Hvered on the 11th or 12th of March, 1873,

We strongly advige inventors nnd othoers to loge no time in
proparing their products no ws to forward them in due season,
In regurd to patents, the luws of Bogland are as liberal toward
tho forelgoer s our own, Thore ureno regulntions requiring
the munufaoture of articles within any given timo—nor does
the government interfere In any particular, so that the in
ventor i free to make, use, and gell his invention or rights
ni ho plonses, the same as in this country, The English pat-
ont doos not extend to the colonies; but free trade with tho
colonien oxinty, and there is always & large colonial demand
for lmproved articles made in the mother country, It will
thus be seen thut it is dirsctly to the interest of American in-
ventors to give this subject their attention, and we trust that
all will use their best endenvors to secure n proper snd com
plote representation of the fnventive gonius and sclentific ad-
vangement of the people of the United States

tained the horse power on & consumption of one pound of
coal per hour,

That an economical binary engine may be obtained by the
“conversion” of a wasteful steam engine is anadmitted fact;
and if time shall show that the engine just introduced has
the durability and is as economical in running expenses as
we hope it will prove, ita proprietors have a most lucrative
field of operation before them. What engineers are in doubt
about, in the matter, is whether a binary engine can be bullt
which can exceed in economy the most economical steam exn.
gines; and we repeat the sentiment already expressed that
we bope that we wsy be given “ statements of power devel
oped, fuel consumed, and Joss of bisulphide by leakage, during
a period of considerable length, together with a statement of
actual costs in dollars and cents,” in one or more individual
cases, Give us exact figures, as well as names of proprietors
and locations, in every caso, so that the most unbelieving
Thomas among our readers shall be convinced ; and we shall
be glad of an opportunity to make them public.

It must, finally, be remembered that the fact that one liquid
will yield a vapor of higher tension than another at the same
temperature is not a proof that it is better fitted foruse ina
heat engine. If perfectly utilized, the heat rendered availa-
ble for power by an engine driven by any vapor whatever is
simply dependent upon the range of temperature adopted,
and is the same for all perfect engines working between the
same limits. The superiority of one engine over another
where working between the same limits is due, as we stated
in the previous article, to differences arising out of the ins
bility of man to constract a perfect machine. They come
from defects in the practice of engineering, rather than from
any natural law which confers upon one fluid a higher power
in the utilization of heat than another; and we hope that the
ingenious inventor, whose letter has furnished us a text, may
attain the full measure of the success for which he is so
bravely striving, through the improved practice in engineer-
ing which he has described.

-
ADVANTAGES OF A TECHNICAL EDUCATION.

It “a little knowledge I8 n dangerous thing," no knowledge
whatever must be absolutely stupefying. This assumption
will, we think, be recognized and admitted by such of our
readors a8 come in contact with persons of all trades, who
profess to know them but who are found upon trial to be iu-
oxpert.

In tho Machinists’ and Blacksmiths' Convention, held at
Albany, Intely, a resolution offered by a Now York delegate
was adopted, deploring the general deficlency of mechanics
in & knowledge of the theory and higher branches of their
trade, and recommending that some means be taken for
affording opportunities for elevation in this respoot.

Wo have not the pleasure of knowing the Machinists' and
Blacksmiths' Convention as an organization, but we may say
to them, In view of tho very sensible resolution offered, that
the means of galning Information in the theory and practice
of thelr enllings s Nberally provided in this and sister cities,
Anide from the Coopor Unfon night schools, there are the
Renssolnor Polytechnlo Institute of Troy, the Stevens Instl
tute of Technology at Hoboken, N, J., and one or two others
of slmilar slms and objects In some other parta of the
country. In either of the abhove colleges, for such they are
in reality, thorough and preclse courses of study can be
pursued ; so that, if the pupll has the eapuoity, he has the
opportunity of becoming the peor of uny sclentific man in
the world, Of coursy, somo of thess sources of Information
are closed to members of handiorafta who rely upon thelr
daily labor for support, but the Cooper Unlon schoals are ac
cossible to all,

Our association withh mechanics has been {atimate, snd we

confeas to & disappointment in not discovering among them
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that thirst for knowledge in the higher branches so often
slluded to, In fact, s very superficial knowledge suffices for
their ambition; and so long as they obtain as much wages as
tho mass, they are content, But they do not seo, while they
are organizing trade strikes or jolning labor unions, that it is
to the educated mind, the tralned observation, and resdy sp-
plication of familiar principles that the draftsman or the
superintondent owes his advancement and obtains higher
wages and & better wocial position, While thelr fellows
spent their substance In riotous living, these excoptions to
the rule took sdvantage of the sources, for obtalning theoreti-
cal knowledge, that were open to them and profited thereby.
The demand for skilled labor Is never supplied. We have
been in certainly a dozen workshops this summer where the
managers inquired if we knew where they could procure
twenty efficient men,

It does not follow by any means that because s man is
quick at figures or has mechanieal principles at his fingers’
ends that he is & bettor latho hand or finisher than his com-
rade who knows nothing of these things; but Le has a better
general knowledge of his calling and is more fitted to under-
take the mansgement of a concern, leaving the burthen and
heat of the day to such as choose to encounter it,

Aside from the pursuit of trades and the acquirement of
information concerning them as & means of support, techni-
cal studies are not to be discountensnced. To any of a prac-
tical turn of mind or who seek & general knowledge of the
methods by which the various arts are carried on, such
schools afford an absolate medium which many are availing
themselves of to the exclusion of a purely classical educa-
tion; and we call the attention of parenta and guardians,
who are about placing out thelr wards or sons, to institutions
of this class.

-
AN INVENTION WANTED.

There is still a demand for a safe and simple method of
lowering boats from vessels. Most of the contrivances here-
tofore invented seem to fail st the moment of danger, and,
instead of launching the boat squarely upon the water, dump
it down either sidewise, or bow first, or in some other bun-
gling way, whereby the bost is capsized and the occupants
lose their lives. The British Admirulty have Iately tested
a number of improved boat-lowering devices, with a view to
the general adoption of an effective invention, on all the ves.
sels of the Royal Navy. Although they found merit in one
or two of the plans tried, they were unable to recommend
the adoption of any, and concluded that the old fashioned
method, blocks, hooks and thimbles, was the most satisfac-

tory.
THE LATEST NEWS ABOUT THE MOON.

No celestinl body has altracted more interest than the
moon, and none has given rise to more speculation; the
greater portion of the theories are utterly absurd, and in di-
rect contradiction to observation and to positive knowledge
founded on such observation, and to the circumstances in
which we know that the moon exists. Our knowledge of the
nature of its surface is more positive than that of any other
celestial body, simply by reason of the short distance it is
placed from us; while the distances of all other heavenly
bodies is counted by many millions of miles, the distancs of
the moon is only 30 times the diameter of our earth. The
result of this is that we possess a more correct knowledge, of
the topographical details of that part of its surface which is
slways turned toward us, than we do of many regions of our
own planet, for instance, the interior of Africs, Asis, Austra-
lia and South America, which have been either not at all or
only partially investigated.

The first point we know positively is that the moon is some
350 times smaller than the earth, and is of the same density;
consequently gravitation, which is always in a direct ratio
to the mass, is 50 times less than on our earth, if wegotos
distance, from the moon’s center, equal to the terrestrial ra-
dius, 4,000 miles. But as on the moon's surface we are about
3'7 times nearer to its center (its radius being so much
shorter), gravitation ia increased in the ratio of the square of
this number, by the law that the attraction is inversoly as the
gquare of the distance; we have thus to take 37° or 137
nearly, and multiply this by J; which gives nearly 0275, or
sorowhat more than a quarter, for the gravitation on the
moon's surface compared with that of the earth, If, then,
overything on the moon’s surface weighs only a quarter of
what it weighs on the earth, the volcanic action, which is the
agent In lifting up mountaing, must be subject to only one
quarter of the resistance, and i able to lift, under the same
circumstances, four times as much material as it does on our
earth, This theoretical view is in perfect accordance with
observation, which has shown that the mountains in the
wmoon are much higher than those on our earth, particularly it
we take In account the smaller size of the moon; of the two
sphorieal bodies, the moon thercofore has the most irregular
conformation,

As the rotation of the moon 1s 8o much slower than that of
our earth, belng only onoo on ita axis during 20 days, the
time of its revolution around the earth, there is no apprecia.
ble difference in the lengths of Its polar and equatorial diam.
oter; whilo in the case of oar earth, the ¢quatorial dismeter
Is somo 27 miles longer than the polar axis, an amount sur.
passing the highest mountalos on our earth somo five times.
Au the moon tarns slways the same side toward us, it is ar.
guod by some that it hns no axlal rotation, and this is true in
rogard to the earth, but ln regard to the sun, it really
revolves, and its different aides recelve successively the solar
rays, as wo may observe during the so called phases of the
moon,

When those phases are carefully noticed with a good tele.
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#oopo, especially some days bofore or after the new moon, it
I8 seon that the uneven projecting parts throw long shadows,
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loungsdinmon(l BAW, W hich lhough not a mm(l “nrklng
wachine, may be here mentioned in connection with gimilar

which bocome shorter in proportion ns the solar rays come (deyices, I8 another instance of the application of the din-

nearer to the perpendicular; by measuring the lengths of
those shadows, the hight of the mountaing has been calon-
Inted whth tho same accuracy as we may perform the same
operation on our planet, and the different mountaing and
plains have been mapped out, In doing which photography
has recently been of great assistence. The study of these
detalls by means of the modern applinnces has exploded
some old notions abont the existence of land and water on
the moon, about its atmosphere, and even about its inhabit-
ants, There is no such a thing as water or an atmosphere in
the moon, and consequently no rain, no seasons, no alluvial
lands, no place were plants can grow, and no animals to be
fed by the plants, consequently there is no life in the moon;
it 18, to all intents and purposes, & dead satellite, In order to
obtain a clear insight into the conditions of Nature there, we
have only to investigate the natural condition of the tops of
our snow-capped mountain ranges,the Andes or the Himalayas,
They project £o high up from the earth’s surface that we
practically may consider them as without an atmosphare, and
at mid day the sun pours its tropical rays on their tops with-
ont raising their temperature enough to melt the snow,
Suppose, now, that a large mountain top of this kind is raised
240,000 miles high ; there is no reason to believe that the gun
would communicate more heat to the same, and if we in-
erease its mass to the size of the moon, the solar effect will
be all the same. This shows the absurdity of such reason-
ings as those which ascribe, to that side of the moon en
which the sun is shining, a burniog heat, and to the other
side the opposite; no doubt the latter side is still coider than
the former, but the whole moon is always at a temperature
far below the freezing point, and even far below that of our
highest mountain tops. This view is corroborated by several
eminent astronomers, who, being familiar with the details of
the moon's surface, found the very same details when ascend-
ing the Peak of Teneriffe, which is an extinguished snow-
covered voleano, The examination of the moon ghosws indeed
more indications of volcanic eruption than the earth, where
the greater portion of these indications haye been, a3 it were,
washed away by the effects of the atmosphere; succession of
heat and cold, rain and frost, has abraded mountains, decom.-
posed rocks and changed them into earth and clay, and dis-
tributed them in valleys and basins, and brought the earth’s
surface to the condition in which we see it, and which, next
in importance to an atmosphere containing oxygen, caraonic
acid and water, is essential to the existence of vegetable and
animal life,

We must then conclude that the moon is the opposite of
the sun. In the latter body,a temperature prevails, perbaps,
exceeding any heat we ghall ever be able to produce; in the
moon & most intenge cold exists. If this body has not yet
cooled down to the temperature of the absolute absence of
heat, which most probably is 460" below the zero of Fahren-
heit, it has a{ least reached a temperature certainly far below
the freezing point of water and even of mercury, of which
the solidification tskes place at 70° lower.

It is, at the present dsy, very amusing indeed to read the
old published accounts of the observations of the German
astronomers Schroeder and Gruithuaizen, the latter of which
imagined, in 1822, that he saw a city in the moon, with regu-
lar streets and surrounded by & wall; and in 1826, he believes
he saw three new streets added, and two walls broken down,
and even the color of the vegetation change with the heat,
and farther, a large structure resembling the Egyptian pyra-
mids, a temple dedicated to the adoration of the stars, a pub-
lic park similar to that of the city of Brussels (thus also
resembling the Central Park of New York), and, in its neigh-
borhood, & steam factory.

In the beginning of the last century, several astronomers
aeserted that there was a hole or tunnel in the moon, of 40
miles diameter, as during an eclipse of the sun they had seen
the solar rays shining through this hole, They maintained
this assertion with the atmo t obstinacy; bat as this tunnel
has never been geen since, and itg existence is next to impos-
sible, the matter is now forgotten. Such a tunnel, indeed, if
going through the lunar center would have to be over 2,000
miles long; and if it pasged throngh prominences on the
moon’s gurface, the Mont Cenis tunnel would bs nothing at
all compared to it. Speculations were already indulged in at
that time that it was constructed by the inhabitants of the
moon, who were far in advaoce of us in the mechsnical arts,

If they are so, they have closed the tunnel, perhaps in con.
eequence of war,

- —
THE ¥AIR OF THE AMERICAN INSTITUTE.

WOOD WORKING MACHINERY,

. This class of npparatus is well represented by an unusual
1y large display of bund and scroll ssws, most of which are
of well known patterns, Plass's sufety band saw is worthy
of attention on sccount of its blade being entirely enclosed,
po that, in caee it should break, it ig not liable to Injure the
workman, In the matter of chenpness, the Rollestone ma.
ehine is in advante. A scroll saw, known as Moseley's Iure-
k&, i noticeable for the facility with which its raotion may
be governed. A siogle movement stops the machine and
throws ofl’ the belt,

The usual sssortment of clreularand other sawn from well
known makers needs no special allusion, Ely's Ne Pluy Ul
tra saw il is s novelty combining many fmprovements, The
hiesd blocks, by the intervention of suitable mechanism, aro
setunted by s single lever, so that all moye exactly alike,
Anti-friction rollers are employed by which the heaviest log
may be moved without strain upon the machinery.

mond to Industrial purposes. Its use s for eutting stone,
nnd on each of ita teath are threo carbons or black dinmonds,
It has out at the rate of seven inches per heur into golid
goelss rook—n material into which ordinary saws, at their
best, rarely penotrate more than one inch per day,

RITCIHEL'S BRUSH BORING MACHINE

is o novel invention for boring any number of Loles at once,
Motion is communicated to n series of three eccentrics which
connect with and impart a rotary motion to & vertical plate,
In the latter are previously ingerted the bent rods of a num
ber of drilla which, pussing through holes in guides, con-
stitute the boring apparatus, Hach drill, having o bent
spindle, hags, a8 it were, o geparate crank of ity own, which i
turned by the motion of the abovementioned vertical plate.
All the boring points, therefore, have uniform rotary motion.
It will be scen that this is a novel application, the crank
arm forming an oblique angle with ingtead of a right angle
to the spindle. The machine works double, that is, there is a
set of drills, eccentrics, ete,, at its either end, so arranged that
both setsact alternately. Anautomatic feed motion supplies
one brush-back at a time to the boring points, It will be seen
that the work is continunous, as the drills at one end just en-
ter the material while those at the other are withdrawing,
The capabilities of this Invention seem almost unlimited, as
it bores with equal facility toothbrush backs or heavy boiler
plates. The motion is positive, 8o that there are no cogs or
intricate mechanizsm to get ont of order. Any number of
holes of different or uniform sizes can be bored at any dis-
tunce apart, The apparatus is a decided improvement upon
the method now in use of boring each hele separately.

THE NEW DEPARTURE WOOL SPINNER,

invented by Mr. L. W. Felt, of Keene, N, H., is destined to
work a revolution in the woolen manufactares of the country.
Its utility may be readily imagined when we state that it en-
tirely obviates the necessity of mules and jacks, occupies one
balf the space, and can be operated with much greater rapid-
ity. To appreciate this device it must be seen, as, being a
novelty throughout, it is exceedingly difficult to convey even
a superficial idea of it by & mere verbal description. Brief-
ly and without detail, we may point out that the roping is
1:d from a reel or beam and under four armed skeleton wheels.
The thread then passes through twisting tubes to the spindles.
The machine being set in motion, the twist tubes throw a
twist in the rope. This twist extends back only for about a
foot, for at that distance from the tubes the thread is nipped
by the lower arm of the skeleton wheel, which binds it
against a rotary apparatus below. Before the thread is re-
leased from this position, a swinging rod is caused, by a cam,
to rise just inside of the holding arm of the wheel. This
rod draws up a quantity of slack roping. Then the wheel
revolves, releasing the thread. The twist is thus communi-
cated to the slack gathered by the swinging rod, which falls
out of the way, but is prevented from extending back to the
reel by the next arm of the wheel, which again binds the
tbread down. This brief and necessarily imperfect descrip-
tion will perhaps serve to show that the chief points of im-
portance in the invention are that it sapplies enough roping
for a draw, and meanwhile gathers up slack, to which the
twist at the proper moment is uniformly communicated. The
movement, in short, is precisely the same asin the antiquated
mode of hand spinning. The first part of the draw is fast
and the latter part slow, so that the thread is thus made uni-
form and even in size. The twisting tubes are slotied to re-
ceive the threads and are actusted by a single belt, By
changing gear, any amount of twist may be given.

RIENLE BROTHERS' TESTING MACHINE

consists of & combinntion of & horizontal differential lever
and a hydraulic juck  The lover is kept balanced by sdding
weights until the material under examination breaks, The
capacity of the machine is 40,000 1bs, No tests have been
made as yet for want of specimens. The attention of foun-
ders and others is called to this need, as it is desirable that
the merits of this invention should be determined. Pieces
of any metal which it is desired to test are requested; the
giz9 is not to exceed $ inch in thickness by 24 inches width.
This machine was illustrated on page 207, Volume XXVI1 of
the SCIENTIFIO AMERICAN,

Anew form of lathe center grinder deserves a word of
commendation. It consists of a pmall wheel, easily moved to
any angle or position on suitable frame work, and sctuated
by & belt from the latha polley. Jarboe's emery wheel has
the peculinrity of being saturated and combined with oil, so
as not to draw the temperof tools sharpened or ground upon
it. The same inventor uges an endless belt of canvas cov-
ered with emery composition for polishing fine work. An
admirably bullt

AR COMPRESSOR,
from the Rand & Waring Drill and Compressor Compnny, in
well worth careful examination, In this machine, the air
cylinder is horizontal, while the steam cylinder is situnted
obliguely above it. T'he piston and rod of the former nre
hollow, the latter passing through the oylinder. A stream
of water passos through these portions and around the alr
oylinder, thus keeping the parts always cool, The stenm
cylinder, unlike the Burleigh and other mnchines of this
kind, does not have apiston rod acting directly upon the air
pump, but is connected with the latter by a bell erank mo-
tion., By this armogement, the first and most powerful
part of the stenm stroke causes the lust aod most resistiog
portion of the stroke in the alir cylinder, and vico vorsd, so
that regularity of motion ls insured. The out-offs are ad-

Justable, 8o that the stonm may be used oxpanslyely in ma-

~—

klug tho first purt of tlm nir cylinder utroko, thus grontly

economizing power,
THE HOWARD BUPERIBATED AITt ENGINE

fs o novel and ingenfous dovice, whieh In construoted to avoid
that common defect of machines of it class—hot valves,
The prineipal portions of the apparatus conslst of a hot alr
cylinder and air pump, which are connected by a pnssage fit-
ted with n suitable valve. In the hot air oylinder soapstone
is used an a lining, and «lso as o packing for the piston. The
fire Is mado in the bottom of the cylinder. The cranks of
the air pump and the cylinder are at right angles. The ex-
haust, leading into the passage between the cylinder and
pump, opens when the hot air piston is at the end of its up
stroke, The latter then descends, but when at mid stroke
the pump piston commences its descent, The cold air from
the pump eylinder and the hot exhaust meet in the commu-
nicating pnesage, the temperature of the combination belng
sufliciently low to keep the valve cool. Finally, cold air
passes through the exhaust, oleaning the valve and blowing
away all dust, ete., so that it will rest fair on its seat, The
exhaust closes a little in advance of the hot sir piston, and
also beforo the pump piston reaches the end of its down
stroke, so thata compression of air results, or rather the lat.
ter is banked up, so tospeak,in the passage. This air on the
opening of the valve and at the beginning of the upward
motion of the hot air piston, rushes into the fire pot from
under the fire, and, becoming rapidly expanded, forces the
piston to the emnd of its up stroke.

It will be seen that the valve, which, we should have men-
tioned is operated by a cam, and rod leading from the shaft,
is always kept cool by the reduced temperature of the air
that surrounds it. The machine on exhibition, we are in-
formed, has made 150 revolutions per minute, burning 1%
pounds of coal per hour, and developing a power of 60 foot
pounds per stroke. 'We cunnot leave this engine without
reference to a remarkably ingenions

COAL FEEDER

with which it is supplied, and which automatically serves
to supply fuel as required. This apparatus consists of a
hemispherical receptacle, in the bottom of which is a groove;
in this groove is a sliding piece worked by mechanism from
the engine. This piece acts to push a piece of coal which
may restin the groove along the same up to the edge of the
receptacle. Here, a wire fastened to a moving standard
sweeps the coal into & hole cut nearly through a small sbaft.
Then this shaft turns over and throws the lump into a hori-
zontal, straight passage leading to the fire. In this passage
is a piston which strikes the coal and pushes it into the grate.
Suitable tubes serve to convey the smasll pieces of coal to
the hemispherical receptacle.
A new
GERICEE'S TURBINE WATER PUMP

has been placed in position since our last visit. The name
of the machine explains its construction. The results thus
far obtained are quite satisfactory, ss a ten inch stream is
thrown, lifting 4 feet—belt 5 inches.

Several kinds of packing are exhibited; that of the Sil-
ver Lake Company is incorporated with soapstone. ** Hitch-
cock’s” is, by some secret process, made with plumbago. Ste-
phen’s parallel vise, we notice, has'a new arrangement con-
sisting of a movable piece in the jaws adapted for holding
bevelled articles.

The Machinery Department is receiving new and improved
inventions almost daily, so that in succeeding notes we shall
doubtiess have many other novelties to present.

—— - S
THE FROZEN WELL OF BRANDON, VERMONT.

About a mile southeast of the village of Brandon, Ver
mont, there is situated a well, 41 feet deep, the water of
which has the remarkable peculiarity of remaining frezen
all the year round. In 1850 the owner of the property be-
gan the nenal excavations for water. After passing through
4 feet of clay and 10 feet of soil, a bed of frozen gravel, 16

feet in thickness, was encountered, which rapidly changed to

mud when exposed to heat. Further digging penetrated
another bed of clay, and finally a layer of clean gravel, in
which water was found. As the winter months approached,
ice began to form in the well at the rate of from 2 to 4 inches
over night, while daring the tucceeding summer, though the
well remained open, an occasional skim of ice would appear
on the surface.

Eventually the well was abandoned, but since it has re-
mained unused, it is found that if the winter ice isnot re-
moved when the weather is quite warm, the water remains
frozen through the hottest months. During April last, ice
20 inches in thickness was taken out, but as the w
at that time was chilly freezing again took place. On July

16 of this year, the temperature in the shade was 85°; st

two feot from the surface of the ioe in the well, the mercury
sank to 82",

In 1860, four shafts wero sunk in immediate nmlt_(mlvib 3

the well without striking frozen ground ; -nm'z.:n Pli
wore succossful but the experiment waa ne d,
though wo learn that it will be once moro undertaken next.
summer, There is conxiderable spoculation in sclentifio clr-
clon as to why thia, artion'ar locality, Mﬂrmm )
should permit the winter cold to descend u

20 feot of clay and gravel and froeze
nveraging 14 foet thick, aud you not affect

.




is belleved, have protected the

for thonsands of years, while the

in the n 3

Conn.,who bas wlready spent some time

of the subject proposes noxt year to
& greator distance,

novelties to be seen at this Exposition is a
r, for conveying live fish from the Volga to
 is furnished with water tanks, which are
J at proper intervals, with freah water at the railway
‘stations. In this manner, live fish are conveyed to market
in th+ best condition, with much success.
— - E—
m ADVANCE IN CRUDE PETROLEUM,

~ The petroleum oil producers of Pennsylvania have been
holding conventions of late, and have finally agreed to sus-
pend the pumping of oll and the drilling of new wells for s
period of thirty days. The object of this movement in to
socure an advance in the prices of crude oil, which at present
are ruinously low, to wit, §3 per barrel, placed on the cars.

The total production of oil in this country is stated to be
about 18,000 barrels per day, and there are now above
000,000 barrels in stock. On account of this immense sur-
plus, the producers are in the power of the refiners and ex-
porters, who are able to keep the price of crude oil down. It
is expected, by stopping production for thirty days, the stock
on band will be reduced to somewhere about 400,000 or 500,800
barrels; and some fayor a suspension of production for sixty
days, which would redace it to 200,000. The productiveness
of the wells would not be over 1,000 barrels per day on re-
suming, and the price of crude oil, it is calculated, would go
up 1o §5 per barrel, or nearly double the present rates. The
producers have also agreed to suspend the use of torpedoes
until March next.

S —————
FRANCIS LIEBER.

Doctor Francis Lieber, the distinguished German suthorand
publicist, died suddenly in this city on the 2nd of October.
He was born in Berlin in the year 1800, and at an  early age
entered the Prussian army, taking part in the campaigns that
culminated in the fall ‘of Napoleon I. In 1827 he took up
Liis residence In this country, living first at Boston. In 1835, he
; was appointed Professor of History and Political Economy in
I the South Carolina College at Columbia, which position he
g held until he accepted, in 1838, a similar professorship in
Columbia College in this city. Professor Lieber, though ad
vanced in years, was at the time of his death a powerful and
oloquent writer, his latest works being striking essayson the
subject of prison management and punishment.

-
Mur, TuoxMas GreAvEs Barnow, C. E, proprietor and

Srientific Imerican.

Heydrick’s Traction Engine and Steam Plow, capable of as-
grades of § foot 1n 3 with porfect ease. The Patent Iight for the
Houthorn Stntes for sale, Address W.ILI. Heydrick,Chostunt RILLPRils.

The Berryman Steam Trap excels all others. Tho best is
always the choapsst, Addross I I, Davis & Co., Harttord, Conn.

Wanted—Coppor, Brass, Toa Lead, and Turnings from all
Parts of the United States snd Canada. Daplalos & Hoaves, 78 South
Broad Street, Phlladelphis, Pa.

Tested Machinery Olls—Kolloy’s Patent 8perm O11, §1 gallon ;

Eagtas Of), 75 ota. | Filtered Hock Lubriesting O1l, 73 cta, Send for cer-
Uficates, 116 Malden Lane, Now York.

For Sale—A Second hand 60 1b, Hotehkiss Hammer, in good
order; also, s 3 fo, by 6 M. Maner. E. & 1. J. Gould, Newark, N, J.
Williamson's Road Steamer and Steam Plow, with Rubber
Tires. Address D. D, Willismason, 2 Broadway, N. Y., er Box 159,
Kelloy's Chemical Metallic Paints, §1, $1-50, $2 per gallon,
mixed ready for use. Send for cards of colors, &e., 116 Malden Lane,N. Y,
Kelloy’s Pat. Petroloum Linseed Oil, 50c.gal., 116 Maiden Lane.

Belting a3 is Belting—Best Philadelphia Osk Tanned, C, W,
Arny, W1 and 3 Cherry Btreet, Philadelphia, Pa.

The Berryman Heater and Rogualator for Steam Boilors—No,
one using Steam Bollers can afford 1o be without them. I B Davia & Co .

Steel Castings to pattern, strong and tough. Can be forged
and tampered. Address Colllns & Co,, U Water 8t., New York,

Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct,

T. R. Bailey & Vail, Lockport, N. Y., Manf. Gauge Lathes,

Walrus Leather for Polishing Steel, Brass, and Plated Ware
Greene, Tweed & Co., 18 Park Place, Now York.

Brown's Pipe Tongs—Manufactared exclusively by Ash.
croft, Sudbury S¢t., Boston, Mass,

American Boiler Powder Co , Box 797, Pittsburgh, Pa., make
the only safesureand cheap remedy for ‘Scaly Bollers.” Orders sollcited,

Windmills: Get the best. A P.Brown & Co, 61 Park Place,N.Y.

Boynton’s Lightning Ssws, The genuine $500 challenge,
Will cat @ve times a8 fast =3 sx aX. A € {00t cross cut and back raw, M
E. M. Boyntos, 0 Beekman Street, New York, Sole Proprietor,

For Steam Fire Engines, address R. J. Gould, Newark, N, J.
Brown's Coalyard Quarry & Contractors’' Apparatus for hointing
sadooaveying material by iros cable. W.D. Asdrows & Bro a4 Water st 9.Y,

Ashcroft’s Self-Testing Steam Gauge can be tested without
removing It from Its position,

Better than the Best—Davis’ Patent Rocording Steam Gauge.
Simple and Chesp, New York Steam Gange Co,, ¢ Cortlandt 8¢, N. ¥,
The Berryman Manf. Co. make a specialty of the economy
and safety In working Steam Boflers. L. B, Davis & Co., Hartford, Conn,
For Solid Wrought-iron Beams, stc., see sdvertisemens. Ad

dress Union Iren Mills, Pittabured, Pa. , for Uthograph, etc.
For hand fire engines address Rumsey & Co, Seneca Falls,N.Y .

All kinds of Presses and Dies. Bliss & Willinms, successors
10 Mays & Bliss, 118 10 12 Plymouth St , Brooklyn. Send for Catalogue.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin
ey, for sale or reat. See adverilsement, Andrew's Pateot, Inaide page.
Portable Baths, Address Portable Bath Co , Sag Harbor, N.Y.

Presses, Dies &all can tools. Ferracute Mch Wks, Bridgeton, N, J,
Also 2-Spindle axial Drills, for Castors, Screw sad Trunk Palleys, &c.

‘editor of the London Journal of Gas Lighting, died r tly
in that city, JE. 61.

Facts for the Ladies,—~Mrs. Robert Chalwers, Detrolt, Mich,, has
wred her Wheeler & Wilson Lock-Stiteh Maghine constantly since 1864, do-
Ing her tamily sewing tor nloe persons, and genoral droas-making, without
auy repalrs or breaking u noedle, Eoo the new Improvements and Wooda'
Look-Stitch Ripper.

B Business and  Personal,

Ihe Charpe for Insertion under this head s One Dotlar a Line. If the Notices
cxcced Four Lines. One Dollar and a Hulf per Line will be charged.

; Guuge and Nulling Lathe combined, $30.00. Wm. Beott,
Bloghamton, N, Y.

Guuge Lathes with attachment for turning Nulled Rolls,
Spindies, Moulding, &c., $30.00, Wm, Boott, Bloghamton, N, Y.

B 200 por ct. profit. Ssmple post pald for 25c. Will sell in
: : city or country, Wendell & Franols, 416 Walout 8t., Phlladelphia, Pa.

, Mechanien] Draughtsman wanted, Beo advortisement on

! 4 page 22, : .

Lymaon's Gear Chart, 60c, E. LymanC, E., New Haven Conn,

 § A Gentleman from Berlin is dewirous of corresponding with

’ Patontock, With & view to Introducing thelr Inventions In that City,

e | or would sccept Agencles.  Unoxcoptionable reforencos ean be given.

' Address Box W2, New York Fost Ofige,

Gatling guos, that fire 400 shots per minute, with a range of
oyer 1,000 yards, and which wolgh only 13 pounds, are now belng mmde at
Calt's Armory, Hartford, Conn,

Wanted—A situation by a practical mochanic of exporioncoe,
good addross, energy, and Integrity. Unexceptionable roforences ex.
ctinnged, Address Bupt,, Box 1407, New York Olty ot OMee, )

For 15 in, Bwing Eogino Lathow, addrons Btar Tool Com-

B ! pany, Providence, B. 1.

The patentoos of a very valusble spring bod are In this clty,
for the purpose of dispotiug of the U, K, patent Hght.  Addross IL Oray,

¢ ML Broomo Htreet, Now York,

Maochinists ; Nustrated Catalogue of al) kinds of smull Tools
and Materials sent freo. Goodnow & Wightman, 28 Corahil), Doston, Mass,

Pipe Cutters, squnl to Btanwood's, for cutting off iron or brass

Ly pipe. Price, % to 1, 82.50,  Apply 10 G, Abbott, 51 Devonshilie Btroet
Boston, M,

Ashicroft's Orlginal Steam Gauge, boat and choapost 1o the
markot.  Address E. H. Ashoroft, sudbury #t,, Boston, Mass,

Millstons Dressing Dismon | Machine—Simple, effective, du-

foble.  For desceiption of o above soe Belentifa Amorioan, Noy. 2ith
e 1808, Alwo, Glagior's Diamonds  Jolin Diekinson, 84 Nassan st N, X,
AR For Bawyer, or Circular Mill Oporator, would go West or
Bomth, Address J, P, Adames, Fittatield, Pike Co., s,

| We present herewith o series of Inguiries embracing a variety of topios of
greater or less general interest. The questiona are simple, it e true, dut we
prefer to elicit practical answers from our readers.

1.—CArcuT.—How is catgut prepared for fiddle strings
and other purposes?—G. A. B,

2 —~HyproGEN LAMyr rvor HeATING PUrrosgs.—Can n
hydrogen lamp be used for heating purposes?—F, G. V.

3. ~GRINDING LENSES.—How are lenses ground and pol-
fahed, and what substances are used tor the purpose?—G. A, B,

4. —PorisaiNG STEEL—Will some one tell me a good
method of giving hardened steol & high gloss polish?—E,

5 —DexTRIN PASTE.—Will some one inform me how I can
make dextrin pasto which will not forment or become sour?—H, A. Il G,

6.—Power oF WaTer WieerL,—What power can be ob.
talned, trom an overshiot wheel thirty-five feel 1o dinmeter, with sixtoon o
bic Inches of wator?—W. C., Jr.

7. ~CURING BLADDERE.—What is the best process for cur.
ing beet biadders for putsy makers' use, and what chesp article, that will
not Injure the bladders, can bo pul on o them 10 Keep the bugs (rom cating
thew ?—J, I 8., of Mo.

8. —~DARWINISM,—When the rats, In the ingenious trap
dosoribod in & recent number o) your Journal, * At* all night and only one
suryived, was it what Durwio meant by the survival of the * ttes?''J, ¥,

0. —PresenviNG Ixsgors.—How can | presorve insects
without putting them In alcohol?  Sulphate of lron and copper does not
do, 1"

10, —Kresing Ixspers.—How can 1 kill insoots which 1
wish Lo preserve aa spoclmens? Cyanide of potassium in solution Is dan:
gerous and vohandy. —F,

11, —BrurriNe Brons,—Yhat can 1 gubstitute for arsonie,
used 1n combinatien with cotton wool, for stuffiog birds, ate. -1,

12, ~DiMENEIONS oF At Posre.—How large an alr pump
do 1 want, and at what speed atiall 1 ran it, ta Xeap ap A COnAtant pressurs,
through & pipe three elghthn of an tueh in dinmeter, of 100 e, Ob the
pquare Ineh? What powor will It take 1o run the pump, and how Iarge
should the alr chambor e 20, O, W,

18, ~TrovsLi wirn TomarTors, My tomatoos have fre.
quantly turned Into water of & Osagrenable odor and aorld taste.  What
onases LhIN? 1 une perfectly alr Hght Jars, sad follow the best roeipes
What produces o change, and whist becomes of the solld tamarol 1,

14.—QUARTZ GiLARS.~Quarts i inpensible to the hlow-
pipe Bame.  Mow then s 14 posible to make yuarte lass, which Likink W
used for some purposes?  Is not the blowplpe the Dorcest fame knowe?* 1
poeins 1o me Ahat ) this (s true, uALtA must be vory dimonls to work upon
tho rod of tho glass blower, It how 18 it accemplishod?-1*,

15 —Mornenr 18 Vixgoan.—Has the substance called
mothar In vinegar aver boen snalyred? | fiad that the mother sppeared
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through the microscope ke & picce of moss. Upon the contact of ajtric
scid, it became contracted sad Jost all the halritke brasches. The most
curlous part i that,whan washed aud thrown apon & plece of loe, It sudden -
1y regained (in former sppearance. What canses ihis 7-F.

16.—Rumovine Rust vy Diprixo.—WIill some one inform
me whether there 1s & liquid by which rust osn be removed by dipplog? I
have sbont %0 (ool goversd with thick yost, Bot spotted bus coversd;

some of the 1ools are of wich fiape that the ruet esapot be removed DY
friction.~8. A. T.

17 —~Honae Powrn.—Which will secare the best resuls, a
horsa walking on the periphery of & whee! near the tammit, or the same
horse walking st the same speed on an ordiaary horss raliwsy power, COm-
monly used for agricaltural purposes? The two machines sre sapposed to
be st the sume angle of Incllostion. —K, M, K,

18 —AxTs 1x A Tronr Boxes.—Can some of the learned
readers of the SCIENTIFIO explaln the followisg phenomencs? Some time
#go 1 placed o Bne beetle In what | should consider & perfectly alr tight
box. 1 was called upon, perhaps & month afterwards, 1o open the box.
There oy the beotle, literally overrua with red auts and peculiar
white ones resembling the erab. Cas asy one cxplsio this?-P,

19.—Srrices oF Leataer Brurs.—I am advised to run
my leather belts »o that the inside splice will run agsinat the jolot over the
pulleys, s In this way the outside Jolnt will run with the current, and will
do much 1o obviate the starting of splices, This advice belng st variaoce
with the general snd opp way of ¢ leather balta, will you inform
me as 1o the best manner of 80 dolag?~J. J. K.

20.—~Fricrioxar GEARiNG~Can I put an intermediate
friction pulley, say 36 inches in diameter, between a 72 inch pulley on the
maln shafl with 230 revolutions and & W loch puiley on the raw arbor with &9
revolutions, and de the work as well as with a belt runniag under & dMader?
Should both the mala 72 Ioch pulley and the 3 loch Intermediste pulley
be made of wood, the 3 Inch on the saw arbor befog of fros? I proposs to
have the Intermediate pulley so arranged &8 1o be thrown out and In whea
stopplaug the saw and startiog. W, P, W,

Answers to Corvespondents.

APECIAL NOTE.—Tha column b designed for the general interest and in-
struction of our readers, not for gr replios 10 ¢ « a
purely business or personal nature. We will publish such inguirics
Aowecer, when pald for as advertisements at §1°00 @ lne, under the head
o ** Business and Personal.”

ALL reference o back numbers must be by rolume and page.
e

ParxT Srarss—R. L. H, asks: How can I remove paint
stalns from wiite shirt b 7 Answer: Apply ether, and
have 2 bowl of cold water ready to plunge the linen Into Immedistely
after using the ether.

J. F. W.says:—I send & piece of ore of some kind. What
Isit? It is plestiful on top of the ground, dut o what depth It extends, I
cannot tell, Answer: The specimen is Iros pyrites. Wiea abasdast, it
Is valuable, not for the fron, but for the sulphur and the copperas It af-
fords.

A. J.,, of Ohlo, sends us a mineral and asks what it is. An.

swer: The specimen Is & nodale of iron ore, chiefly the catdonate. Such

dules are dl inated through the sbales of Ohlo, and iz the coal re-
glons generally. Any ore of trop, U abundant, is valaabdle.

Car CovrLixg Daxaens.—A lady correspondent, C. P. P., of
TIL, writes 10 say that as efficient system of coupling without golag de-
tween the cars is o operation oo some of the roads In her State.

W. C. W,, of Ind.—The transparent mineral that you send
s quartz. The otheris lron pyrites. Nelther areofvalze. Whetberyon
will find coal or blsmuth if you costisue to bore, remalzs 10 be seea.

Fricrion.—S. M., Jr., asks “ why a rolling motion produces
much less friction than a siiding one ™ ? Answer: Let & M., Jr., watch
the progress of 3 wheel of & rallway car, when It Ie securely locked by
the brake, aloag the rall.  The friction will s0on wear a a8 place oz the
the tire of the wheel; Dul the moment the draka b relessed, the wheel
begins to turm, and the rollisg motion takes Whe plsce of the sliding one.
The tire of the wheel will then move st the sams rate & te vehicie pasees
nlong tho rall, and thore will ke no friction other than that occurriog at
the polnt of contact, which is perpetually chasging both on the tire aod
onthe rall, S M., Jr,, will see, If he will obaerve carefully, how the
friction ia the rolling motion is 20 alight compared Lo that of the ether.

REvoLUTION OF THE EARTIH—A. F. M.'s query, No. 8, page
A2, whether the earth’s velocity upon its axis will be locreased by moving
matter from tho equator Lo the poles Ia 1o be spswered 1a the alirmative,
A very slmnple experiment will give a pretty good llustration, Tie toons
ead of » thin stzing of about oue or two feet length, & oall or any small
body ; hold the other end In your hand and awing It in & vertical plaae, al-
lowlng the string 10 wind itsell round a Apger in order to shorten It con-
tououaly, As thus the body spproaches its cetiter of revolation, it will
incroase 1A velocity round the finger at a very remarkable ralo, 1ia ab-
solute velocity does not lucrease, butl the orbit becoming smaller, the
body can make its way in & shorter time tn gvery succesdiog revolution,
—H. I, of Pa. [(We fall to seo the connection hetween H. B expert-
mant and tho gquestion, —Kns, ) .

PArASITE OF THE BLAck Crioker,—The * brownish snake"
wore than nine inches long,found (n the body of the crashod crrcket man-
Honed on page 185, wis & gonting, & gonus of sermes,  Suoh are frequeat:
1y found in grosshoppors and varioas lnscots, and also o their larval stage
In vogutables. They are ofton ealled ** halr suskea™ or worma; when
aboy 1 was led to belleve they wors animated horsshalrs, as they are fre.
quently met with In streams o aotive motion. Auny work on sodlogy will
«ive an sccount of them. The erfeket did not swallow the saake, nor did
the sunke ortginate there; It stmply tminuated 1ts slender form (nto the
SOt parts, botwaen the sealy averlapplog of the ssetlons of the external
shell, —J, 8., of Va,

VErMix 18 Frure—To M, 8, query 33, page 138.—Put in
with the frult, when storing away, the leaves aud small twigs of the
China troe, A largo quantity s not required, and the leaves, ote., can
oadly Do taken ont whan the frattis 4o be used,  This Is a certaln prayen .
tive agalnst worma bn all Kinds of dried fralt, aod [ have used 1t for severs
Al yoars 1L AL K, G 0f 8 O,

Twia Ginonens~C 0, of Pa,, writes an follows, with spec.
lmens: Boolosed you will find {wo twigs, as found oo the ground under
Uie trees In oy grove.  After a wingd, dosens of thom can be found oun the
groand, Bomethnes long Imba nearly an toeh tn dismeter are found, in-
varlably dead, and always o each & worm, which | have plugged op In
o mnallor spoclmond | tha larger | have Jeit as I ploked 16 ap, but, as L
Bave 80 wany hnes found worme i Wewm, | am quite sure ibere s one In
I, Biandlog under Uie Lroes and |0oKLg tp, 006 04n 0a the dead hranch-
en. and when Knooked off & worm ix found 1o wach, Sometimes a yard
of pIth Is eaten cloan out. What isia?  Willthey eventually Kill the trees
and ean anything be done for them * Answer: 1 x very diificult 1o dever
wing & wpootes fram the grab alone  This seets telated 10 the girdiing
boatle, onelderes otngiatia, aotmon tn Penoaylyania at end of summer,
At (Y (luwtrated aud desoribed on page 55, Volume XXV of the Saiax.
IO AMKRICAN. The parent gindles the braned bolow the spot where it
Arposiis 118 axEs, %0 UBAL tho 1arya mAy feed upoa the dead wood. Soap.
1ax 0 whitawashiug e hranchies 1o provent the beetle from Iaying ite
ek 18 recommanited, This apecimod le doublless ane of the ceramdyel-
dae or 1ongleorn boetles.  The hekory borer, chlon cinctus, makes stmilar
Jonk gnlleries Lo the tranks of hlokory trees, the worm often working ite
way ont of the wood aftar 1t has been made up 1uto farniture or carcages,

UG
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Cironoronm.—To C. T. B, query 1, page 170.—Put 30 fluid
ounoes of alcohel and three gallons of waler into a capactous still; bring
10 & tempersture of 1%, then add 10 pounds chlorinated ltme and 5 ponnds
quickiime (dlaked), Distil cantiously, withdrawing the fire as soon as
dlstiliation commencos. When the product reaches 3 fuld ounoes, the
rocelver 14 10 be withdrawn, Pase its contents into a bottle with balf a
gallon of water and sgitate, allow to settle, withdraw the supernatant
fuld, and wash the heavy lower product three times with pure water,
Now agitate the washied chloroform for five minutes with an equal vol-
ume of sulphurie acld, Allow it agaln to setile and transfer the upper
stratum of liquid to a flask contalning 2 ounces fased chloride of caleiam
and half an ounce dry siaked lime. Agitate well, and finally dtetil the
pure ehloroform by means of & watler bath, using s Liebig condenser.—
B HOH,, of M.

RELATIVE HionTts oF THE ATLANTIC AND PACIFIC OCEANS,
=Tod. P. W,, query 12, page 17, —The welght or pressure of the atmos-
phiore at the sea lovel 1s about 13 ponnds 1o the square lnch or 2,100 pounds
10 1ho square oot ; and this wounld ostse & uniform level of all the waters
which surround the globe. Therefore there can be no difference in the
absolate level of the Atlantle and Pacific ocesns. Tides, currents, or
prevalling winds might make a temporary difference 1o the locality Indl-
cated; 100 small, perhaps, ever 10 be sscertalned by the ordinary meth.
ods, A tecent survey has found the lowest elevation on the Isthmus to
be & feet. ~W. L. W, of Ohlo,

Tae Eanma's ORnir.—In reply to O. F., query 6, page 106,
D. B of N. Y. . Mates, on page 170, that the earth is nearest the sun In
July and farthost In January. This Is & mistake. Aphelion occurs In
July and peribelion or pearest the sun in January, when we are about
three milllons of miles nearer the sun than lo July. The reason we have
2Ot the hottest weather In winter, when tho oarth is nearcst the sun, Is on
seconnt of the lnclination of tho earth's axis to' the plane of its orbit,
whon the north pole is Inelined sway from the sun, and at the same time
the sun retreats to the southern trople and shines obliquely on the porth.
orn hemisphere. The contrary takes place In the sammer.—C. L. W., of
N.Y.

SPECTROSCOFE AXD MIcroscorg,—The simplicity and inno.
oence of J. W, W, quory 5, pago 122, in ssking for “ plain directions for
constructing' two of the most exquisite lpstruments in use for sclentific
research is roally refroshing. The most experienced workmon are ro-
quired to prodaco either of aoy real value. If J, W, W. can earn fifty
oents & day st his trade, he onn buy the instruments cheaper than ho can
make them, He oan buy a very falr mieroscopoe for ANty dollars, and noth-
Ing worth haviog for less.—8., of Mass,

DesioNs ox STEEL—Query 7, pago 153.—Use double nitric
scid (aquafortis) for engraving on steel, the design of course bdelng
drawn on a thin coating of beeswax, The Ume required depends on the
depth desired. I K. should experiment a little on 2 piece of steel to
loarn the timo and strength for bimself,—J, W. T.

GRATES ¥OR BURNING SAWDUST.—Quory 8, page 153.—These
should not be too open, and should have greater area than those for
solid fael; but the sucoess depends more on & good draft, If this 1s not
attainable, a fan or steam blower should be used.—J. W. T,

Power or ExeiNe.~—Query 13, page 153.—W. H. P. does
not state at what point In tho stroke his engine cats off, or whother it
works expansively at all, Assuming, however, that it cuts off steam at
three fourths stroke, it will have one and two thirds horse power, from
which an uncertaln amount must be deducted for friction. Under the
most favorable circumstances, one and five eighths horse power wounld
remaln after friction was overcome. The speed, however, Is very slow
for so small an engine.~J. W, T,

SAW My Feep.—To P. P. 8., query 4, page 185, current
volume.~I am runulng o mill with just such feed gearing as you want; I
can change the feed al tly, from slow to fast and oice cersa, and
that while the saw i= st labor or at rest. The head blocks with thelrlever
sl arrangement sre also superior to sny other kind [ have scen, and 1
bave secn a good :oany. I can easily do the amount of work you require

—_— — - —
RAapiaTiox or HEAT, —'I‘n H. P., query 9, page '.m;,_sim-..
heat ts & motion of the particles of matter, heat cannol pass where there

# no matter ; a0, If the alr could be perfeotly exhausted, heat could not be
radiated. Practically this exhanstion In tmpossible. Alr Is hested by
convection, so 1. P, must provide meaus for the supply of cold alr to his
furnace, a8 woll as for the passage of the heated alr to the rooms, This
oold alr may come from the rooms by separate reglstors, when thore Is no
ventilstion, or better from the ontslde, when the rooms, If Kept warm,
must bo st leart partially ventilated, and It should enter at the bettom of
the farnace.~L, K F. G., of Mass,

ATTRACTION —To A. F. M., query 7, page 202.—The pith
balls placed on waler come together because they attract each other,
Every body sttracts every other body. When bodies are freo 1o move, as
when floating on water, they come In contaot, < L. I F, G., of Mas.,

EXTRACTING Si1LVER ¥ROM WasTE Propvors,—To J, H, P,,
query 1, page 217, «DBoll your mixtare of miver ohloride, eream tartar, and
salt, in water, which removes the two latter; dry the ehloride and mix It
with an equal welght of dry earbonate of sods and heat {1 a common sand
cruciblo to & white heat for half an hour. A button of pure sllver will be
found at the bottom of the crucible when it cools. Or boll the ebloride
with astrong solution of caustic potash untll It has become perfectly black,
then soparate by fltration; after washing thoroughly with water, pure
oxide of sliver remalns, which may be converted into nitrate by dissoly-
log It In pitric acld, evaporatiog to dryness and heating to fasion (o expel
oxcessof acld. You canconvert the metal luto nitrate by the same pro-
cess.—C. L. R. 8 ,ofD. C.

Brick Burxinag QuestioNs.—To 8., query 4, page 202.—
Soaklog the brioks with water and rosetting will Inyolve very considera-
ble labor and exponse, and L think the advantage would not compensate
for the relighting of your fires und burning long enough to haye good hard
brick. Under any elrenmstances, probably more coal proportionately
will be required than if they had been burned off at first.—E, H,. H., o1
Moss,

CororiNg Bruuranp BAanvs.—E. L. H., query 8, page 26, can
color ivory bllllard balls with an infusion of Brazil wood in stale urine, In
the proportion of one pound to & galion; or by a solution of dragons'
blood In splirits of wine,~D. W. H., of Vt.

ExTrAcTING SILvER rrROM WASTE PRrOpuUCTS.—Query 1,
page 217,—J. H, P, should mix his waste product vontaining chloride of
silver with carbonatos of soda and potassa, and put in a crucible and fuse
for 20 minutes, On cooling, the sliver will be found chemlically pure and
soparated at the bottom of the crucible In the form of s button.—W.L.R.,
of Md.

CONSTRUCTION OF LI¥E BOATS. —Query 12, page 217.—A true

1ife boat should be capable of self righting and self ballng; that is to say,

she must have conslderable sheer, with large alrtight tanks in the onds,
and water ballast, or sn Iron keel, or both, s0 that she cannot remaln bot-

tom up. Inorder to free horielf of water when she ships a sea or 18 cap-

slzed and righted, she must haye small space Internally where water can
lodge, and large space filled with alr chambers or cork and very large
dellvery valves. She must pull and sail well, and be large enongh to
carry at least ten mon besldes her crew of &ix men, When the Duke of
Northumberland, In 155), offored a prize of one hundred gulneas for the
best life boat for the coast of Great Britain, 280 models and plans of boats
and rafts were offered. The reward fell to Beeching, of Great Yarmouth.

His boat was 36 foet long, 934 beam, 3 deep, 8 feet sheor, with extra buoy-

ancy of 8% tans. Her Internal capacity up to thwarts was 5tuns, and area
of valves, 276 square Inchies. Her weight was 33 tuns, her water ballast 2
tuns, and keel (of fron) welghed half a tun. Herdraft with 80 men on
board was 2 feot 2 Inches; she was propelled by 12 oars in double bank,
and 2 lug safls. She cont £25). Detalls sre given, by the committee; of
thirty of the best of the 2% boats. These varled In welght from 1,120 to
10,080 pounds, and in cost from £35 to £230—average, £107. Itfollows from
these facts that a regular life boat is not the best thivg for our coasting,
river, and lake passenger steamers. She will be too heavy to handle in
sudden emergencies, and too costly. Therefore in providing the means
tor lng the ber allowed by law, wo must bave, first, a number

with my ¥ ioch saw, making 40 revolutions per minut The wood
wheel you descride will oot dothe bual ; besides, a wooden wheel s a
oulsspce. ] use an fron turbice wheel. It is not patested and is very
cheap, and s equal 10 several wheels that run by the wind of thelr manu-
facturers.—E. G. D.

Irox Roust Starss.—E. H.H., of Mass,, gives on page 170 a
recipe for removing iron rust stains from cloth, by the mixture of one
part sulphuric acld with two parts of water. This reminds me of the
story of the Irishman who went to & physician for s prescription for pre-
veating his dog from growing larger. The doctor directed himtogotoa
drug store and purchase ten grains of strychnla ia crystals, and give it to
the dog ; and he wonld warrant that the dog would stop growlag. charg-
iog Pat ANty cents for the prescription. Pat did as directed and the dog
did stop growing, and breathing too. The prescription given by E. H. H.
wiil not oaly take out the stains but will estirely destroy the cloth on
which the stalzns are found. Now IfE. H. H. or any body else will use &
strong solution of oxallc instead of sulphuric scid, the stalos will be ef-
fectually removed without injury to the cloth. Saturate the stalned spots
with the solution once or twice, and spread them In the sun. Oxalic acld
1s polson, and should be so labeled, and Kept out of the way of chlldren, —
R O. W, ofN. Y

PosiTION OF ECCENTRIC OX CRANK SHAPT.—M., query 11,
page 122, Is right ; for the lead of the valve Is the distance It Is In advance
of tae piston, and can only be effected by settiog the eccentric abead of
the crank. But this does not effect the lap. To prodoce the reverse mo-
tion by the lak, as nsed on locomotives, the eccentrics should be set
pearer together on the opposite side of the axle from the crank pin, which
M.’s foreman cso plalnly seeifhe examines the ricsofal Aive,
—B. W. G., of Mich.

Currixe TaE Coas or MorTisE WHEELs.—Query 20, pagoe
153, A machiulst of my scqualntance cuts the teeth of * mortise' whools,
—core wheels we call them—1n » large gear cutter. Hiscutters uromade
of thin plates of steel (hand saw blade is found to answer), cut to the
shiape of the space and {nserted in recesses cut radially Into the periphary
of an iron blsok, and wedged fast. e at first used six outters, then four,
then two, and finally found that one would spswer every purpose, The
cutting face belng radisl to the shaft and In the plano of ita axiy, the
shape of the cutter s the exact shape of the space. The teoth are mostly
made of kickory, though sugar maple §s sometimes used. 1 cannot tell
the speed proper for the cntter, but 1t 4 probably not less than 1,000 reyo.
lutions per winute, and cortalnly not faster than other wood outting ma.
chinery.—J. W, T.

Brecwic GrAvirY.—Query 15, page 158.—At the level of
the sea, there can be no difference between the welght of bodles at the
equator and st the poles. If there were, the water of the ocean wauld
sink where It was heaviest and rise whero 1t was Hghtest till the equilibrel
um would be restored and the welght would be the same. This Is what
has taken place, for the centrifogal force due to the earth'srotation has
enlarged 1ts equatorial st the expenss of the polar diameter. 1f the sxis
of the earth should chsnge, the shape (00t of the water meroly but of the
solid crust aa well) would change also til anew equilibriui between con:
trifugsl force and gravity would be eatablished. —~J. W, T,

PAINTING Roo¥s.—To LM, query 4, poge 217.—Good Venotinn
rod, ochire, or mineral palnts, mixed with one third boilod and two thirds
raw linsesad oll are the best for tn roofs, The rosln should always be tho.
rouuhly seraped off & new tin roof before palating. 1 8nd the best time o
the year 1o paint & roof is when It needs It ; there is no absorption In Ua
¢ there I8 12 wood. The old paint, if solid, should beleft | blistered, all
that 18 1008e Mol be clesned off. A coat of palnt o5 & roof might last
five yours, bul & 1oof, 19 keep 1t 1n good repalr, should be palnted at least

ot boats, each with suficient buoyascy, In cork or alr tanks, 10 enable her
10 be freed of water, as far as possfble by large valvesand then by baling
with buckets. And sufiicient of the buoyant properties must be in the
ends, 50 that she caonot remaln bottom up. This Is all we can hope to
sccomplish in boats for passenger steamers. Next, we must have raftaof
wood and cork, metallic alr cylinders, or vulcanized rubber cylladers,
covered with stout canvas to take the strain. The best of these Is the
Iatter, known as the Perry raft,or more recently the Monitor raft, of which
I have had suflicient experience to recommend It as the best thiog ln all
for saving lfe. It may be crowded with peopls, and will g0 on shore, end
or broad side on, without beiog capsized through a heavy surf; it can be
thrown overboard by s few men and csanot well be injured; it has oars,
but they are not essential, as In & life boat, to kecp her end on to the sea,
Your loquirer is evidently not web-fcoted. The best Iife boat cannot be
depended on to drift on shore or at sea gulded by rudder alone. To his
final question, as to whether a life boat full of people can be hullt to ride
the sen safely until wuccor comes: I answer, yes, but she would be wholly
unsuited to carry at the cranes of any steamer I know of. If Inquirer is
getting up plans to accomplish the object named, he may succoed 1o plan.

plog a bost that can be lsunched by machinery and carry %0 or 100 persons ;
buat he will certalnly fall In findiog any steamboat company to pay for her,

It Is perfoctly practicable and chesp to have all doors constructed as lfe
preservers, aud all saloons or upper structure decks should be arranged
to float off and act as rafts. Volumes may be written on the subject, but
I refrain from writlog any more at present.—R. B, F., of Mas,

Communications Recelved,

The Editor of the SCIENTIFIC AMERICAN acknowledges,
with much plensure, the receipt of originul papers and con.
tributions upon the following subjects:

On Life Boats.—By R. B, F,

On the Wearlng out of the Elements.—By F, F,

On Cylindrical Bollers.—By T, W. B,

On Gravity,—By E. W.

On Ball Lightning, With & Description of a New Steam
Engine.—By. J. R. A,

On the Nature of the Hydrogen Atoms in Benzol, and of
the 8O!OH group.—By R, D, W,

On the Foree of Falling Bodies.—By R, C,

On Sciencs In Court.—By A Bubscriber,

COPIES OF PATENTS,

Persons desiring any patent fssued from 153 to November 98, 1867, oan be
suppliod with oficial coples at a ressonable cost, the price depending
upon the extent of drawlbgs and length of spocification,

Any patent issued slnoe November 27, 1807, at which time the Patent Of-
flos commenced printing the drawlogs and apogifications, may be had by
romitiing to this oMoe §1,

A copy of the olalma of any patent Issued since 1536 will be furnished
for M1,

When ordering coples, please 10 remit for the sazie as above, and state
Bae of patentee, Utle of luvention, aad date of patent.

mrmt American and Loreign Patents,

Under (Als Aeading e shall publish wweekly notes of soms of the more proma-
nent home and forelgn patents.

ORI ATTACHMENT TO DEDATEADS, ~Froeman Eyder, of Great Falls, N,
I ~This lnvention conalsts of & crib attachment to bodstesds, easlly re
moved or attachod to the side, and which, being even with tha top of the
bedstend, renders every facility for the taking out or putting In of chll.
dren by one lylog in the principal bed,

WALL PAran.—Archibald W. Paall and John H. Ewisg, Wheellng, West
Va.~The Invention consista In taking » section of wood whose grain Is to
be simulatod and applying thereto a plastic substance to form the matrix;
then casting molten gutta perchs on this matrix, to get the stereotype
plate; and Anally transterring to paper whose quality and dimensions have
been provionsly determined. Tuis method i« less exponsive as well as more
acourate and cortaln than the common etobing or engraving process.

OsoinaTiNGg DerTu.—Lorenzo D, Newell, of New York city.—~This In-
vention relates to ships' berthis that are plvoted so as to malntain s horl-
rontal position when the ship efther rolls or pitches, sod is an Improvement
oh the lnvention (llustrated in the Soiexririo AMERIOAS, May 21, 1870, It
consists In baviog the pivots st the ends of the berth mounted on slides,
wheroby the berth may be adjusted agalnst the side of the stateroom and
sstoned thereto when not ocoupled and not required to osclliate, 10 save
all the free space in the room in front of the berth for other purposes. The
tnvention also consists In an adjustable balance welght and spparatus for
alifting It, whereby a porson In the berth ean readily maintain the center of
gravity by shifting the welght as ho moyes in the berth, The Invention also
connlits of & convonlent mode of fantening the berth against the slde of the
state room by a rod running through the lower part of it, and fastening to
the side of the stateroom.

Onx Sxranaton.~David Nevin, Georgetown, Colorado Territory.—This
mvention rolates to a new ore separator, in which alr currents, or rather
puffs, are used to eflect the desired separstion of the heavier from the
lighter motals, and also consists In the use of a continuous rotary wire
screen under the hopper, In the use of a sorew for regulatiog the same, and
of n stationary tall soreen Ingonlously arranged for acoomplishing the de-
sired resunlt,

SrLy LUnRICATING BT0r Cook, ~Goorge Parker, Boston Highlands, Mass,
~Faucets and stop cocks as usually construsted soon become loose from
uso and require to be serewed up 8o tightly that the frietion soon renders
them lnoperative, The plug must be taken out sud olled frequently, or it
leaks or sticks when screwed up. ‘The object of this invention is to pro-
vide a remedy for this and to render the fancet self olling, #0 that 1t will
work easily and uniformly st all times without wear or undue friction.

FoLpING Cxin AND CraDLE COMBINED,—Joseph B, Brolaski, 8t. Louls,
Mo.—Thls Invention has for {ts object to farnish an improved combined
crib and cradie which shall be so constructed as to adapt it for use as a
erib or cradle, and which, whon not o use, may be folded Into small com«
pass, 50 that It may be rolled under the bed, stood on one end at the foot of
the bedstead, or placed outof the way in a closet,

Tnxe Proreoror.—Frederick Balloy, Westborough, Mass.—The ohject ot
this Invention 1s to proyide convenlent means for preventing grobs, worms,
and (nsects ascending frult and other trees; and it consists in a sack or bag
and & box or hoop surrounding the tree, provided with an inwardly pro-
Jecting cordon of bristles or similar material,

TEMPOEARY BIxpER.—John F. Adams, Irvington, N. Y.~This invention
relates to & box or receptacie for letters, bills, and other similar papers
which are to be preserved and filed. The lovention consists in the use of &
box whose one corner 1s cut away #0 that the corners of the papers may
project at such corner, to be conveniently punctured and tied, sewed, or
otherwise closed together.

BoTARY FAX Whnxxt.—Thomas H. Walton, Ashland, Pa.—This {avention
relates to a new and useful improvement io appsratus for exhansting aff
from coal and other mines,and for any other purpose for which It may be

BINK Trar. —~George Preterre, New York city.—This Iaveation relstes to
s new trap Lo be applied to the discharge pipe of sinks, with the object of
preventing the ascent of injurions gases or unplessast odors through such
pipe. The Invention conalsts ln the application of sa ealarged chamber (0
such pipe, and 1o the arrangement thereln of a transverse partition and
welghtod valve, simple o construction, and effectual in resnlt.

Frrer1ox CLUTOR AXD Braxe, —Darius Banks, Jr,, Middletown, Conn.—
This Invontion conalsts of aloose wheel on the driving shalt with a hollow
conical hub, which Is engaged with a friction hub on the shaft by sliding o
one direction to set the whoel in motion; and when moved {n the other dl-
rection, to disconnect It from the hub, it Is engaged with a stationary fric
tion brake to stop 1t the hub acting on the inside of the said hollow conical
hub and the brake on the outaide, said drake deing in the form of a hoop or
band surroundiog the sald hollow hud of the wheel. The invention also
conslsts of friction blocks or pads (on the hubd, which is keyed fast to the
shaft for acting upon the sald hollow had of the puliey) which are capadble
of a alight radial movement, and a cone on the pulley within ita hollow
hub, which comes agalost the inner ends of arms of sald pads (at the time
the pulley 1s shifted to be set In motion) and forces the sald pads ont against
the Inper wallof the hollow cone. The wheel s shifted on the shaft (n one
direotion by & foot treadle and sultable connecting levers, and in the other
direetion by s spring. This foot treadle and the lever dy which the motion
Is transmitted from the treadle to the wheel shitter are connected io a'novel
manner, by which the treadle may be shifted laterally along the lever as
much & the width of the treadle, 1o allow of adjusting the treadle to sult the
convenience of the operator.

Dy Goops Rack, —David Kelser, of Roading, Pa.—This Invention bas
for 1ts objeot to furnish an lmproved rack for prints and other dry goods
for retall doalors, which shall bo so construoted uhiﬂldllnmtltlm
And 1o wuek & way that the customors 0an #uo each plece and make thelr se-

other goods upon the counter.

Hoox you DrAYT Cuarss, WinrrLerunes, Iw.-vmnn. Paul, Merrlll,
Me.~This inventlon relates to the construction of iron or metallic hooks
for varlons purposes ; and consists matnly to & plate or shield of heart form,
1n which the point of the hook terminates. For Instance, when the draft
chatn of & plow I8 attachiod with this hook, the connection 14 safe, and the
sawio ls the result In whitfletree conuections—no furning or backing can
Alsoonneot 1t.  Oxen and horses are muoh loss 1able to be Injured by it than
by the ordinary sharp polnted hook,

Brusr  ExTaacron.—Herman M. Ructer, of New Hope, Mo.~This
Invention hina for Its oljeot to farolsh an Lmproyed stump puller, 80 con-
structod AL tho stump may be drawn off by tho same apparatas that pulled
1ty and It connlata In Ao upright frame work, mmrm otvllﬂul'c

bar. Theframo can thus be readily backed
comblination of chatos and pulleys, the
that & small foroe applied 1o the ropes or
st tho ohaln attscbed to the stump, By .ﬁ
power I8 applied, the eatire straln will come
mmnmmum»nmmm

once 1o two yearns. ~E. B, W, of X, J,

Address Munn & Co., Patent Solicitors, 57 Park Row, Now York city,

1eetion without Its belng necessary to throw & whole plle ot calicoos or
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¥ ¥. Siebold, of Xew York eity.—The object of
farnish & chalr which may, at pleasure, be converted
“tﬂ..ﬂ\uﬂ“u that & person may recline in any
o, THiS chair 1a sdaptod for the use of patients 1o hospitals
a0 well as for comfort and ense In ordinary cases.
mon A. Todd, of Sacramento, Ual.—Thuls Invention
1o onable the skater to accomplish on roller
; and confidence, cortaln eomplicated and dextrons
wmmnumnm he natorally 1o-
or foet Inwand, whioh canses & spriog plate 10 assume an

together Thus the skate will desceibe  cirele whose radias i ltmited
by an elastic 100p and the will or skill of the akater. Thna the
skater bas but 1o Incline his foot or feet to one alde or the other In order
1o describe a eircle or aro of a cirole.

SUPPLEMEXTARY STRAX GENERATOR AND CONDENSER.—Bonjamin ¥. lee,
of Harwich, Mass.~The object of this Invention I to enable an ooean
steamer 10 make & voysge of indefinite length without pumping salt
‘water (oto her boflers; and It censists In & supplementary steam genorator
Interposed betweoen the engine and the condenser, by means of whieh the
fresh teed water of the boller is constantly replenlshed. The salt waler s
evaporated by the exbsust stoam In an aApparatus interposed between the
cngine and the condenser, the steam thus generated being conducted Into
the condenser, mingling with the exhanst steam and adding to the amount
of the water of condensation, to be pumped as feed water Into the boller,
18 4 an Invention lkely 10 prove very tmportant in marine enginfering.

HEAD BLoox yor Saw MiLis. ~John Cain, of Greenville, Pa., assignor to
himsell and Joseph W. Edberman, of same place. —This lavention relates 1o
& new arrangement of machinery for adjusting logs on & saw mill by means
of the traverse motion of the head and tall blocks. It conslsts in & pew
combination of an Intermittingly revolving shaft, which Is worked by lever
and ratehet and pawl connection 10 set the head and tall blocks. The lo-
venlion also conslsts In combining with sald shaft an eccentrio rotary In-
dex,

APFARATUS YOR MULTirLyiNe Powss.—John R. Dubols, of Virginia
city, Nevada. —~This invention conslats of one of more fiy whoels, profera
dly two, welghted on one aide, combined with & rotary frame and &
stationary gear wheel in such manner that, belog oarried aroand the horl-
zontal axis of sald rotary frame, the welghted sides will be next to the shaft
of the rotary frame on the ascendiog side and furtbhest from it on the de-
scending side, and thos ald In the rotation of the sald frame, by the differ-
ence In leverage thus galned and by the m of these hied parts

Sdentific Jmericw.

'l‘vm&ll.l—ﬂnhl r. M .lc' Onuno. La. - ‘lhh Invention
relates 10 8 new self-setting turntable, 1o be spplied Lo one or more tracks
for reversing the position of engines or cars, or tranaferring them trom one
track 10 the other, The Invention consists principally In connecting the
turntablo with & wolglt which will cause it automatically 1o resume the
same ordinary position after every turn that winds the rops or chiala hold.
Ing such welght around the lower part of the table. By thus belng made Lo
turn Into the regular position, the table 18 easily operated, The investion
Al 1o the arranyg t of spring catches and stops, wherehy the
table s arrested opposite 1o any track deslred.
Vaxr you Buntay, Cases. <~ Willlam W. Woodward, Clacinnatl, Ohlo. —
This Invention has for lis object to furnlsh an improved vent for burial
CAMS, CasKn, olo,, %0 constructed as to preveat the case or casket from
belng burst open by the pressure of the gases developed by decomposition.
The Invention consists In & combination, with the cofin, of & valve, & loek-
1ok oam, spring, and covering plate, sald valve belng provided with a gulde
stem, and seated In & plate secured to the cofiin 11d or cover, and the opera-
tive parts belng o arranged that the valye may be locked to Its seat, when
dosired, and at other times be held closed by spring presmure.

Cax® Szar yor Crarms, —~Will F. Howe, Galveston, Texas,—The ohject
of this lnvention 1s (o faciiitate the process of making chalrs and economize
cane In the seats. The Invention consists in the use of & thin metallic frame,
sronnd which the cane Is lald, and to which the same Is fastened, and which
1% Inserted In the wooden trame of the chalr seat after the cane has been ap-
plied. By this arr Lt s Yy 10 perforate the chalr frame
for the reception of the cane; and also the drawing the cane through the
ohalr frame Is disp d with, thereby ixiog about ANty feet of cane
on each chalr, The luvention also makes the cane binding unnccessary,
and eeonomizes further labor and material theroby.

BrorTixe Paren ~XNiecoll Floyd, New York city.—This (nvention has for
ts object to furnish an tmproved blotting paper, having & smooth surfsce
upon one side sultable to recelve printing to adapt it for advertislog par-
poses. s
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Refrigerator, ete., Gohn and Heim. ...
Register, hot alr, H. M. PRIBBeY...ocvvvnnner
Rheotome or circult director, T, A. Edison.
Roller, Iand, B. W. Mathews............

[OFFICIAL.)

Index of Inventions
For which Letters Patent of the United States
were granted
POR THE WEEK ENDING SEPTEMBER 17, 1879, AND RACH
BEARING THAT DATR.

Dy the rotation lmparted to the sald wheels by the fixed wheels. The
invention also comprises a connection of the shaft of a rotary frame with
the machlnery, to be driven by a spring In such manner that a light power
will be capabdle of starting both the multiplying spparatus and the ma-
chinery driven theredy, by starting the one first while the spring Is relaxed,
and afterward the other whenthe first has obtalned momentum to ald it In
startiog,

MorTIAING Macurye. —El Wallace, of Huntsville, Pa.—This invention re-
1ates tO & now mortising machive o which aserles of saws are employed
having a double motion—to wit, rotary and oscillating. The latter mo-
tien s In direction with the axle of the mandrel carrying the saws, and
enables each saw to clear Away &8 much wood a3 the length of its stroke
will permit; such longth of atroke, belng equal to or exceeding the distance
Detween the neveral saws, enables the gang to cut s rectangular mortise of
sultable depth,

NoxX-00¥DUOTING COVERING PO STHAM BorLuns. —Eleazer Ainsworth, of
Wilmington, Delaware.—The objoct of this Invention Is to turnish a good
mwaterial, componition, or substance for preventing the

radistion of heat and the consequent condensation of steam In steam boil-
ers, steam pipos, and for all stmilar purposes; and conslsts in, Orat, acoat
composed of ground sumac or spent tan bark, alum, halr, cocoanut fiber
or Jute, slanghter house blood, pulverized soapstone or ground elay, dex-
trin and rye flour. When these iogredients are well mixed together, o
plastic material 1o formed which adheres together and forms a compact
body. No alkallne substance s used In this position, tly the

SCHEDULE OF PATKNT FEES:

4]

Sewing machines, treadle for, T. A. Richarde.....
Sewing and other machioes, treadle for, G, Lowden, .

Seerarssassnarnen

-
-
i

VORI i svvvnrnnnacroranas woanes on

Spark arrester and consamer, Hawkes and Palze, (relsne
Splaniog, top roller for, E. Freeman.....ccooveeevvarens
» R lomnr

Animal matter, treatment of, J. J. CraVeh..oovvvrrsrernrsssnns
Anthr PP for p J. C. F. Cheever..
Anger, well, J. B, Curistian............
Baby Jumper, D. M. Holmes..
Baker, meat, W. K. Wyckof..
Bed bott J. Harper, asese
Bed dbottom, J. W. Hampton......
Bed bottom, Invalld, 8. M. WIIKeS...c..ceiiiiimmrasrersnasnasnssanasess 100
Bed bottom, Spriog, L. Holl. . ivviiciiiinriimnsnsnnisisresssseeses AT
Boat detachlog apparatus, 0. W Mallery.
Boller for range, W. Hopkin, Jr...oo...o..
Boller, tube coupl nyg steam, Brennan & Qul

R

1.

Stone, manufacture of srtificial, H. M. Wneox.
Stove, cooking, A. J. Redway..cooviiivivnnaes
Stove, heating, W. Kissloger.......
Stove, heating, H. J. Ruttan...,
Table leaf connection, J. Murphy..
Table slice, Thomas and Warren..
Teeth, pin for artificial, §. 8. White.

Telegraphs, traasmitter and circalt for printing, T. A. Edlsos.
Telegraphs, unison stop for priatiag, T. A. Edieon, . .covveires

wron 1a not oorroded theroby, nor does it adhere te the fron, but shrinks
from it. This composition coating is Inclosed by o coating of canvas or
muslin or equivalent material, wound around spirally. The exterior coat-
tog 1s composed of a portion of the within named ingredients, as dextrin
and pulyerized sonpstone.

GaAx0 PLow —Albertus W, Hoyt, Denver, 111, —This invention has for its
object to farnish an Improved gang plow, and It consists In levers, the for-
ward ends of which are connected with the torward ends of the plow beamas,
The levers are pivoted to the upper ends of an upright, and thelr rear ends
extend back Into such a position that they ean be conyenlently reached and
operated by the driver from his seat to ralse and lower the forward ends of
the plow beams, The sald levers may bo sccured o any destred position
by pins loserted in holes in sald standards, or by other conyenient menns,
To a besm near the seat is pivoted a shiort transverse shaft, to the ends of
which are attached, or upon them are formed, arms, the outer ends of
whigh are connected with the rear ends of the plow beams by short chalny
or other convenlent connections. To tho shaft is also attached a lover,
which may be opersted by the driver with his (70t to ralse the rear euds of
the plow beams from the ground. The leyer may be secured In position to
hold the plows suspended by a catch attached to the beam.

Brow-ory you Boruxns.—Esbon F. Husted, Harrlsburg, Toxas. —The ob-
fect of this Inyoution 18 to provide means for oloanlog the bollar with as
Nitle wasto of water us possiblo, It conslats lu s central box or vortex
haviog one or more tubular perforatod arms radiatiog horlzontally there-
1rom, seoured in the boller tn apy manner at or about at the water line, sald
box hsving & plpe for the discharge of the gathered Impurities or soum,

HATOMRY, ~Samuel Daugherty, Beolle Vernon, Pa.—This Invention has for
148 object Lo furnish ao lmproved device for atiachment to hatohets, ham-
wers and other nall driviog tools, to enable nalls to be driven In plsces In
which 1t 18 impossible to hold the nall with one hand while It s belug driven
with the other, or even to reach with the hands; and 1t connlats of apriogs
1nclined toward oach other 8o as Lo grasp the body of the nall botwesn them
and hold 1t seourely, By this construotion the nall oan be startod with the
driving tool and then driven home with one hand, thus rondering 1L possl.
Dblo to drive ualls conveniently in plages which It In tmpossible Lo resch
with the hands,

InoxX1N0 MAOHINE . ~George W, I, Oalver, Borlington, N, J.<This o+
ventlon has for Its object to fmprove that clawm of cloties-lroning machines
1o which tubular revolviog roilers are smployed to effect the Iroulng oper
wtion. The principal feature of this Inventlon conaists In the smployment
of & palr of tabular froning rollers, which are provided with an attachment
for the reception of gas heating davioes, thus avoldiog the disadyaniages
and expense arislng from the use ol steam or hot nir, a8 genorally used,
The second part of the Invention relutes Lo a mothod of Inwulating the ends
of # apring omployed for exerting prossure upon the Iroulng rollors by
wonns of plates or blocks interposed betweon the sprivg and rollerm, thus
proventing Wie tn)urious sction of the heat upou the temper of the former,
The third teature Ists In the spplioation, to the ifnner surisce of the
Ironlug rollers, of annular fanges 1or preventing the escape of the sosles,
duost, ete,, collectiug within the sawe, The fourth purt has for i objeot
10 furnish moans fur admictiog the alr necessary fur the proper combustion
Of tho gas 8t Doth ends of the oylinder,

WASIING MACHINE, ~Danlel M, Holmes, Woatchestar Village, N, ¥, ~In
this lnvention, part of the olothos are placed upon each side of the boater,
w0 a8 tho aald Boater I swung upon ite plvots, the olothes are comprosad
Lotween the beater snd the loolined sido boards, As the beator I swuny
baok, W olothes drop down upon the shoulder, whieh chooks thom aud
Cauaes Lot 10 Lurs over 1n the water, 80 that they will be compreased each
Lo 1 & pow place, thus lusuriong thelr belng thoroughly washod.

Bollers, feed water apparatus tor steam, A. Wlnllor o
Bolt cutter, J. R, DroWn. . iiueieierimrnaranseneanss
Book cover protector,J. M, Larned...
Boot and shoe heel plate, G, B, Massey..
Bottle filler, J. H, Parkhurst,..
Brick machine, F, Martin, ..
Brick press, A, J, Kuolsely,.
Car coupling, J. M, Wheeler..
Car, rallway, I G. Macfarlane
Car roplacer, J, T, Baxter,........
Carbureter, F. W. Ofeldb. . oiciiiaiiianinnnnss
Carbon black, manufacture of, J. Howarth,
Carpot mag looper, W, BoIUDRer, . oovviieriinanss
Carrlage whoels, axle box for, E. W. Ivey, (relssue).
Chalr, reolining, H, N, BIaoK.  ooiiiiaviin snncnnnanss
Check holder, barber's, G, W, Hoglen

Tloket, rallroad, T. A. Jebb..
Tongs, pipe, A. B, Upuy.......
Torch, gos lghting, T. W. Hoschin.
Trace fastener, J. W. SIngleton.......ooiivnnnnns
Trap, Ash and animal, Harcourt and Comuhun
Tannel, subaqueons, H. Anderson........
Taonel, subaquecus, H. M. Hamilton, .
Valve, balance, J. H. Stombs...........
Valve, balance slide, G. W-uutlonu. s avaranass
Vehicles, body loop a hment for, J. W. Slogleton..
Ventldact, gimlet, J. F. Peacock ,
Vises, copstruction of hand, G. D, Delecher...
Warplog machines, stop motion for, J. E. Prest,
Washer, ete., dlsh, W, M. Long.... .

e 181402
« 181,007

Washing wachine, F. Bezner.. wman
Cigar machine, G, W, Tannor. .. .....oceveees
Clgars, forming bunch for mold, C. M. Mann,...... W."m" TRRCREGH: Xor ANETMON s
Washing machine, D. W. Prosser. ... « LM
Cloth cutting machine, Fenno snd Howe (relssue)...
Weather strip, Dierkes and Bussmans...... e IBLAN
Clothes drier, I, J, and D, D, Van Valkanburgh,.....coee >
. Wheels and pinions, casting, F. R, Wheeldon.. e 101G
Compasses, 1ooal attraction Indicator for ship's, H, Glover.... Windmill, ¥. . Charles 181,08
Composition for Ink presses, H, G. HOrtOB. .covvvviiriioranses Witakes .clo‘m. R 8 Unncut """"" e y lll:‘!
Cooklog vessal, W, W, T100. i vviraneresen « AN vinger, et - ey Wz~ Ty

Cornice for windows, W, Lioyd..
Caltivator, G, 1, Lund..ooiiess
Cartatn Oxtare, U, Bindor,
Curtain ixtare, A, ¥, Gerald... .
Disinfecting water closets, urlual umwu. ole., A
Dock, flonting, A, I, MoNalr . ....cooinee suavas Shdsnaasannonn b /e

oo JBLRY
AL
ceeeess 1810508
R L
o MLAn
AR LIR )

APPLICATIONS FOR EXTENSIONS.

are appointed for the days horelnafter mentioned :

22807, ~CLeANING Rion, W, Agor, Dee. 4, 150,
Dryer, grain, A, W, Roper,...... . 2.0, ~Boxuse Macniyg, 0. ¥, Rice, Deo, 4, 1578,
Electro magnetio motor, A, nchnubcr 281 ~Ruvsus.—R. Shaler. Deo. 4, 1552,
Emery wheel, J. Tyslek, P e A T T T T T L 180,651 | 240 —~Conaxre.—A. 8, MoLean, Dee. 11, 1572,

Eogine, osclilating, U, uua ~ cus
Eogines, Jet condenser for steam, J lloupl.
Fabric and method of knitting, kalt, D, Bickford, ...
BRI, oo vpnvnnaa s MM, oy ounsinnnnannannenmsnnnnenne
Foed water apparstus, J, \Vulnlnkownkl
Fibers, disintegrating vogetable, B, W, Rassell,
Fire engine, ciemion), Btlllson nod Kley.....
Firo oxtingulsher, I, W, Pratt, .,
Fire kindler, G. &, Coloman,..... .
Fire arm, brecch loadiog, M. Walker, ...
Fire srm, breoch loadlng, J,. M. Whittemor
Fork, horse hay, 8, Cook,.....
Furoace, gas, &, B, Durfes, ..
Farnace, stemn boller, 1,
Gago, registoriog stonm, 1. O, Hargr
Gate,d. ¥, Darrow, .., '
Gato, elinte, J, M, The "
Uralo tor grindloy, |-n\|n-rlnu, A K. \anll
Graln 1 four or weal, reducing, J, J, Webater,,
Urapo crushier and stemmer, O, Hyde, ...,
Mate, obild's, 8 B, Praut,.
Harvester, L. M. Datty, (rolssne). ...
Marvester rake, L, M, Nalty, (relssus)
Menter, sad lron, ¥, Myoem
Honter 1or groon houses, oto

040, ~AXLE Braxixo, ~D. Matthew, Dee. 11, 102
VAR, ~MANUFACTORING Conants, w10, ~D. Lamourenx. Dee. 14, 1572,

EXTENSIONS GRANTED,
2,054, = INKSTAND. 8, Darllnyg,
21,560, ~NuRDLES POu KNIPTING MaCuines,—J, K, and K, B, Kilbours,
0,578 ~CAXAL Boar, <John, Jefferson, and Janes MoCausiand,
AU -PUeyENTIXG NUTs FHoN UNsonewixo. -8, Noblot.
2T, ~TanvEsTen, ~MeC, Youny, Jr.

EXTENSION REFUSED,
21,000, ~TEXPERING STent, <P G, Gardlger,

DESIGNS PATENTED,
8,140, =Corrx. —Joseph I, Albin, Clooinnatt, Oblo.
UL =Dorrue, ~Jerome I, Drown, Baltimaore, Md.
6,140, ~Fine Doa, —0. ¥. Pogelstrand, Keosington, Conn.
0008 Tra Benvion 0, GU), Taunton, Mas.
S AL —MATON BranD, wro, 0, I, Lathutm, Lowell, Muss.
6,18, ~BURIAL CAsKNT, ~A, I, Lawrence, Warsaw, ¥, ¥,
6,148, ~BaD Ino. 1. 1. Moss, Clactnnatt, Oulo,
0,007 & 6,148, ~Mavon Boxms, ~T. Village. Cromwell, Cous.

e ————
TRADE MARKS REGISTERED,
0.~ Braxty Borris Cars, ~Cusade & Crooks, New York eity.,

BRLIN

o Water, J, A, l«'ullu ’

Mides and skius, spparatus for clesning sud scouring, J. 1 uvuey L ABL, 080 | 90 —Faran, wro. ~Laroohe Frores Du Martines, Angouldme, France,
BDKe, Lo D, MO0 4 iusviininsnns sumsnnsnssssnsssranssrarsenseraneaneanies J81AMH W0, ~Crori Corrmng Maoiine <1, Fonno & Co., Boston, Mass.
Horee coyer, K, D, Fronoh, ... cevees 10040 | 906, < Brrrms, ~Annolet L Lacrolx, 86 Louls, Mo,

m,-—w.mn—J. K. Roberts & Co., New York clty,'
Yo, B aa s, #70. A Thowson & Co,, Now Orloans, La,

Horse power, W, Sohuyler.,..
Hydrant, Nagh and Dayison, (relssue)...

srannenes MLALS
LXLE]

1 | e, ~PrrsoLro=d, L, Thowhs & Co,, Exeter, Kugland,

nnauumcm:a.'mom attachment w.s.lpndlelwn LN
........... aveadusaennInesssens dosenne SIS

Applications have been duly filed, and are now pending, tor the extension
of the following Latters Patent. Hearings upon the respective applioations
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Practical Hints o Tventors,

UNN & CO,, Publishers of the HOIRNTIPIC AMBERICAN,

BAve devoted the past twanty-five years 10 the proouring of Letts rs
Patent in this and foreign countries. More than 0,00 Inventors have avi il
od themselyves of thelr services In procuring patensts, and many milllons of
dollars bave aocrued Lo the patontoes whose speclfications and clatms they
have prepared. No discrimination against foralgners ; subjeots ot all cou) «
rios ObtAID patents on tho samo terms ae oitizons.

How Omn I Obtalm a Fatent)

W the closing inquiry In noarly every lettor, describing some Invention,
which comes to this office. A postties answar can oOnly bo had by presentls g
scomplete application for a patent to the G Isslonar of Patents. /n
spplication consists of a Model, Drawings, Petition, Oath, and fall Specio -
von. Varions oficial rules and formalitics must also bo obwerved. Tie
efforts of the inventor to 4o all thls business himsolf are generally without
snooess, Afer groat perploxity and delay, he lsuras)ly glad 12 sook thoale
of porsons exporienced in patent business, and haye all the work dopo ovir
SZAln, Tho bost plan 1a to sollglt propor advice at the beglnning, It the
partios consultod are honorable mon, the Inyontor may safely confide i «
1doas to them : they will advise whother the lmprovoement is probably pa «
entable, and will give him all the directions needful to protect his righta,

How Can I HBest Secure My Invention V

This 10 an inquiry which one inventor naturally asks another, who has by d
some expericnce !n oblalning patenta. His answer generally is as follor »,
%34 correct:

Oanstruct a noat model, not over & foot tn any dimenslon—smaller if po:«
siblo—and send by express, prepald, addressed to MoxX & Co., 57 Park Row,
Now York, together with a description of its operation and merita. On re
odpt thereof, they will examine the Invention carafully, and advise you ax' o
1ta patentability, free of charge. Or, if you have not time, or the means st
hand,to construct a model, make as good 8 pen and ink sketeh ot the iu -
provement as possible and send by mall. An answer a8 o the prospect « fa
patent will be recelved, ususlly by retara of mail. It 1s sometimos best to
havo & search made at the Patent Office; such a measure often saves tho oot
of wa lication for & patent

Preliminary

In order to bayve such scarch, make out s written deacription of the invi o+
tion, in your own words, and & pencil, or pen and Ink, sketeh. Bend the e,
with the fee of §3, by mall, addressed to Muxx & Co,, 37 Park Row, and In
due time you will receive an acknowledgment thareof, followed by a wri «
160 report in regard 1o the patentabllity of your improvement. Tuls apec al
soarch is made with greatl care, among the models and patents at Washi g.
o0, 10 sacertaln whether the tmprovement presented Is patentadble.

Examination.

To Make an Applicstion for a Patent.

The applicant for & patent shonld farnish a model of his inyention If & a.
coptible of one, although sometimes it may be dispensed with; or, 11 tho ln«
yvention be a chemiest production, he must farnlsh samples of the ingredion: s
of which bls composition consista. These should be securely packed, t! o
faventor's name marked on them, and sent by express, propald. Small me d.
elx, from a distance, can often be sent cheaper by mall. The safest way to

der ot Mvvsh (_\) lnmnl who live lu ramote parts of the country osn
usually purctiase drafta from thelr morchants on thelr Now York oorris.

pondonta,

Onvontn,

Porsons desiring 10 D10 A OMVORL 0AD haye tha papers proparod in the short
oft timo, by sending a sketeh and description of the Invention. The Govern-
maent (oo for a caveat ia 810, A pamphlet of advice regarding applications
for patents and cavests s furnlshed gratia, on application by mall, Addrets
Munx & Co., 81 Park Bow, Now York.

A rolssue is grantod o the original patanton, his holrs, Or the assignem of
tho ontire Intorest, whon, by rosson of an Insufticiont or defootive specifion
Hon, the originnl patent s lnvalld, provided the error hns arisen from inad.
yortonco, aceldont, or mistake without any traudulent or deceptive inten.
ton.

A patottes may, st his option, have (n his relssue & separste patent 101
ench distinet part of the lnvention comprehended In his orlginal applieatior ,
by paying the reqalred foo In each oaso, and complying with the other r¢
qQuiroments of the law, s in originsl applications, Addross Musx & Oc .,
1 'ark Row, for full partioninmm,

Rojootod Oawos,

Ra)ootod oanes, or dofoctive papors, romodoelod for partios who have mad e
applioations for thomselyes, or through othor agonts, Torms moderate.
Address Muxy & Co,, stating particulars,

Tradomarks,

Any person or orm domiolled In the United States, or any Arm or corpord -
tion rosiding In any foreign country whore similar priviloges are axtendec
10 eitizons of the United States, muy rogister thelr doalgns and obtain pro.
tootion, This ts very lmportant to manufaoturers in this country, and equa -
1y 90 o forolgners, For full purticnlars nddress Munx & Co,, 57 Park Row,
Now York,

Denign FPatonts,

Foreign designgrs and manufaoturers, who send goods to this conntry, ms)
socure patents here upon thelr now patterns, and thus prevent others frow
tabricating or selling the same goods In this market,

A patent for & doxigkn may bo granted to any porson, whether citizen o1
allon, tor any new and original deslgn for a manufactare, bust, statue, alto-
rellevo, or bas relief; any new and original design for the printing of wool-
on, 811k, cotton, or other fabrica: any new and originnl impression, orpa:
mont, pattern, print, or pieture, to be printed, palntod, cast, or otherwise
placed on or workod into any artiole of manufaeture.

Doslgn patents are equally as (mportant to oltizens a4 to foreignern. ¥o)
tull particulars send for pamphlet to Muxx & Co,, 87 Park Row, New York.

Canadian Patents,

On the 1st of Soptomber, 1872, the new patent law of Canada wont Inlo
foroe, and patents are now granted to citizens of the United States on the
smno favorable terms as to oltizons of the Dominlon,

In order to apply £r & patent in Canada, the applicant must furnish o
model, specification and duplicate drawings, substantially the samo a8 in
applying for an American patent.

Thoe patent may be takon out ¢ithor for five yoars (government foe $20), or
for ten years (government foo $40) or for iftcon years (government feo $60),
The five and ten year patonts may be extended to the term of fifteen yoars.

nnu nonq u by Y d.nn. or potul order, on New l’otk. payable to uu.- (re

The lom-lluu for extenalon are simple um not exponsive.

[OcTOBER 19, 1872.

American Inventions, oven If alrendy patented In this coantry, can be pat.
onted In Canada providod tho Amerloan patent 18 not more than one yosr
old,

Al porsons who doalre to take ont patents in Canada ars roqoested 1o com -
munioate with Munn & Co., 87 Park Row, N. ¥, who will glye prompt at.
tontlon to the business snd furnish full instruotion.

European FPatents.

MUNN & CO. havo solloited & larger number of Buropesn FPatents thas
Ay other sgency. Thoy have agents located at London, Farls, Brussels ,
Dorlin, and other chlef citiea. A pamphiet, pertalning to forelgn psatents
and the cost of procuriog patents in all countrion, sent froe.

Muny & Co, will bo happy 10 see Inventors in person, st thoir omoe, or to
ndvise them by lotter. 1In all cases, they may expect nn Aonest opinion, For

such consultations opinions and advice, no cAarge (s mads. Write plaln ,
4o not use penall, nor pale Ink: be brief.

All business committed Lo our care, aad all consultations, are Kept secrel
and strictly confidential.

In all matters pertalning t0 patents, such as conducting Interfersnces
proouring extanaions, drawing amignmonts, examinations into the vAlldity
of patonta, otc., spsoial care and attention 1s given. For informstion, and for
pamphlota of Instruoction and sdyice,

Address
MUNN & ©0.,
PUBLISHERS SCIENTIFIC AMERICAN,
87 Park Row, New York.

OFFICE IN WASHINGTON~Corner F and 7th streets, opposite
Patent Omce.

R——

Inventions Patented In England by Amerlcans
[(Compiled from the Commissloners of Patents' Journal. )
From September 10 to September 16, 1872, Inclusive.
ATTACHING BuTrToxs.—J, Keith, Providence, R, I.
Bare Tre.—G. L. Laughland, New Orleans, La.
Bripoxs, x10.—T. C. Clarke, Philadelphia, A. Bonzano, J. Griffen, Phonix-
ville, Pa.
Burxisnixe Puorosmarns, —E.R. Weston, (. McDonald, Esst Corinth,Me.
CoMrnessiNg Are.—A, O. Rand (of New York city), Glasgow, Scotland.
Corrox MacmiNeny, 210,~J, McDoxald, Concord, N, C.
Hxxrixo Boors, ¥10.~J. W. Brooks, Boston, Mass,
LAOLSG APPAREL, T0.~D. Hoaton, Providence, R. 1.
Mowixg Macurxz.—W, H. Barlow, B. L. Walker, Siog Siug, N, Y.
SEwiNg Macmixe.—R. Ashe, Boston, Mass.
SnUTTLE DRIVING MEomaNisw.—J. Stever, Bristol, G. A, Boughton, J. E.
Newton, Waterbury, Cono.
Breax Puxr.—A. J. Reynolds (of White Plakus, N. Y.), London, England.
STUYFING MATTRESSARS, XT0.—J. L. Kendall, Foxboroagh, Mass.
TeLeorarn.—J. Rowe, Paterson, N. J.
TEMPERING AND REFINING STEEL —W. N. Severance, Seuth Bend, Ind.

NEW BOOEKS AND PUBLICATIONS,

Tae WESTERN Lire BoAT: A Monthly Magnzine of Biog-
raphy, History, and Geography. Western Life Boat
Publishing Company, Des Moines, lowa. $5 per annum_

We have received the first number of thls magazine, which is a credit-
able production.
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Co., Shefeld; the London and
Messts De
Inlng Com-

ine, dy mearurement, o tAs letler-press.
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DRATGHTAXAX, capable of des

. One sccurtome? to Saw Mill Mac lnc
with refere

A first class MECHANICAL O T e
niog new machi-
preferrod.

necs and sal

CLUn AGEXNTS are
STEAR.\S..IHLL & co.. Erie, Pa.

rance that the

To those who have funds to uvest in large or snall
amonnts, or who wish to increase thelr Income from
means already invested In other less profitable securl

fes, we recommend, afler full lavestigation, the Seven-
Thirly Gold Boods of he Northern Paclfic Ravroad
Compazy. Besciog reven and three-tenths per cent.

CATLIN'S
AUTOMATIC OR SELF-CLOSING

§arrcl Hiller

gmmt ia
achines o

for the past thirteon yeu'l. Hen
in America.
We will furslsh anv
ubkshed In ue Unlled
ONT
mh-alpuon Mee of each

Practical—Educational—S8cientific,

THE GARDENER'S MONTHLY

AND
HORTICULTURAL ADVERTISER.

EDITED BY THOMAS YEEHAN
For the AMATEUR. :u.xxv:r G \llmui’xilh ‘A._nsou-
d Pouowomr.
SC‘BSC'RIPTIO.‘V 82 PER ANNUM IN ADVANCE.
oue and all suthorized to give assu.

GARDENER'S MoNTHLY ¥OR 1873
will bo up to the standard it has la,mduy malotalned

r

*“ Others nu; kno' o a belwrﬁoruenlmnl gl

Terms to Clab becription, $1.50. For 10

\-mumdsb. Aﬁn&mrﬂl be’nu . ‘m
or alnlnr of J

HLY, a deduction of = mww
blication. Address

(apronsimproved Turb

WATERWHEEL

EMS, POPULAR TREATISE. At idl-
otk e.lo-m African

TN &“a‘ﬂaﬁ%u
OLUBLE GLASS WATER AND LIQU!R

writes:
Agszine

____.—___———
K old interest, (equal 0w 10 §X currency.) and sold at gl ey b By ARLES H. MAROT, Pudiuter, = | TALUORIC AND HYBROFLUORIC ACID,
par, they yield an income considerally more than one- Oie e can do the work oftwe o ¥l

third grester than U. 8, 5%'s. They are Coupon and
Kegiitered, the lowest denomination belsg $100, the
bighest, $10,000.

Nearly one-third of the Main Line of the Road will
be completed and in operstion with a large business
the present seasom. All the property and rights of the
Company, Includisg & most valuable Land Grant, aver
aging sbout 23,000 scres per mile of road, are pledged
a9 security for the first morigage bonds sow offered.

All msrketable stocks and bonds are recelved In

-'md for Catalogue

with the ordinary fiucet, Desides
avuiding all waste.
They fill the ;-u\mr- to an

, K. PHOENIX, Bloom
deslred outa Iwor

60 t 12 !
Ep:- e R e e

ﬁ%m%:

N umr{,ﬂl. s

iy
mr. onr?l%.md- Imm 3

st Benzine to the
or Molasses, an woll
Vineger, Cider, Ae.,

of all poods menufectured by

CLEVELAND M'F'C CO.

CLEVELAXND apO

exchange st currest prices. Descriptive pamphiets and
mape, showing Route of road, Counceilons, Tributary
Country, &c., will be furnished on application.

JAY COOKE & CO,,

&R J,

NEW PATTERNS.

A(J‘I NISTs' TOOLS--all sizea—at lo'

GOULD, i to 18 N. J r&. U Ave..

Nowark, N,

Sxw Yourx, PRILADSUFNIA AND WASKINGTON,
Pinancial Agents N. P. R. R,

United States Eleetre Motor

U-‘; :::o‘-‘;."--‘.ﬁk'ﬁ'c ht Boring Machines.

0‘*‘!‘. Now
R SALE OR 10 wr-u-

R e i

.s.soo,ooo IN BANK.
GRAND GIFL CONCERT.

D use.
3 MeBETH, RE ﬂtl..c IARO ANT, Usmilton, Oblo. —
PATENTS. & retacianranses e, Nay T & STEPTOE, MCFARLAN & 0, Postponed to Dec. 7, 18'22:.-
ddress Capt J < o
AR T B I O e S T aal o the PAPIE 086/ N1 | Manoacturers of e most tmpraved, Eatent ax snooxm om GIFT.
now in the market In rogard to its rih & Farr :

LOCOTT LATHES, for Broom, lt-he. lnd
Hoe Handles. B C. HILLS, 52 Courtiands Bt ,N. ¥,

N ENGINEER, who has been 18 years

rogaged In the construstion of gas and walsr works

o both contisents, and speaking English, French, Ger

-u and aniel, wisher an sngagetoent in the -bﬁu

Ml* Ol refercnces given, Address i, 3, care

H BavisG, Beliren Strasse 43, Beriin, rmm..
SLOURST BRos., 34 Bleccior Bireet, New ¥ ork.

onlng and Murlhlu.
and every variely of Wood 'or
and prices sent on n
Mactory, No. 3 wtll eu sooond Street,

extraordivary dorab'lity and lntes-
wity of onmrrent, cleanlinoss, ches

ness, and froe from all odors, “r
guarantes s satisfactory

opera-
tion for Telograph, Signals,

Flat-

".‘I&....'-'s.

0.

ln:. ele,
bined therewith we also fur-
l' ':r HO MOTORS um OR- | om ' ‘::.m&".“'“m
NTISTR' AND JEWEL- | o d, u.‘ IAVO!
nm- PLATHES, PUMIS, BEWING kg .mw
MACHINES, ete, CIrcalare sest on 4

ANTED—A situstion aa foreman mould.
. A foremasn wouider of large experience ]
aged Nov, 184, Advertiser bios & good prac
ucd n.orl d" (ar all desen uqm‘ul machinery monla. | -
! and marine eu! Of relerences. Address | reY
B 9% LLIAM MeCLEERY, . O, Box %8, l“
Bostun, Mars

LATHES il

For Amateurs, Metal “orlu-n.]“ ond Turpers,
10 Work by Koot or Fower. T DALODN,
€13 Commeroe Bt , Pailadeiphis Pa

oulars tree, (

LIND SLAT PLANERS, best in use,

\l \\l FACTURERS
d gonersl manhinery,
si 1o & machine works,
natructions snd becomn mensgor. A
e Jons Cooren & Ua,,

To Lléctro- Platers.

Cir- Liberty ot 'h- Vark

ORTABLE STEAM ENGINES, ooum

.hm Mam,

B WARDWELL, Lake Village,N. 1L
OF ENGINES,

T want an sngage-
wilth & viow to

Ml Vernon, O,

e
-hkl we nlu (0 ovw
e of whow you

You sak WIHY we tun sell
) for

fren e ot

FATIRTE)

el

i

—— | [JATTERIES, CHEMICALS, AND MATE.

BIALS, in sots ar stagle, with books ol Jsstruction,

Mw CS. mansiactured and sokd by THOMAS MALL, Mauufactar-
N E ing Klsetrician, 19 Iln-ln{nld wireel, Boston, Mass. 1lins-

TANDARP, UNIVERSAL, INDEX, CAM. | tratea catalotio sent (res on nm:llmvlun ‘

CUTTING and PLAIN, In every yarioty, of anequal

Ll nend for [lius IHD\'T BUY HTEA \l H\Ul\ N or ll“li:ﬁllﬂ
t:l:ll:d n-"thf‘:l:: 7;;':]?:‘-‘:1 allulu Maowing | without first sscorinitlug whether | can sult you with

N in st Myde Park, | 3ng hand srilcies, in pood -mll ofdar, at hall coat,
ANY, % MLk Breet, Boston, WoOrks st iy TEAM Unkild A% ":"l g B RONERTS,
Consuiting Kugineer, 1% \\.n-u New \..y

00D AND IRON Working Machinery,

Gage Lather Cabinet Makers’ Machinery Shapleg
Machices, Band Haws, B0 lagle and Blave \l.rm-,n,
M Saws, Cabie sud kheaves for trasemiitipg power
Key Soat Machines, ste

BAILEY & VAIL, Lockport,N.Y .

U. 8. Piano Co., 805 .m.l.'.
$425 \uluv Inox Wo-n Ca.,
SELF PRIMING

rlchl vos and l'lbllz" Iollm
MACHINERY, St
l
R NCINNATI BRASS WORKS--
vor pORNCINNATS, STAR PUMP " | and secun-aisues -r.mmm

Ac.
1 44 States s Yum-h. l'_
L
» Witk all trommd
ml“n
UNCL

Lathes, U B Dil s
u.C;u.trw_ 1 i
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HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
408 WALNUT STREET, I'hiisdeiphia.
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Valuable Books
METALS and METAL WORKING

—_—
Bauerman's Metallurgy of Iron. 12mo,, $2.50

Pneuulw Shop Companion f
mog?mwwm nm:'

............ avenssnaseseanacnvess sns D

Bymn's Practical lloul Workar’n Assistant ;
wirou. the

um-....,..,.m nﬂ'%"' st s Lo’
Landrin's Treatise on Steel. 12mo.. ..
Luth‘ol"luﬁal Brass and Iron Pound.a:’s
N AR ‘“.l'x;‘

e A r R AR AR Rt Res s e st R aRaRR sy

Gnc-uo Ilonld-r and Founder's uumo

by “:’J.:mr.‘ "&‘,:.“;,‘3.‘*‘:‘,..'."“..
mm»m aterials and Prucesses
00d vun svo,

umerous large blaul Mater lpud’
Perkins and Stowe's Vow Guide to the bbcct
Iroa aad Boller Plate

S ey
Percy’n Manufacture of Russinn Sheet Iron.

Peans Sustvannaensanapunneesisttonssnansenns

ROURL. cveetonarersnsssoaans

Records of )!ining

IDWO. e vnsranns

Rnnlour’u Gl\vmopluuo Manipulations—a

1d and Silver Kloctroplater
dﬁoﬂ“&%mmr. unel'iu‘ll.)

BP0, 2 sassnsresacsscasnsasnssnrantsianas

Schinz’ Researches on the Action of the Blm
Furoace. Iliustrated.

Bl

rties o( Meuls.
Tllustrated by 25 Iarge Stoel Flatea. dto....... 81000

'l‘thlea. Showlng the Woeight of Round,
and Flat Bar Iron, Steel, eto, by mumrc

ml................ Besavesentanuunantanns

Urbin and Brull's Practical Guido (or Pud
dilog Iron and Steel. Svo......... sensranseessene SL!

Vall's Galvanized Iron Cornice Workor’s Man-

nl. contatnipg lustructions in Layin, ;l:ou t the differ-
%mn and nlln, Patteroe for all kKinds or Plain
llld iroular Work. Ilustrated. 400,000 85,00

Wtuon 's Practico of American Mnchlnlsts and
Bogineers. Illustrated by 56 Engravings, 12mo..82.%90
Warn's Sheet Metal Worker’s Instructor, for

Sheet Iron, Coppor and Tioplate Workers, with
{n‘:&u uhrnﬁou:mmw.ew. V0., 1u0ne e 835,00
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GUETTIER’S -

METALLIC ALLOYY:

A PRACTICAL GUIDE

YOR THE

Mannfacture of Metallic Alloys,

COMPRISING THEIR CHEMICAL AND PHYAI-
UAL PROPERTIES, WITH THEIR PREPARATION,
COMPOSITION, AND USES.

Transiated from the French of A. GurTrien, Eogineor
and Director of Foundriea,

By A. A. FESQUET,
CHEMIST AND ExciNEEs.
IN ONE VOLUME, 1:1N0O. PRICE 8.

By Mall, Freo of Postage.

O—

CONTENTS.
——

Inrnovvorion. —Part L Chapter L General Observa-
1ons on the Metals whish are Communly Used for Al-
loys. Copper, Tin, Zine, Lead, Iron, Bismuth, A\ Umovy,

‘w I ulr‘ Ii!lc\"!. 'lu siiver, Vistlnum, Ala:
llnm;Ocmulluu. u-a Data, 1L Poysicpl
Sad Chemical rmpqn u o! Alloys.  Fusitdlity, Hard-

Ducum Suncily, Speeiic Gravity, Elssticity,
‘.l-k .f'lt. Ulld.uoc. L, Preparstion
wuuou of Alloys. Processes of Mixiog, Cool-
Crystallization, L qnnuon Temperature, More or

% complex Almn W lon, Precantions, &c., Waste,

oy
w Instion of the Elemes ts of a0 A ok (Toed

ﬂ cn- ter L. Alloys of the Neuu
M:alu of the )Allo » of Cop Zlnx-!.‘ﬂu.
Jopper, , aud Lead

't ., Auun of 1rou, with
N"‘ Lo! the Metals of Secondar
Alloys of 1he Previops
10 the Arts of Luxur iv.
ﬂ pever Used 1u the Arts.
Allsys Ured L0 the Aru
Art,

Iwm r!uu:z in the
rulowuprcully be-
Adoys of the Metals

i,bnrlrrl Broozes
and Wire Drnrluu V. Copper AII'»’w for Ship
l.
for Puilosophiical ahd Optical Instriments.

i A 038 for Coluage Alloys for pleces

ldnbu. Arms, Projectiles, m- IV  Allogs for

Vi, Alioys for Type, annlnululu ete,

70 for u-u. Musics) Instruments, efe. u|

*lor J Gold and Silver Wares, Britannia

§ . o A lloys.  XI. Fesible Afloys

li'l 110 for Machinery, Aunti-frictlon Metals, ete.
s, X1V, Miscellancous Alloys
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A. S. & J. GEAR & CO.,

Scientific dmerican,

lVllVllW Millar
Senpale, N. Y. A Ihm;-y‘ :0?3"“’
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sehool for Doy

am Wmlo. Apnu mhu more mon
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aTEA 3,
PUMPING MAGHlNERY
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Wi Titin

LARGE AND SPLENDID

INlustrated Catalogue,
Sent Free on Anlka!lu.

Cone & Maxwell Man' | Cumpany

118, 120 & 192 Eoast Second St.,

L8

—

BUY THE BEST.

Sole Manufacturers of

Publishers of " Gear's Ilustrated Mechaniral Adeocate”

Manufacturers and Dealers (o all kinds of Woon & Inox WORKING MACRINENY,

ed.

promptly at the lowest possidie rates, and warrant

Warerooms the Largest 1o the U, States,

B.—The best .\!athinn; :drd«l mrdkaqf .;llubnr. Jurnished

g

Exorxes & MECHASIOAL SUFPFLIES,
N

*6, %5, W & & Sudbury Stroet.. ..

fasten lﬂl

The Latest and Kest lnfiro
ror Palloyy,

waused, Orders

Catalogues ment

free on  applicas

Iiﬂlbslk(-l‘iﬂ & DUCKMAN,
UL Streel,

Ciuc u

natl, Ofilo

place, 461

known

and  oval

chines (of which at the
moke o erate in ‘tcv
00, n To the largest &
teallt boards,

constraction,
Band Saw Bludes,

reaent Lime
ork City al

one)

NT BAND
MACHINES

Of the most approved kinds
to saw Devel us well assquare
without Inclining the table,
by Fiest & 'nyiniL, heretos
fore at 452 10th avonuce—now
removed to & more spacious

to 7

West 40t

street, cor, 10th uvenus, New
York, where we manufaciure
yartous smlzos of our well
nawing,
double spindle boring an
mortising Machincs,
l\lrmn

muuldlnsﬁ

onoral
llhol.

Apri) 1st, 156 of uur

are §20,

c;:l«‘l can be ‘-lm;:lu‘u :o
A machine to res eAYYy tmber 1s In

Have on hand o Iarge stock of best Fronch

Re

The Oldest and N

Sholr

reliatile, oconom
Hirul pamphlet free.

Gearing,

awest.

Gro,

ynolds’

TURBINE WATER WIIEELS,

Allathers,

imitations of each other it
strifo after cowmplications to
conm!e the public. Wao do not bonst
put quictlyoxeel thom all in staunch,
lcal power,

Honus
TALLCOT,

9 Llberty st., New York.

Shafing,

Clavoracs, N. Y,
Torm opeun Sept. ¥,

10 Departmonts,
Depus

LAVERACK COLLEGE & Hud'n Riv, I
llm. ALoxz0 FrLaox, AN, Proa't,

18 Instraotors.

10X to gentlomen and ladlen in NORIAL oluss,

Whalen Turbineg
Pamphiet (ree. Sxrn W

No risks to purchsser, H--ud o
MALEX & Uno, Dallston Spa N

FOOT LATHES. I SHANKS, Baltimore, Md,

lll- maure Knginos,

Prosees

; goneral, 1T
TAKER, 10

schinery in N
»OK.¥H, N,

Front St., I

URDON TRON WORKS,—~Manufactuners
of Pumplog Englnes for Water Works, High and low
‘ortable Eoglngs and 'Bollers of all
kinds, Sugar Mills, Scrow, Lever, lln.\ and Hydraulle

(HARD & WHIT

Blide Valve Scat |
beat Hand Praner In use
nor

ddresa
KEASE & CO,,

{OR LOCOMOTIVE and Stationary Engine
ere, Loug's Pateat, and the

Worcester, Masm

upon & teat
afnt ar mil

Send for elrcular (¢
T

0y

RISDON'S IMPROVED

Turhine Waler Wheel

Is Cheap, muglr. strong and durable

s yielded over 8 per
ate, aud over 7 per cent
Mt seven-elghiths .(ulr

RISDON & CO.,
Mount Holly, New Jersey.

ATHE CHUCEKS—HORTON'S PATE
from 4 10 M inches. Ao for car whoels Alh"
B. HOMTON & SON, Windsor Locks, Uonr

OTIS’ 3tac

Ho. 345 BROADWAY, iu

Yo,

BAFETY HUIS'I ING

.

——— — - —————
I UERK'S WATCHMANS TIME DR N -
TRUTOM. - lmportant for sl  arge Corporstioss nae llller’
Mantfacturing ooncerhb-capable ot Coy Iang w ’
":vy‘l.r'.s:x‘:“u.‘o(cn'":"v’tx: ‘:i-;:::!.l; “""::: ]“‘.'3' “u;’":':';!‘hh":'t .I'l"‘ﬂl Matal, &«
L Bead for » Clreatar, J K BUKKK, GEO, PLAL ".mA.-.m.xmhna.- B M. T.

. 0. Box 1 07 u«-tm
N, B.~This datastor 8 covered by Ywo U. \sb&
: ‘nln Selng or selling thees Inmruments wil sut natho
m 1 hom .u win bo dealt mu. secording o law,

1833, HCHENCUK'S PATENT. 1871

1871
WOODWORTH PLANERS

And Re-Bawing Machines, Wwa and Iwu Worklog
ehinary, Engines, ll-;ll#n JOoy qu \(‘1
BONS, Matteawad, and 18 Lnnny ., Now York

OOD-WORKING MACHINERY GESX

erslly. B 1alties, Woosdworth 11
urnunulu-nl m; -na! Ttmgvl':;ugn:luwﬁ
¥ Centrd), corner nlr Worcesior, Mas

WITHRESY S RUGO. & TCHA Kosow,

GREAT REDUCTION IN PRICES

( F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and bis Machduist Clscaps of both

Lron sad Nieel,

1 8ot of 5 dogy, from X to 3 lnch, M9,

e=

His expandisg Mandril is u first
long beets & -5 by every Machin ﬂ‘. sadon (g
Bend tor latest cifeular,

U. W. Lk COUNT, South Norwalk, Cosn.

IC;‘HA.RMDBO“ MERIAM & CO,
LOOTeS H Byluan ez re B
-r

e el ek el ke S T

|Alcl.>lo “ﬁc 1. Hall

rbors, Scro Bl'l w Cut. o mw
$poke an ﬂ L ;gd vm‘-t:

oi.bu s of I’ood ~wor! wunm Catal

dmmu
nd price s st on sppiicabion. ' Masdinetory, Wor

HINGLE AND BARREL MACHINERY .-
Improved Law's Patent Shingle asd Heading Mi-

5’ plrl and best In use, #0, Shingle "cu’.ln.
uul tave J nlm. su%qumun. Heading Flanerr
Turners, ete. & Co., Lockport, .Y

Dead Stroke Hammer.
YDRAULK JACKS and HypmrAULIC
MACHINEXY, mannfactured b

Pul(‘:l ) 10w,
2 ClE St New York; 14 N, 5ty st.': gals

fladelphis, Pa.

Andrew’a Paients.

lolu on va“. or Genred Helm

Ucle(y Hlﬁrﬁ :ﬁ::::é:.. - t Accldent, )

u
'lndnu. 1:glo -nd Singzie, 1.9 ¢

o--Er :!:;E.-:; .:'oo te mo.uw ?‘-‘u.;

..‘. teml

e Wnur mut. 'New Yora

STEEL CASTINGS

O PATTERN; tensile strength oqual to
wrought lron ; wl'l rivet over, bend, or case bu\u-..
Hoavy werk atlow prices. ILIP 8. JUSTI
WNOrth 5 st.. Phile. ¢ 42 Cliff st., New r'on

llllrr'_‘_] WHIL:)U'L&HI

BEAMS & GIRDER .
HE Union Lron Mills, Pittaburgh, Pa. The

utcnuor\ of Engineers and Architoots s called t
our tmproved Wrought-iron Beams and Girders (patent.
od), In which the compound wolds batwoen the stem anc
flan; s, Whioh have proved so oblectionsble in the ol¢
mode of manufaoturing, are ontirely avoided, wo are pre
parsd to furnish all sizea at terms ss urouh\n WA can
obtained ebwwhere. For descriptive litho - h umrm
Carpegle, Kloman & Co. Unlon Lroo Milla

oo foreipenmeny

G morLpING, MORTISING,
TENONING & SHAPINOG
MACHINES;

BAND SAWS,
SCROLL S8AWS

Planing & Matching

MACHINES, &c.,
D
GF For RAILROAD, CAR, and .\ull
. OULTURAL Suors, &¢., &
¥ Superior to any In uno.

J. A. FAY & CO.,
CINOINNATL, UM10,

EDWARD N, Il()HKlN-.
CONSULTING uu Ah.\l YTICAL CHEMIST,
m
Chemistry as nnpllcd lo t\us x:u Manufactures and
Medieine.
8,

1-4 RENCH lh\.\‘(ll‘
Deaua's Paten

CHILSON'S NEW QONE ¥FU ll\.\l K8
Wholesalo llid Het I
BHAN I\Ll DEANE & CO.,
5 Water 8¢, + Noew York.

WOODBURY'S PATENT

Plam)n{/ and Matching

and Molding Machines,aray & Wood's Planers Self. ulllm
Saw Arbors, and other wood “urhlug machiner ‘

8. A, WOODs, ' ¥ Liberty stroet,

Send Yor Circalars. 1 Rudbury street, unno .

Buy Banrsen's Brr BRACE,

Niagara Steam Pwnwp

CHAS, B. HARDICK,
3 Adams oL nrwnn.n t

\\ « W, ‘l‘l PPER & CO, Par. P‘-nuro llulu

2L ELCLLLLEL
£ CCCRCCELLLLLLLT

sl

Make steam sssler, with le
welght, more durable, ob:
thao \)lbcl‘f’lllt send 0

TUPPER & ¢

O DOt warp; are ks
A SUperior every way,
W for cireulare,

20 West S8, New ‘York.

“|HOW szir, PATENTS.

Send for owr explauatory eireulsr, free by wall to
any address.

E. ROBERTS & CO,, lom“ W. ?oll.

Tools.

The largret asd most complete asortmest in thid oous-

ry, manalnetured W
BEW YORK FTEAM t‘ul! 'IIPA
vels,

I Chasuibers & M8 §

Cold Rolled Shaft

t and most perfect Shan
;-n;hn'mx “illu’)."{u“u“" r'.".{.ll.'% th.
4 n 0, I Caoupll

u;u' 0, P ey n'.'.:od £- ull ..)

y
Sturtevant Blowers
Of every vise sad d«ulp!mh
ROk PLAC o v
1 Chambers & \_ lkldl Blrests,

12 Chasbers & u uw luo-

Pat. l’unchmg Presses

For Rallway LMV A(rk‘nlnl Sachine

Makers, Tianers, Mannfactorers, Eilverwal ‘g
rodaced. fend for O 0, &c.
TOUK s'ruu IBGIN o,
121 Chaan 308 Kesde 81, N.T.

P.BLAISDELL
& (J’oa

NE
ANUFACTURERS OF
MACHININTS TOOLS.

o5 Mm

Oroester, Mass.

WOODWARD'S COUNTRY HOMES.

D’Il(t!& and PLANS for
0 Houses of moderate cost.
§1.29, post Id‘

RING SPINNING

IMPROVED EPINDLES-S 0! Illltl&
bin drives positive. !ld;; }lng&) ﬂwu

RRL\(; LUHPA.\\ Phlladelphis, P

C

$ acily from 1000 to 1000 gallons per minute. ’.0

ves or complicated machinery. Address WM.

BUCK, Sec'y, 7 North Front St.,

SCIENTIFIC AMERICAN.
The Best Mechanical Poper in the World.

A yoar's numbers contals over 300 pages and severs)
hundred engraviugs of new machines, asefiz) and novel
inventions, maunfascturing establishments, tools, snd
processes,

The SCIENTIFIC AMERICAR s devoted (o the Intar-
eots of Popular Science, the Mechanic Arts, Manufsc-
tures, lnventions, Agriculture, Commerce, and the In-
dustrial porsuits generally, and is valuable and {nstrac.
tive not only 1o the Workshop and Manufactory, but also
in the Househiold, the Library, and the Reading Roowm.

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursults
shounld think of dolng without the SCIZNTIFIO AMEXI.
oA, Every number contalny from six to ten engravings
of new machines and inyentions which caunot be found
1 any otbher publication.

Chemvists, Architects, Milliorights and Farmers

The SCIENTIFIC AMERICAN will be found s most
useful journal to them, Allthe new discoveries In the
sclenco of chemistry are given In 1is columns; and the
interosts of the architect and carpenter are Dot over-
looked, all the new laventions snd discoveries apper-
talning 10 theso pursults deing pubdlished from week o
week. Useful and practical information pertalalag to
the Interests of millwrights and millowners will be found
publishied In the SOXESTIFIO AMERIOAN, Which laforma.
tion they eannot possibly obtaln from any other sonree.
Subjects in which planters and farmers are lutorested
will be found discussed In the SCIENTIFIO AMRXICAY,
many Iprovements o agricultural lmplements belng
Mustrated In its columns,

We are also recelving. every week, the dest scientific
Journals of Great Britatn, France, and Germany: thus
placing lo our possession all thatls transpiring ia me-
chanionl sclonce and art in these old conntrics. We
shall continue to transfer to our columus coplous ex-
tracts, from theso Journals, of whatever we may deem ol
intercst Lo OUr readers.

TERMS.
One copy, Onp yeAr =« =+ =+« . . BN
One copy, Mx months a vl cacelsh o INSRNN K
Ono copy, four  onthy o | xS iiianie L0
Ten co lko. ne year, each §3% »nw
b lnng Over e mp.a. same nlo.':el %

One copy of Sclentific American for oke year, and

one oopy of engraving, * Men of Progresa™ « W
One copy Of Sclentitio Amorican for OuS year,

and one copy of “Sclence Record,"” « « = LR
Ten coples of * Sclonce Recond,™ and tea coples

the Boleatific Americaz foropeyear ~ - - BN

CLUB PREMIUMS.
Any person who sends s & yearly clad of tea Or more
coples, st the foregotng club rates, will be entitled to cae
COpY, gTatls, of the large steel plate cagraving,  Mes of
Progres.,
Remit by postal order, draft or express.
The postage on the Scleatifo Americas b 8ve Ceats per
quarter, payable at e ofice where recelved. Casada
subearibers must remit, with sabicripiion, 3 cents extrs
10 pay postage.
Address sll letters. and make all Post Ofce orders or
drafts payable, o

MUNN & CoO.,

37 PARK ROW NEW YORK
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Advertisements

Advertizements 1will de admilted on thiz pape at the rate qf
81.00 per line ror each insertion. Engravings may
Aead adeertisements at the same rate per line by meas-
urement, as the letter-press,

1\ ERTED TOOTH
Solid Tooth (‘n'cul.n' Saws

ALSO,
Mill, Mulay, and Cross Cut Saws. ©
2" Catalogues sent, on application to
R. HOE & CO., 29 & 31 Gold St, New York.

ENGINE LATHES,

From 12 to 21 in. swing: Vertical Drills Millin \!uchln -
of best makers, Ju-l rm elved. Address K Lt\. HOW-
ELL & LUDWIG, 817 Market Street, Pulladciphia, Pa.

ASPHALTE ROOFING FELT.

(‘TH:AP dumb]e and lwht permanent
Roofing for Rail Road Depots, Engine Houses

Foundries, etc. Also, Improved Sheatbing Felt and

geaeral Boofing mwater risis. De«: {uﬂ Clircular. Sam-
plw and Price List sent free. b MARTIN,

70 Maiden Lane & 9 leeny St., New York.

JUST PUGBLISRED,
TREATISE OF

WO00D WORKING MACHINERY,

Wit over one hundred piastesand engraviogs of English,
French, and American Machices. With a History of
the Orimn and Progress of Wood Machine Manufac-
mrc siuce the Year 1990,

Copy o contents snn list of plates (16 pages) sent

frfe on apr\lcnllon to L. H. BERRY, No. 117 North 224

Street, Phuladelphia, Sole Agent for the United States,

Malleable Iron.

Having recontly added to our works a Malleable Iron
Foundry, we solleit oroers for stated supplies of
VALL&.ABLF IRON CASTINGS. 'ruh %L'.\LIH OF

WHICH WILL BE WARR:

Belng oursclves large consumers or n flue quality of
small castiogs, particulsr attention will be given to that
class of work, MALLORY, WBEELER & CO.

New faven, Conn., Oct, 1st, 1672

S¢nd stamp for our new 1llns-

B U l L D E RS kr;tl:'f;:g(‘;m?“ nrrquSli:.uh:

I\Ic\AB & HARLIN MANUFACTURING
Co., Manufacturers of
BRASS COCKS
FOR STEAM, WATER, AND GAS.
Wrovaur IRON PrpE AxD FITTINGS.

Ilustrated C llllu‘mn and Price-list farnished on appll-
cation. 5% JOHN STREET, NEW YORK,

NILESTOOL WORKS,

131 WEST SECOND STREET,
CINCINNATI, OHIO.

MACHINISTS TOOLS

OF EVERY DESCRIPTION,

STEAM BOTLER AND PIPE

COVERING

Saves ten to !\rcnry ‘gtr cent, CHALMERS SPENCE
CO., foot E.0th 8t , N 142 N. 2nd 8t,, Bt, Louls, Mo

The BAXTER ENGINE

Is ‘"nnnl’nrlured by Colt's Patent Fire
Arms Manufacturing Company.
Is made Interchaogeable in
8)] 115 parts, and consejuently
15 perfect In construction.,

It 18 slmple and safe, 80 that
8 child may run it

No extra lnsurance to pay.

It occuples less epace, and
I8 ron up to rated power with
less fael than any Known mo-
tor, Over & are now In use
in this eity, and bundreds o}
them In use s)) over the Unl.
ted Btates, and the universal
Judgment  confirms  all we
clalm ; and, therefore,we tully
Husrauteo them,

For Circulars and Price-
List, call upon or aodross

, WM. D. RUSSELL,
I8 Park Plnce,
NEW YORK,

100 TUNS ASBESTOS,

RBecelved direct from |h- wines—of & Buperior fbre and
quality—for sals in any qusniity, either crude, ground,
OF crushied, as desired. Orders for export or lime con:
sumption pmmml) execnuted

Appiy at the

UNION MILLS,
454 C herry street, New York.

EAT HOLID EMERY WHEELS AND OIL

BTONES, tor Brass and Lron Work, Saw Mills, and
e Tooin. Northamnton Emery Wheel Co, LeedsMass,

Workzng Models

kiR CAMER(W & 0.,

ENGINEERS,
Works, foot o1 Kast 234
street, New York city.

Steam  Pumps,

Adapted to every possi
ble daty.
Sond for a Price List.

L.W.Pond---New Tools.
EXTRA HEAVY AND IMPROVED PATTERNS
ATHES, PLANERS, DRILLS, of all gizes:

Verties) l\orlna Mills, lcn feet swing, and under,
1ling Machines, Gear and Bolt Cutters; ﬁnnd Puncher
and Shears tor Lron.

Oftce and Warerooms, 88 Liberty st., Now York ; Work:
at Worcester, Mm
A. C, STEBPINS, New York, Agent.

Always Reliable,

Wright's l)ouhlv-\rlinc Bucket-
Illlul‘

STEAN PONPS,

Made by the Valley Machine Co.,
EASTHAMPTON, Mass.

The Tanite Co.,

Inventors and Bnilders of Special Machinery
connected with Emery Grinding.

Solld Emery Wheels, from ¥ inch (.\ 2 r. et In diameter,
Emery Grindiog Machines st $15, $£50, $75, and $110,
Stave Resis, §5. Diamond Tools, l ecinl Tools and
Machines mace to craer. SEND }Ol‘ LLUSTRATED
CATALOGUES AND I'BOT(N-H\Plh

By means of extenyive additions to their Factory and
Mackinery, THE TANITE CO. are now (Septembder,
n..) arnbiell 10 triple their former production, and to
) ;)rnmp!h the increasing demand for their celebra-
2 um STANDARD MAKE OF GOODS. Al Gooda
wld by THE TANITE CO. are made by them at their
owon. Factory, under their own Pateaty and Processea,
Address ¥ THE TANITE CO.,
Stroudsburg, Monroe Co., Pa.

THE TANITE CO.’S

EMERY WHEELS and EMERY
GRINDING MACHINES

Are Xept In Stock. and sold at Factory Prices, by
CHAMFLIN & ROGERS, 155 Fifth Avenue. Chicago;
JAMES JENKS. Detroit; NILES TOOL WORKS, « Iacin-
pail; 0. M. GHRISKEY. Sibu:mmcn.c St. .l’hllndelphlr
ISAAC H. SHEARMAN, 120 N. 8rd S(..Phllado lpnll

E. INLOES & CO., leumort J. F.JEWETT & (’:o.
Mobile; HAWKINS & DODGE, X ernrk and E.
ANDREWS, Williamsport, Pa. C. BLAC CO..ﬂnm-
{itop, O/ t., Canada. also keep these guod

THE TANITE CO, have no Agencles in New York or
New England.

Boilers & Pipes covered

With *“ ASBESTOS FELTING;" saves 25 per cent In
uel. Send forcirculars,

Ashestos Felting Co.

Nos. 316, 318, 320, 322 Front St., N.
[ < o Ashestos i all quantitics ana qualiiies for sale.

STROUDSBURG, September, 572

SPECIAL N NOTICE.

In thelir efforts to dm‘usc information on the snbject ot
Emery Grinoing Machinery, and to excite the Interest of
Mechanics in a class of uoodq not properly appreciated
THE TANITE CO. have given publicity to a branch o
Manufacture previously but little known. This publicity
has stimunlsted the acquisitiveness of Caplinlists and In-
ventors. The resuit ias been that within the last three
years an unusoal nnmboer of sanguine and inexperlenced
Inventors have deluded Cespitalists Into an unfounded
enthusiasm on the subject of Emery Wheels. A large
number of new Solld Emery Wheels have been puton the
Market, and a frantic effort to gain trade has been maae
py floodiog the conntry with large stocks of untried
goods, whose practical value has never been thoroughly
u:nu-d These goods are offered on trial, in almost any
quantity, and for almost any length of time. They are
sold at varying prices, are jorced on unwilling pur-
chasers, and are ecen given uu'a( It follows from this
thst legitlmote trade has been oisturbed, aud the whole
clags of bunsiness brnnght into odium and alurepmc with
the Mapufacturin

THE TANITE CO. take this means of assuring that
Publlie that even the possession of Patents for a PER.
FECT Solid Emery Wheel would not suffice for the suc-
cessinl introduction of the goods unlrul the Padent was
backed by expenxive machinery, years of experience,
by chemical and mechanical & HI lu}fulllrmyly applied,
by a wide practical Lumrlals/r af all the countless man-
wracturing processes of the day, and by the employment
of men skilled (n ail the Manufacturing Ares.,
All these qualifications THE TANITE CO. pogsess;
and If users, or wonld-be vsers, of Emery Grinding Ma
chinery, want to avoid the fallures and obtain the advan-
m es of such gOOdE, they will buy STANDARD GOODS,
an ESTABLISHED MAKE, regardless of price, rather
t.unn risk the poor economy of untried, low-priced goods,

THE TANITE CO,,
T. Doxkix PAnrer, President,

THE TANITE CO.S

(‘.()f)l)‘% are kept in Stock, and sold st Fuctory Prices,
y CHAMPL lb & ROGENRS, 156 FUth Avenue ( Vermons
ll wek) Chicago, who are also Exclusive Western Agoents
for the New York Tap snd Dig Co,'s goods, and Deal-

ora 1n Ilunwny, Mill, sod Mashinista' Supplics.

PATENT!

SHAF TING.

The fact that thia Sbartng nas 75 per cont greater
strength, a Aoer Anish, and Is troer to gago, than any other
1o use, rendors 1t umluuhlrtll) the most oo onomical, We
are aiso the sole manufscturers of the CELEBRATED COL-
Lixs PAY, CoupLIng, and furnish Pulleys, Hangors, ote. ,
Price 1ists msi m on appll-
INES & LAUGHLINS,

d and 8d nrnurn Pitisburgh, Pa,
190 8., Canal at., Chiongo.
fitocks ot mll Rln\ﬂlna in store and jor saig by
L1 l'l( l)/&hA FITZ, Boston, Mas
( l’ ), PLAC a0, ll‘l Hsmbars Hrm-l, N.Y.
PIERCK & “ IIAI I'Hl Milwaukeo, Wis,

WIRE ROPE.

JOHN A. ROEBLING'B BONS,

MANUFACTURERS, TRENTON, N, J.
{MOR Inclined Planen, Hundlng Shi ‘gln“
X Jorrioks k ITanos,

of the most appmwd wtyles,
catlon to JC
Try stroet, 2

i llrli(‘d wen :nr:lo- JHtayn, or Gayson
or Hopes, Baah Cords o) Oc and Ir htnl
Conductors ot Cop nlnr 4 dtte g Rl Bl

Bpecial atiention given to holst
Ing rope o1 all kinds 1or Mines and Kleyators, Apply for
clroular, gIving price snd other Information, Send for
rnmphlvl on Transmisslon of Power by Wire Hopes, A
Arge slock conatantly on hand at New ‘ Cork Warohouse,
No, 117 l.llmrlv stroot,

And Experimental M-rmnzz Motal, or Wood, mmll‘ll)
order by ANKR, 8 Center bt , N

\’l \V \l ETHOD of l(olliuy I(munl lrun I\ml
toe), effectually ramoving sll sonle »
P /‘uhlwnu JOHN COX, l'um‘p‘l-:u | ,‘f”" Righta

or Bale.

= i

HARD W()() l) LUM BFR

HBUTTERNUT, FRENCH AND AMERIC
WALNUT ~IIA\"(HPHI\ BURLS; HU \()AIHAN
ARH, DIRDSETE & DL ISTER MAPLE, ote. ote.
™ Mahogany, Rosewood, Cedar, eto., In boards,

plank, and h-p Large and cholee stock at low rices,
GEO l(-l\ \\ » READ & CO,
130 & 172 Center 8t,, Now ¥ ork,
MIll and Yard, 156 to 200 Lewis, bot,5th & 6th Sta. K. K.
Send for Catalogues and P rice List.

The Union Stone Co,,

ntees and Manufacturers ol

EMERY W HEELS & EMERY BLOCKS,

In Size and Form to Sult varlous Mechanical Uses
(-Hl\l)l»ll~, SAW QU \I\ll—l(". l)lA“UVD
TOOLS, nnd WOOD'S PPA
KNIFE-GRINDER,
For Planing, l’nm-r Cutting, Lenther Spiit-
ting, nud other Long Kulves,
Orrion, 29 KiLny ~nan"r Boston, Mass, ok
8 Liberty Street, Noew Y
Suixax Orriaes § 5 Commerce Street, Puiladelphis.
£ Send for circular.

RON PLANERS, ENGINE LATHES,

Drills, and other Mncmnma Tools, of su enor qull
(7, onhaad, md spuning, For sie oy, for

n An rice addrass AV A!'UFA T
ING CO. New Haven, Conn. ; > U

[T FOR
SHEATHING, A'

I PLASTERING,
ROOFING,
L DEAFENING, P

CARPET LINING.

Samples&circnlars sent free,by

ROCEK RIVER PAPER CO.,
V Culcago; or,
i\ B. E. HALE & C0.,

56 & 55 Park Place,N.Y.

G Sole Agents for Eastern States.

American Saw Co.

Ferry Street, corner
“Gold Riveet, New York,

MANUFACTURERS OF

Patent Movable-Toothed

CIRCULAR SAWS,

JPatent Perforatgd
Circular, Mill,

Cross-<nt Saws.

§¥~ Send for Descriptive Pam-
phlet.

LEFFELIMPROVED DOUBLE TURBINE

HWATER WHEEL.

6000 IN " USE.
NEW WHEELBOOK 152 PAGESfOR 1872

SENT FREE
JAMES LEFFELE CO.SPRINGFIELD,O.

%109 LIBERTY ST: NEW -YORK CITY.
** ONE POUND OF TEETH SAWS

EMERsoux
FORD & CO

D

ARBIL RS (A1) |
£B 211

PATENTEO

Extra Teeth
l“lﬁee;l Cen(; énch.

NEW, USEFUL, VALUABLEI -3
nmm 15 home CRiTineny, Iasructen, pseremmt, o
Containing ovir 30 1L wetrstions and n)mlu Vi sclen. B3
dewcription n\ m.. of Tl Clents | =3

ol a0l alachines | Molel yieam ku: B

prepering b
= cwh I RAreetlons wt ORING e ¥ Srroh Woack 1 )
wluulu\l wadiliudteations £ 110 useful warior ..- wihen, e "1
Uagrs, 1ok Bhwlves, Tionekets
[N tiaskets, ete. )lul.l-o
[7) worth of Deslpna will s 8 eopi -
CEOUGR PATI. Hervsin N. ¥« Mahl. Meshanits: 1

SIXTH EDITION FIFTIETH ‘I'NOUSANg

SUPER-HEATERS

Save fuel, and mw)l steam,  Enslly attached to
any boller. m W llltl KLEY, Kngineer,
8 Liborty dt., Now York,

ABLISHED I1IS837

-\,.n.

For Ovens, Boller fin
Pyrometors- l\lul furniees, Supc‘:-'
Hented 8taam, O11 Stills, &e. Addr
n Nln w NULKLEY,
¥ Liberty 8t,, New York,

ASBESTOS,

In lnrgo or -mnll qunmlllm-.
K D, A FRENOH,
Third and \Inomu y Camden, N,

] HWACH'S Seroll Sawing Machine Improved,

uaranteod the chonpest and bBest In vre,  Thirty
dnys' trial glven, Huul for nlnnv”ud olreular and pripe
1ok, Addrows II I. DEACH, % Fulton 8t,, New York,

The " three |-|y h l(nnnnr I8 8 porfoot suooess mm?
feat 1n use. Olronlare and 1pies unnl nd ln'n." VA
ROOFING CO,, ™ Matdon Lano, New ¥,

TO INVEN" TORS
The " Consolidated Fruit Jar Com mnyml

having superior facliition for Mann n(nrln
Prossod, or Btampod Bhoot Metal Goods, 1

olnlty nfut\llluu up Bamples or Models as dowired, | IV
Ing connocted with our Manufaatory s Msohine Koo, we

oal offor unusua tulllllm O u.o- deslring Lo porfect
thalr inventions, Ad |IMII . ;Jkll ‘I'rewsurer,
9 Warren 81, New York (

g7 T, V. Oarpenter, Advertising Agent. Addresa
Box 79, New York civy

PETER COOPER’S

Refined Neats' Foot 011,

JFOR FIRST (‘lu\'l'l MACHINERY,

It contalng no gum or -rm and Is warranted pure and
equal 1o the best § ‘!'u-rm 011,
_8®" Forpsale at No. 17 nmllm{  8lip, New York.

Diamond-Pointed

I‘B Eadoption of new and improved applica
tions Lo the celebrated Leschot's patent, have made
these drills more fully sdaptable to eve varioty of
ROCK DRILLING, hrlr unr unlled eznency and
economy are l(‘knO'lNIf in this country and
Europe. The Drills are mlft or various aizes and pat.
torns; WITH AND WITHOUT BOILERS, and bore ﬂl
uniform rate, of THREK TU FIVE INCHES PER MIN-
UTE In hard rock. Tl J eadapted to CIIA.\\I'LLNG
GADDING, SBHAFTING, TUNNELLING, and o
work: also, to DEEP BORING VOTR TRSTTNG THE
VALUE OF MISES AND QUARRIES. TEST CORE
taken out, showing the c!uucm of mines at any depth.
Used elther with steam or compressed alr. Simple and
g?‘r&b‘llfln construction. Never need sharpening. Man-
THE Amxm('An J)ltmotll) DR lal‘ 0.
1 Liberty St orK.

LUBRICATORS.
REYFUS' celebrated Belf-act.
ing Ollers, for all sorts o! Machinery

and Shafting, are reliable In all seasons,

saving 7 per cent., The Self-acting Lu-
brlumr for Cyunden !.l no' adopted by

bATm& YPUB IGLMH}'SL N.Y

PANCOAST & MAULE
PHILADELPHIA Pa. -
IRON

<~RADIATORS>

SEND--FOR CIRCULAR.
MORRIS, TASKER & CO.,

MANUFACTURERS OF

American Charcoal Iron Boiler Tabes.

Wrought-Iron Tubes and Fittings,
For Gas, StEaMm, WATER aAxDp Om.
§¥~ Steam and Gas Fitters' Supplies, Machinery for
Coal Gas Worg. &c. &c. e
NO. 15 GOLD ST., NEW YORK.

Gear Wheels for Models

Castings of small Spur and Mitre Gears, and worm wheels,
Racks and Piotons; also Spriogs, Screws, Brass

Sheet Brass, Steel nr d all hncu of Mater{als in quanti-
ties to suit._ Tllustrated Price List free by mml.
GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Mass

THE HEALD & SISCO

IMPROVED ° CAST

HORIZONTAL PUMP
WRYUL GHG P URRINJ BLTA

=3 Bhl;l;‘ 1C (.%h ,{’5} H( \cfzc)\ ;A L,

RE USED ALL OVER THE UNITED STATES
and tho Canadas, and also 1n Great Britaln. Send

or our new [lustrated P‘"ip undreds
of references to Tannerd, s
Brlck makers, mcmlnu.ete..

oulble testimony. (Ten { roforonces.)

dr a8 HEALD SISLO a CO, lldwlm\-nlo.N Y.

te H. & 8. l‘nmntooxmoh Premiom at the

r-.‘ccnl Loulxiana State Falr, over the moct celebratod
Centrifugsl Pumps known in the United States, Including
one from Now York, Asa Wrecking-pump, and sa aa
Irrigator, It 18 unrivalled, both for ehnpuul and efll-
clency. It also makes a splendid Fire Pom:

NON-PATENTED
EARTH-CLOSET.

W i- pay $20, £30, or #10, nud transportation ¥ l;nli e,
will send CLEARLY 1ILLUSTRATED SPECIFICA.

lohs-drlwn to seale—of a non-patented Invemlon.
from which your town or village oarpenter otn Kot
up an Earth-Closot, perfoctly self-o tingy (
in, tislng and loweriog 1y munlnu on unppl a
riowly.) and which Won't cont you more than

Twes camimon pall for receivor. s inoffunsive W ovo or
noso, A blesslng to the ullnndlnt u wﬁm& ;n Inva-
I or the Infirm,  Heno 8o, 1o G, slleno-
ple, Butler Co,, *a., and be oonvlnco X

0 D & RAFFERTY, Mlnnflomnn of
Stonm Engloes, Bollors, rux. 'l‘owll lnu.

3 s
onpgl:“u:‘vl”: :?blnory .h oﬁ" .ﬂ‘v!n

mrln 1nists ooll.

:::lu..“ lrn‘rio‘:n?:'io ﬁ'-'}o'xJ :?."*o&l

THE TANITE CO, do not bit
Compete at my
States this Year

PORTLAND CEMENT

OF the well known manufacture of John

Daxiey Whtte & Brothepsy kQidon, E’JH"? Ky,
“ GINES FO

Two 18 faeh oy linder, & el ||ro .k nlll ¥ mn ‘hlﬂ-ﬂ

I frst rato ofdor taken w
i hvu B, non‘éa;)(

Damper Hog. 1at, Gago Cooks. Wator Feod Reg's,

(o

MURRILL & KRIZER, Balt., Md.
HE “ Belentific Amerioan " I rlntod with

Bend for clreniars,

Gubard s Fulladeimile, kit 5 GOIA sk ew XOrK



