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COMBINED REGULATOR AND ALARM.

Competition in the different branches of manufaoturing
throughout the country hns caused steam to bu almost unl.
versally adopted for the motive power. A great deal has
been accomplished in economizing the use of steam by the

of regulators, cut offs, and other patent appliances,
but thore is great loss in the use of steam. No better flold
for inventors is mow open than that for improvements in
steamn engines and boilers,

Thousands of boilers are belng supolied with water only
partially heated, while ¢al is belng consumed and the heat
exhnusted in the stmosphere. And the lrregu-
larity with which some are supplied with feed
water causes undue wear and unnecessary ex-
pense for fuel and repairs.

The machine now illustrated is designad to
overcome some of the above dgifficulties by regu-
Iating the supply of water, feeding the boiler in
quantities equal to the amount being evaporated.
1t Is also counstructed in such a manner that if,
by any means, the source of supply to the boiler
is stopped, & whistle will blow gradually und, as
the water ovaporates, the sound will increase
until & Joud alarm is given. It is the invention
of R. Berryman, of Hartford, Conn., whase feed
water heatoer was lately illustrated in these col-
umps. For a rectional view of the machine now
shown, we refer our readers to our issue of Sep-
tember 14th, where the same appliance is shown
as & steam trap.  We now represent it as applied
to asteam boller. The bottom of the cylinder,
A, isset § inches below the feed or true water
level, and the pipes, B and C, connect ihe inte-
rior of the machine with the interior of the boil-
or, B connecting the top of the cylinder to the
feed line, while C is connected at any convenient
point below the water line, and conducts the
water back to the boiler at each change. In the
casing, A,is a bucket which iy suspended from
one end of a lever; the other end has a square
cast in it, which fits & corresponding square on
the rock shaft, one end of which extends through
u stuffing box. To this end the lever, D, is fast.
ened by a dowel pin and a clamp, The lever, D,
through its connecting rod, controls a valye in
the steam pipe of & steam pump, or, as repre-
sented, the inlet valve of a plunger pump; it can
also be used in all cases where the water pressure
used to feed the boiler is greater than the requi.
#ite steam pressure.

Its operation is such that, when the boiler s
pupplied with water so as to cover the inlet of
the pipe, B, on the feed water live (steam hav-
ing been raised, and the air blown out through
the lock on top of the casing, A), the casing will
be at once filled with water, The bucket inside
being thus submerged, the weight of water die-
placed by It will be given in power to the coun-
terbalance on the lever, D, moving it down, there-
by fully or partially closing the supply valve,
which valve is adjusted by the right and left
pcrews on the connecting rod. When the water
in the boller has evaporated to n level below the
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Its proper lovel, so that the steam wpaco is reduced, and at
this time the engine s using steam as fast as it can be gen-
erated, the result ls, In many canon, water comiog Zrom the
purface, lmprogonted with grit, Indrawn in gmall quantity
Into the stenmn ey lindor, the disastroas result of which, {rom
cutting, Is well known; and the deterioration of the inner
surfaces of cylinders, of platons, and the wear and carrodon
of alide valves and slats are all promoted by the passage of
water through the slide valves, even when no solid watter is
carried over; therefore the Importance of keeping only a
proper quantity of water in the boller cannot be overesti

mated. The Berryman Maonfacturing Company, of Hart

inlet of the pipe, B, on the feed line, steam on-
ters, filling the upper part of the casing, A, and
permitting the water above that line to flow back
by gravity through the pipe, C, to the boiler.
The water having thus resumed its level, the buck-t falls to
its former position, moving the counterbalanceand lever, D.
The Istter rises, and the supply valve is again opened. Should
the supply of water be stopped or so reduced that the water
evaporstes fester than itis supplied to the boiler (the water
level belng the same in both the cylinder, 4, and the boller),
us the water evaporates the bucket falls with it until the
short end of the lever, D, opens the alarm whistle by means of
the connection, The connection can be lengthened or ndjusted
#0 that an alarm may be given at almost any desired point
below the feed line. The gradual increase of whistlo sound
Is such that ample time is given to avoid an alarm, provided
water s supplied in proper quantity.
The hollow globs regulstor, also an invention of R. Berry-
wan, is favorably known and in general use. Yet wo are in.
ormed by bim it has been impracticable to get two separate
movements of the mame apparatus at different intervals of
time, consequently it has beon necessary to use two wachives,
The combined machine will work equally well on & number
of boilers supplied by one pump, the connections of which
will bo mwore fully explaioed in our next lasue, The groat
object of this appliance is to maintain water in a boller at a
noiform level, If a steam boiler be filled with wator boyond

ford, Conp., make a specialty of steam and it economical
and safe appliance, and further informstion concerning their
productions may be obtained of J. B, Davis & Co., agenis, of
the same city.
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Thoe Agassiz Expedition.~~Discovery of ITmmenso
Glacler Heds In South America,

Professor Agassiz has pearly fivished his famous voyage
of deep son explorations, the steamer Hasslor with the sci
entific party having lately arrived st San Fravclsco, The
full details of the voyage and of the discoveries made will
be of much interest. Many thousands of new and valuable
spe.imens of natural objects have been obtained and pre.
perved,

In a recent letter to Professor Plerce of the Coast Survey,
Professor Agsssiz mentions the overland jourpey that he
made in Chilli, from Coneeption northward to Santiago, the
route travelled lying between the Andes and the high hills
of the Paclfic Coast. *There 1s,” he says, " a broad valley
belween the Andes and the coast range, the vallcy of Chillan
extending from the Gulf of Ancud or Port Montt to Santi-
sgo and farther north, This valley is a continuation, upon
pomowhat higher level, of the chaunels which, from the
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Strait of Magellan to Chiloe, separaté the ialands from the
malaland, with the sole Interruption of Tres Moates, which
gives the clue to the whole, a5 wo have here in minlature a
valloy between the Andes and the cosst range, Now this
great valley, extending for more than tweaty.five degrees
of latitude (1300 miles) I3 & continuous glacier bottom,
showing plainly forits whole length that the great southern
ice shoot has Leen moving northwards inlt, I could find no-
where any indication that glaciers descanding from the Andes
Lad crossed this valley aad reached the shores of the Pecific.
-
An Attempt to Swim the Euglish Channel,
The Eoglish sporting world has boen grestly
interested by & wager, of §3,000 sgainst §150,
that J. B. Johuson, the * hero of London Bridge
and champlon swimmer of the world,” could not
swim the English Chaonel, from Dover, Ea.
gland, to Calais shore, France, distasce 10 miles,
But owing to the stroog tidal currests in the
channel, the actual swimming distance was es-
timated at between forty and fifty miles,
Johnson is described as twenty four years of
age, of mediam hight, and one of the finest
built men it is possible to see, He messures
forty-five inches round the chest,and at will can
inflate it to about five more ; his muscular pow-
ers are slso erormously developed. The terma
of the bet did not allow of his comiog out of
the water, consequently, although his abilities
as a swimmer might have enabled him to se-
complish the distance, it was thought, and it
afterwards proved, impossible to keep up the
circulation of the blood for so longa period,
On the appointed day, August 234, & lsrge
concourse of people assembled on the Admiral-
ty pier, at Dover, to witoess the departare of
*the hero,” Foran hour or so, he entertained
the audience by diving from the bow of &
steamer and performing various squatic feats;
after which, in company with a party of friends,
he embarked on the steamer Palmerston to be-
gin his exploit of swimming across to France.
When some 200 yards from the pier, John-
son nscended to the paddle box, tremendous
cheers greeting hisappearance. He then dived,
the time heing 10:40 A. A, and striking out to
sea with vigorous strokes, accomplished the first
two miles in thirty minutes, The wind was
moderate from east-north-east; a strong tide
was also running, with & short chopping sea.
At 11:20 he partook of port wine, and again at
11:80 refreshed himself. At 11:45 he ap-
proached the steamer aud requested something
to eat, asking whether he might come on board.
Mr. Strange, seeing that in consequence of the
strong tide, etc. his chance of reaching the
French coast was quite hopeless, thought it ad-
visable he should do so. When assisted on
deck it was found that his legs, from the thighs
downward, were nuwmbed; the circulation of
the blood seemed to have almost stopped—in
fuct, the cold had so thoroughly mastered the
system that he was unable to raise a basin of
beof tea to his lips.
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B3 Toe practice of dentistry can bardly be in.

BBRBY!AN’S CO!BINED I;EﬁﬁLATOR AND I‘aml ‘;.Bv M. cluded in the modern arts; for as early as 500

B. C.,gold was used for filling teeth, and gold
wire was employed to hold artificial teeth in position, and
do¢s not seem then to have been a new art. A fragment
of the tenth of the Roman tables, 450 B. C.has reference to
the burial of any gold with the dead except that bound
around the teeth. Herodotus declares that the Egyp-
tlans hiad & knowledge of the diseases of the teeth and their
treatment, 2,000 8. C. In Martial, Casseilus is mentioned as
either filling or extracting teeth; but he specified that he
would not polish false teeth with tooth powder. Lucisn
mentions an old maid that had but four teeth, and they were
fastened In with gold, These facts cover a period of G600
years.

-

A NEW and profitable branch of business, it is said, has been
invented and put into practice in Georgia, There is an en
torprising man in Whitefield county who spriokles salt on
the railroad to allure cattle upon the track. The animals
are killed by the trains, and the railroad company as to pay
for them. The owner has the beet and hide for his profit.
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A iron church has Iately been completed in Brooklyn, N.
Y., having seats for 3,000 persons, It is sald to ba an elogant

siructure,
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THE MANUFACTURE OF OLIVE OIL IN CALIFORNIA,

For a number of years past, the olive tree has been calti-
vated with varying success throughout the Southern States,
and especially on the islands on the const of Georgin and
Florida and along the sea board of North Carolinn, The
quality of the product, however, not being the best, its man-
ufacture has never assumed proportions of any magnitude,
nor has it been able to compete with the oil imported from
Earope.

A writer in the Ocerland Monthly publishes the informa.
tion that the culture of the olive tree and the manufacture
of oil from its fruit is gradually becoming o leading indus-
try in California. The character of the climate, and the soil
of the valley of Santa Barbara and of the foot hills of Santa
Inez, for sixty miles along the coast, are adapted to the pro-
duction of the finest varieties of oil. It is predicted that
this portion of the State will eventually be numbered among
the most celebrated oil districts of the world.

The olive is propagated almost entirely by cuttings taken
from the sprouts and branches of mature trees at the time
of pruning. The cuttings are generally from ten to fifteen
inches long and from half an inch to three or four inches
thick; the thickest are the best. These are placed in a per-
pendicular position ina bed of good soil, six, eight, or ten
inches apart, their tops level with the surface. The earth
is pressed closely around them, and their ends are slightly
covered to protect them from the drying influence of the sun.
Here they remasin, throwing ont leaves and branches, until
April or May, when, with as little disturbance as possible of
the roots, they are taken up and, after being trimmed to a
single sprout, are set out in the orchard, in rows about twen-
ty-five feet apart each way. The ground between the trees
may be cullivatad for several years, with little or no detri
ment to the young trees. When the olives are to be gath-
ered, cloths are spread under the trees and the berries are
pulled from their branches by hand and thrown upon the
ground, or are beaten off with s long rod. If they are in-
tended for making oil, they are carried to a dry room or loft
and seattered upon the floor, or, where this is not convenient,
a drying frame is made—consisting of broad shelves one
above another, and sliding in and out 25 the drawers of a
bureau—and the berries are spread upon the shelves. By
this exposure to a dry, in-door atmosphere, the berries ripen
farther, their watery juices are evaporated, the oil s released
and when the skins have been broken, flows more readily un-
der pressure. A slight mold may gather upon the berries
during the few days that they remain here, but not sufficient
to have an injurious effect upon the oil, or it may be prevent-
ed entirely by stirring the berries daily.

The process of extracting the oil, as practiced in Santa
Barbara, is simple, even to medimval rudeness. A large,
broad stone wheel is held by an arm from a center post, and,
by & horse attached to this arm,is made to traverse a circular
bed of solid stone. The berries are thrown upon this stone
bed, and are shoveled constantly in the line of the moving
wheel until they are considerably macerated, but not thor-
oughly or until the stones are broken. This process fin-
ished, the pulp is wrapped in coarse cloths or gunny sacks,
and placed under a rude, home-made screw or lever press.
The oil and juices, as they ooze through the cloth or sacks,
flow intoa small tank, and, a8 they increase, are distributed
into other vessels, from the surface of which the oil is after-
wards skimmed. The oil flowing from this first pressure is
that known a8 “ virgin 0il,” and commands the highest price
from connoigseurs of the table. Withount further prepara-
tion the oil is now ready for use, except that, in order that
any intrusive matter may be separated from the body of the
oil and collected at the bottom of the oil cask or jar previous
to bottling, it is pet away for a time to rest. At the Mission
of Santa Barbara, the oil is gtored in huge antique pottery
jars, that, ranged round the room, remind one of the celebra-
ted scene of the jars in the story of “ The Forty Thieves.”
The “second class oil” is the result of a gecond and more
thorough crushing of the berries, in which even the stones
are broken, and of a subzequent subjection of the pulp to
the press. The berries sre sometimes submittad even to a
third process of crushing, and, previous to pressure, are
brought to & boiling heat in huge copper kettles, The oil
thus obtained is of an inferior quality, and is sold for use as
» labriestor and also as an ingredient in the manufacture of
castile and fancy toilet soaps, and for other purposes for
which it iz superior to animal oil. The residue of the ber-
ries s then returned to the orchard and scattered under the
trees, and, posssssing the qualities of a rich and rapid fer.
tilizer, may be said to be yielded 1o us again revivifid and
luscions In the richer fruitage of sucseeding years,

The tree, at five years of age, returns a slight recompense
for care; and at seven an orchard should afford an average
yield of about twenty gallons of berries toa tree. If there
nre geventy trees Lo an acre, there should be obtained from it
one thousand four hundred gallons of berries. From twenty
gollons of berries may be extracted thres gallons of oll;
and, if properly manufactured, olive ofl will command $4 to
$5 o gellon at wholesale. Thus, an averags yield of olives,
derived from an orchard covering one acre of land, will pro
duce sbout $300 worth of oll. After deducting the entire
cost of production and manufacture, & net profit may be an.
ticipated of at least §2 per gallon; and thus, one acre, con-

taining seventy trees, yielding an average of twenty gallons
of berries, or the equivalent of three gallons of oil, each,
will afford a surplus aboveall expenses of about §100 a

€ar.

4 Olive culture is go simple that any one of ordipary intelli-
gence may engsge in it. The process of manufacturing the
oil is an entirely different business, and belongs peparate and

apart from the cultivation of the olive. In time, it will not
be expecled, as now, that each growar ehall be manufacturer
also. As goon as the supply of olives in & neighborhood is
sufficient to warrant the erection of suitable machinery for
expressing the oil, every requisite for the purpose will be at
hand. The olive grower’s labors for the seagon will end with
the deposit of his berries at the oil manufactory; and, ac-
cording to the custom of the olive districts of Earope, one
half the oil from his berries will subsequently be returned
to him, ready for use and for market.

A large part of the oil gold in this country, and purporting
to be olive oil of European manufacture, is the product of
adulteration and imitation. It is generally manufactured in
this country, and is composed principally of animal oil,
though mustard seed oil and other inferior vegetable oils
also form materials for its adulteration. Every housewife
knows that olive oil purchased from the grocer, when ex-
posed to & cold atmosphere, sometimes thickens and turos
white or opaque in the lower part of the bottle; and every
one familiar with the nature of olive oil knows that it re-
tains its perfect transparency and uniform oily conzistence
under any temperature. Animal oil condenses under the in.
fluence of cold; but vegetable oil does not. This difference
has been well noted on the shelves of stores where the gen-
uine and the adulterated oil have been ranged for sale, side
by side. The genuine oil glows clear beneath the glass in
sll weathers; the adulterated oil turns flaky with the cold,
and the lard goes down with the fall of the winter's ther-
mometer. It isan advantage, also, of the genuine “virgin
oil,” obtained by home manufacture, that it retains its perfect
sweetness longer than any other oil. “ Virgin oil,” made at
the Santa Barbara Mission four years ago, is to-day in posses-
sion of the nice delicacy of its first flavor when fresh from
the berries.
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IRON AS A MATERIAL OF CONSTRUCTION.

There are three great divisions under which the material
called iron is usuoally classified—malleable or wrought iron,
steel, and cest iron; and of these there are endless varieties
both as to quality and character.

Iron is never found in a chemically pure state, but always
in combination with foreign substances, which it is the busi-
ness of the manufacturer to get rid of as far as possible,as it
is the presence of these impurities which deteriorates the
metal. The ore, which is an oxide of iron, is first heated in
a blast furnace with limestone and coal or coke, the carbon
from the Iatter combining with the oxygen of the ore and
allowing the molten metal to flow away, together with a “slag”
composed of the earthy matters in the ora united with the
limestone. The slag, being light, can be drawn off' from the
top of the molten metal, which is afterwards run out of the
bottom of the furnace into furrows made in sand, and broken
up into convenient lengths called “ pigs.”

Chemically pure iron, even if it could be obtained, would
be much too soft for purposes of construction, and it is there-
fore necessary that a small quantity of carbon should be al-
ways combined with the metal to render it hard and strong;
the proportion in which carbon combines with iron varies
from % per cent to 6 per cent. In order that iron may be
malleable, or readily worked by the hammer, it must zot
contain more than $ per cent of carbon; and from this pro-
portion up to 2 per cent of carbon in combination gives us
steel. If more than 2 per cent of carbon is present, we obtain
caet iron, the brittleness of which increases with the propor-
tion of carbon with which it is impregnated, 6 per cent being
the highest that it is possible to combine with it.

The minerals silicon, sulphur, and phosphorus are found
combined in greater or less proportion with all iron, and these
impurities must be got rid of as far as possible, since their
presence tends to weaken the metal,

Malleable iron is obtained from the “pig"” by the process of
“ puddling,” or exposing the molten metal to the action of the
air, by which the greater part of the carbon is carried off, the
metal being stirred until the above named impurities are got
rid of, and a spongy character is impartad to it, The iron is
then removed from the furnsce to the squeezer, or hammer,
by which the remainder of the slag is forced out, and the
metal can then be placed betwoen rollers and drawn out into
flat bars. When bars or beams of large size are required,
the puddled bare are piled up together, hoated to n woldiog
temperature, and passed geveral times through grooved roll
ers, the size of the groove diminishing each time until the
required shape and gize is obtained. By this means bars of
any required section aid length can bo obtained.

CAST IMON.

Cast iron is obtained by mercly remelting the pigs, and
pouring the metal into sand molds made to any required form.
The quality of the metal is improved by froquent meltings,
which remove the impurities, and for good work & third melt.
ing should be used ; the strength is nlso Increased the longer
it is kept in a sta‘e of fusion, It is desirablo to mix the pigs
from different ores, ny well as thoss obtalned from different
meltiogs,

To obtaln great hardness, the castings must be chillod or
cooled rapidly, the surface metal which cools first belng
always harder and closer in texture than the interlor, where
the castings are of large size.

The tensile strength of cast iron, or Its power to resist a
direct strain applied to streteh it in the direction of its length,
is sall as compared with its croshing strength, as well na
with that of malleable fron; 7 tuns belng about the average
force that will break & bar 1 in, square, although some bars,
that had been carefully preparcd and kept in a state of

*Lectures at the Royal S8ehool of Naval Arcldtecture. By Willlam Fole,
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fasion for several hours, bore double this amount of atrain

It is in its resistance to crushing that the groat value of cast

iron as a building materinl lies; experiments upon s largs
number of cylinders, § in. dismeter and 14 in, high, gave the

crushing strength per square inch from 27 tuns to 564 tuns’
or an average of 38 tans, the specimens shortening from }‘
to !5 of their length before crusling; the ultimate tensils
strength was found to be about } of the crushing, the elon-
gation being about .1 of the length,

The transvarse strength of cast iron beams is very variable,
being greater in proportion in those of small size than in
lurge castings. No sensible diminution of strongth takes
place in cast iron, if heated up to 600" Fahr., but beyond that
temperature it gets rapidly weaker,

The ratio of the “ working strength” of east iron to its ulti-
mate strength isas 1 to 3,0r 1 to 4, for a stationary load, and
1 to 6 for n moving load, as in the caso of a railway bridge,
If the load is kept within the working limits, & boam of cast
iren does not lose strength by a continuance, however long,
or a repetition, however often, of the same load,

The average specific gravity of cast ironis 7'1, or it weighs
7,100 oz. or 443 1bs. per cabic foot, Oae cubic insh weighs
$1b, g0 that to find the weight in ponnds of & casting, divide
the number of cubic inches it contains by 4.

The great advantage of cast iron is that it can be made into
any required shape; and when many copiesof the same form
are wanted, they can be supplied at a very moderate cost as
compared with malleable iron. It has, howaver, the disad.
vantage of not being trustworthy, and is liable to unsoundness
from uncqusl contraction in cooling, which causes some
parts to ba more dence than others; this can cnly bs provi-
ded against by allowing an excess of strength in the castings.
Its brittlenees also unfits it for use where it would be subject
to heavy concussions or sudden changes of load; this can,
however, be obviated by & process of annealing, which pro-
duces

MALLEABLE CAST IRON.

The castings are first made in the usual way from goft and
pure charcoal pig, and kept red hot for some days in pow-
dered red hematite ore, by which most of the carbon is ex-
tracted, and the metal is converted into malleabls iron; th
expense, however, of this process prevents it from balog ass
for any but small castings, of which a large number are re-
quired. Cast iron does not oxidize (rust) so readily as
wrought iron when exposed to the weather, but the contin-
uad action of sea water is to convert it into a soft porous
mass which readily crumbles to pieces.

WROUGHT IROXN.

Wrought or malleable iron is the metal in its purest con
dition, and with the greatest proportion of carbon and other
foreign matters removed in the process of meanufacture
When a wrought iron bar is broken by a tensile strain, ap-
plied in the direction of its length, it contracts in sectional
areaat some point before fracture, the amount of contraction
depending on the quality of the metal, and belog as much a
50 per cent in some specimens. The average resistance to
fracture or tensile strength is about 25 tuns per square inch
of original section, and no wrought iron ought ever to be al
lowed in a structure which will not stand at least 20 tan.
per square inch.

When a compressive foree is applied to wrou rht iron, it will
stand about 9 tuns per square inch before any perceptible
change takes place in the form, but beyond this it becomes
distorted and yields like a lump of lead, its ultimate crushing
strength being about 16 tuns per inch. The tensilo strengt
of rolled plates is 10 per cent less across the grain or direc-
tion of fiber than with it, and the ductility is about one half.

Wrought iron may be considered as perfoctly elastic as
long as the tensile strain does not exceed 10 tuns per square
inch of séction, the metal roturning to its original shape and
size when the strain is removed without any * set * or visi-
ble change of form; beyond this amount the extension be-
comes permanent, the limit of elasticity, which may safely be
taken at about half the breaking weight, boing passed, If
a slight pormanent sot is produced when a load is fiest put
on, this set will not be increased by any number of
of that load, but each time the force is removed it will retura
to the form it assumed after the first loading, provided the
limit of elastizity is not passed, For every tun of load per
;qmlnchupto 10 tuns, the extension I8 yylgy of the
When wrought iron is subjocted toa compressing strain, it
ia reduced 1y of its longth for every tun per square inch
up to 18 tuns, beyond which the amount of compression in-
croases moro rapidly ; #o that up to the lmit within which
this material ought to be strained in practice, whother in ten.
sion or compression, it may be assumed as perfectly elastic,
tho modulus being 10,000 tuns per square inch of section.
The toughness of wrought iron renders it useful for rail.
ways, machinery, armor defences, and wherever capability
of roalsting shocks and irrogular steaing is required ; therels,
however, great varioty in the hardness of the metal, the soft
Irons belng consldered most valuable for MW

concumsions or vibrations, sell il
When s plece of wronght iron Is broken suddenly,
orally presents & fracture, but If the

plied gradually, the sppearance is Sbrous or
ate, in fact, the crystals drawn out by the
or hammoring. A erystalline fracture
whilo s fibrous fracture is & mark of softness
the finer and more uniform the erystals, t
of the metsl, As might be expecte
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nre inehes in the section by ten,
found that large masses of forged iron do
relative strevgth of smaller ones, from Leing
ire.  Rolling improves the toughness more
1g doer, the latter processes hardening it, but
time rendering it more brittle.
‘ can be case-hardened by heating it for some
days in cantact with bone dust or other animal substance con.
Ataining earbon; by this procers the surface becomes convert-
‘ed into steel by the absorption of carbon,

- Ifheat is applied to wronght iron, its strength Is not af.

fected as long as the temperature does not rise above 35)°
‘Fubr, but beyond that it begins to lose strength. When
the te sture is redaced very low, the metal beecomes less
mﬂﬂ more brittle, so that its deflection under a given
Joad is diminished, but at the same time its liability to frac-
ture is increased,

The decay of iron arises from the joint action of air and
‘water, the oxygen from which combines with the metal aud
forms a hydrated sesquioxide, called rust.

THE PNEUMATIC DESPATCH,

It is now nearly seven years since a pneumatic tube was
first laid in the very beart of London, and its working proved
1o be perfectly successfol. Notwithstanding this, the fact rv
mains that the great public carriers—the railway companies
—and the Post Office authorities have not yet availed them-
‘selves of the manifest advantages offered by this system for
the rapid tranemission of small parcels and mail bags. It is
true that for rome time the only available route was that from
the North Western Railway at Euston square to the station
of the Poeumstic Despatch Company in Holborn. It may have
been that the value of the system was impaired by the south.
ern termination of the tube being in a locality possessing but
few advantages for those who were likely to be the principal
users of the system. But the terminal point was never in-
tended to be in Holtorn, nor is it, inasmuch 2s & line of tube
—long ago commenced—has recently been completed between
the Holborn station and the General Post Office. The possi-
ble drawback to which we have referred, does not, therefore,
now exist—if it ever did,—sa clear route having been estab-
lished between Euston square and S:. Martin's le Grand.
Descriptions of the pneumatic tube and the appsratos for
working it were given by the press in November, 1865, when
the first section was opened. It will be as well, however,
now that the works have been finished, if we briefly refer to
them again. This will be the more necessary, as the detaiis
have been slightly altered in one or two instances. The
pueumatic tube is formed in two gections, with a station in
Holborn. The firat section—that between Ruston and Hol.
Lorn—is 8,080 yards in length, and is laid with easy gradients.
The section between Holborn and the Post Office ia 1,655 yards
in length, and on it two gradients of 1 in 15 oceur. [The total
Jength is almost three miles.] The station at Holborn is
placed at right angles to the direction of the tube, so that all
through traivs must reverse there, This is effected by allow-
ing & train on its arrival to run from one tube up an incline,
down which it quickly descends by gravity, and s turned on
10 the pair of rails leading to the other tube, This shunting
in effcoted very rapidly, occupying only about half a minute,
The tube is of the horse shoe gection, the internnl dimensionn
being 4 feet 6 inchios vertically, and 4 feet horizontally, The
pueumatio cars or trucks are 10 feet 4 inches long, and the
ends present an outline conforming to that of the interior of
the tube, the edges of the ends being bound in an elastic me-
dinm, #o aa to form pistons when io the tabo. The cars weigh
about one tun each,

The machinery by which the transitof the earriers is effect-
ed was designed and constructed by Meesrs, James Watt &
Co,, and s placed In the rear of the Holborn station, It con
£ists of an engine having & pair of 24 Inch cylinders with 20
inch stroke, A fan 22 feet in dismeter is gonred at 2 to 1
with the engine, and is worked continuously, the allernate
action of pressure and exhaustion belng governed by valves,
The ordinary working speed of the fun is 100 revolutions por
minute, which gives n pressure of sbout 0 ounces per gquiry
irch. "Prains sre drnwn by exhaustion from Kuston gquare
and the Post Office, and are propelled by pressure to those
points, The doors of the tubes axe arravged at Holborn and
the Post Office on the principle of lock gates, being binged
vertically and hupg In pairs,

Buch I in genoral torms the machinery of the Pncumatio
Dewpateh Company, the working of which was illastrated to
a pumber of pelentific gentlemen and others on Mondny Inst,
Among those present woro the Duke of Buckingham snd
Chandos (Chalronn), Mr. John Alrd, Mr, (1, 8, Sldney (DI
reetors of the Poeumatic Company), Mr, W, 11, Barlow (Kn
giveer to the Midland Rallway Company), Mr, Winter (Kogi
neer to the Post Ofice), Mr, Girnud, Mr, T, G, Margury (Seo
retary of the Pneumntic Compuny), Mr, 5, do Wilde (repre
senting Mr, L. Clarke, the Compuny’s engloeer), ote, The
trinls commenced by bringing a singlo car by exhaustion from
the Post Office, the run belog sccomplished fn 8} minutes,
mther longer time than usual, but kecounted for by the elr
camptance of the enr haviog been over bufled, the pressure
belog relloved o 1ittlo too soon, ‘This car was then coupled
to two others, and the threo wero startod on thelr way to Ku
ston, which point thoy reached under proseure in 0} minutos

from the time of leaving Holborn, The traln was next brought
from Euston by exbnont, the time oceupled belog 5§ minutes,
It wan then run into the Post Offico tube, and in 24 minutos
from the time of sturtiog It hnd ronched s destination, It
win then sent on the return journey, which wan accomplinhed
in 8 minutes, as far an Holborn, aud In 7 minutos moro it had
arrived at Euston, The time bere wan excoptionally long,
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but the pressure was rathor Jow. Finally the train was
brought Lack from Euston in 5} minutes,

Experiments of such short duration as the foregolog, car-
tied out, moreover, without any recent practice by the men
in charge, can bardly be taken to represent the results of
actusl practical working. Some interesting facts, however,
In connection with continucus working were established by
Mr, W. H, Barlow, who In the early part of the present year
lostitated n sories of careful experiments with the pneumatic
tube, which lasted over several days, and showed the differ-
ence of power required to work the gradients of the Euston
section of the tube as compared with the Post Office section,
One feature proved by theso oxperiments was, that whether
the tube was closed at both ends or closed at one end and a
osr inserted and fixed at the other, or whether n train was
moving or not, and sgain whether each tube was put in con-
nection with the fan separately or both were put in connec-
tion with the fan at the same time, in all these cares there
was—as might be expected—but little variation in the num-
ber of strokes required to maintain given pressures.

With regard to the sctual weights moved, and speeds ob-
tained, numerous experiments were made by Mr. Barlow on
the section between Euston square and Holborn.

The remarkable featurs of these experiments is thst, with
the same number of revolutions per minute of the engine,
and the same pressure, & very large increase made in the load
produced a comparstively small decrease in the speed.

By increasing the load from two to twelve tuna, the usefal
offect or weight passed through per minute was increased five
times. In the last experiment, by increasing the load from
two to twenty tuns, the useful effect was incressed about
seven and & half times; the pressure of steam and the work
performed by the engine remained about the same, whether
o weight of two tuns was passing through at 173 miles per
hour, or twenty tuns at 13:15 miles per hour. The experi.
ments made by Mr. Barlow upon the section of tube Letween
Holborn and the Post Office showed that, notwithstanding the
gradient of 1 in 15, the heaviest loads were those which
produced the best commercial results.

The working expenses are estimated at £50 per week,
working 12 hours per day, and the repairs at £500 per an-
num, an allowance which Mr. Barlow considers to be ample.
He, moreover, observes that if sufficient traffic could be found
to render it desirable, the carrying power of the apparatus
could be greatly increased.

Seeing then that thers exists in good working order a rapid
and efficient means of transit between Easton square on the
one hand, and the Post Office and the recsiving houses of the
principal carriers in London on the other, thera can bardiy
be a doubt that these means will scon be utilized by thoss
parties whom they would so clearly benefit. Useful as the
system appears to be as at present arranged, it could be ren-
dered infivitely more useful by a slight extension. Italready
has one of its rerming at the North Western Railway, and we
know of nothing to prevent its further extension eastwards
to the Midlund and Great Northern Rallway stations, Such
Such a step would appear to be most desirable, and we should
think that the two last named companies would find it great.
1y to their interest to enter into working arrangements with
the Poneumatic Despateh Compsny. This would afford a
rendy solution to the difficulty which the Company now ex
periences in obtaining suflicient traffic to start their lie.
Waere such arrangements as wo have suggested carried out,
the additional length of tube would be forthwith constructed,
and from what we have seen of the satisfactory nature of the
working of the system, it would therenftor be rapidly extend-
od in all directions under the metropolis and its suburbs.—
Engineering, Aug. 28,

-
Now Mothod of Telegraphing,

A patent recontly granted to J, H. and J, W. Rogers, of
Peckskill, N, Y., covers the following method of telegraphing :

The inventors provide a thin and narrow conducting tape
or strip of metal, on which they omboss the messego in the
Morse characte:s, and this strip they draw through s trans
mitting Instrament, which is so arranged that o metallic pen,
or atylus, which s in communieation with one poleof the bat-
tery, will only touch tho upper surface of the characters, as
the strip passes along through the muachine, The under sur-
fuce of the strip or tape Is in communieation with the other
polo of the battery ; consequently whonever the sfylus comes
In contanet with nn embossed charnotor or slgnal, the electrical
elreuit 18 ¢loged and o sigonl, corresponding to the embogsed
sigonl, 1 traopmitted over the line wire, to the receiving in-
ptrument at the opposite end, The recelving instrument may
bo wade on the plan of the More iustrument, and is lntended
to bo ro nrrnpged that 6 will Indent or emboss the slgnals, ns
funt ns recelved, upon a metullic steip Dko that used In first
sending the messago. Sevoral advantages attend this mothod
of telegraphing and recording, The transmierion of wmosea-
gen oneo formed ean bo mueh more rapldly effected than here-
tofore,

T'he mennn for forming the ralsed lutters on the conducting
tape ure, or iy bo, substantinlly the same as those now em-
ployed in printing telegraphio messsgos on the Morso system
—that in to suy, by tho ordicary needle or recording pin of
the register, The forming of the rulsed lotters can conse-
quently be effvctod at any sultablo distanee by the ordinary
tolegraphic appliances, snd thus supply the place of repeaters,
If, for example, in sending » messago to California from New
York, the wire beyond Chicago should be engaged, then (as-
puming the wire to be disengaged from New York to Chicago)
the nutomustio repeator s of no use untll the wire beyond
Chicago can tranwmit ita moessugo; but the improved tape
cntohios and holds the messngo at Chleago until the wire be-

yond may be ured, nnd thus from fresh batteries ropeats the

messagon from New York on to California at Jeast ten times
as rapidly as an automatic repester could, loaviog the wire
from Chicago back to New York freo for other maesnagen to
New York; whicl the ordinary sutomatic repeater cannot do,
acting simultancously, as it mant, with the New York manip-
ulstions,

Again, to sy nothing of the automatie repeators, all the
messagen arriving at a contral office—as, for example, the
Weetern Union in New York—may bo delivered there on the
tape by each distant manipulation of other offices, instantane-
ously, and all theze may beo traosmitted on to thelr destina-
tions by turning n wheel, whereas now sn expert must for-
ward each message to which the wires beyond New York
were not opencd.,

—— e
Jupanese Fans,

In summer time the climate of Japan is generally moist,
Lot and oppressive, the air on the hottest days being not on-
frequently stagnant as well; the consequence ia that the use
of the fan I¢ universsl, and in bamboo and Japanese psper
are found materials most admirably adapted for the purpose
of their manufacture. The artistic faculty of the Jspaness
embellishes their fans with designs that commend them-
selves by their exquisite fidelity to Nature; a few simplo
touches realizs pictures which many a foreign artist could
not approach; the Japanese are born draftsmen, and their
senss of the contrast of colors intultive; bence oven the very
commonest fans are generally very interesting to look at,
and are almost never vulgar. The excellence of this branch
of patlye manufacture, and the excessive cheapness of pro-
duction, eays the Japan Ierald, are fast securing a foreign
trade in them of no mean megnitude. Within the last year
one commercial house shipped some three millions of them
to America, and another firm is just shipping away, in one
vesael, a million more to the game country, where it has be.
come a common practice to deposit o fan in each ritting in
churches and chapels, for the use of members of the congre-
gation., There are some extensive factories at Yedo devoted
to fan making, giviog employment to bundreds of hande.
The fans being wholly produced by manual labor, no ma-
chinery is employed.

D —
A Tame Wasp.

At & recent meeting of the British Association, in Brighton,
in the section of zoology and botany, Sir John Lubbock ex-
hibited & tame wasp which bad been in his possession for
zbout three months, which he brought with him from the
Pyrences. The wasp wasof a social kind, and he took it in
its nest formed of twenty-seven cells, in which there wera
fifteen eggs, and had the wasp been allowed to remain there,
by this time there would have been quite a little colony of
wasps. Nove of the eggs, however, came to maturity, and
the wasp had 1sid no eggs sirce it has been in hia possession.
The wasp was now quite tame, though at first it was mther
too rendy with itssting. It zow ate sugar from his hand
and allowed him to stroke it. The wasp had every sppear-
ance of health and happiness; and although it enjoyed an
“ outing" cccasionally, it readily returned to its bottle, which
it seemed to regard as a home. This was the first tame wasp
kept by itself he had ever heard of.

Bullock’s Blood as a Medlcine,

In the practice of medicine, as in other worldly matters,
certain things are in fashion for a certain time. Bleeding
and mercury have had their dsy; cod liver oil and chloral
hydrate are already on the wane; alcohol and bullock's
blood are now in vogue smong the Parisians—the former for
fevers and all inflammatory affections, nnd the latter for anw-
mia and pulmonary phthisis. It Is said to bea curious sight
in Paris to ses the number of patients of both sexes and of
all ranks and ages who flock to the slaughter house every
morniog to drink of the still fuming blood of the oxen
slaughtered for the table. According to M, Boussingault, of
all nutritive substances the blood of animals contains the
greatest quantity of iron, and it is this which gives value to
the new medicine,

- e
Elevations In Colorado,~==Collated by Professor O,
Thomas, of the Unlted States Geologleal Survoy,

Altitude above Alitude above

Names of Poluts, e sea. I Namos of Poluta, the n;."'
cel, D

Mount Harvard (Whithe wor HTREJOmen s P8 oo nirsnnnssnnnnnns 12,00
Gray's Peak. ... ) Y OB Argenttng Pass. . ooiiiiriieseans 100
Mount Lineoln, 118 Geargin Gulch Pass, . 1y
Mount Yale. N R L T . llh_n
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Rerthoud Pass cor 100 O G Bory's Puak
Boulier Pass,  cooiiiaoiiancanns L0 talns  Hayden's
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FOREIONERS 15 JAPANESE By oy~ From the NiAi Shin.
Jishi, the Yedo newspaper printed in Japaness, we glean that
tho Public Works Department of tiat conntry viploys 161
foreignery, at an aggregato cont of 20,081 dollars & month,
They consist of Fronch, 86 porsona; Eoglish, 1115 Swisw, 1;
Chinese, 6; Mauillose, 45 Tndian, 1; snd Awerlcans, 2.
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Pratise Wit NiekeL~This may bo effected by placiog
the objuct to be plated, whethor of iron, steel, copper, brouze,
2ine or loud, in a bolling neutral solution of slne ehiloride cons
tuiniog a salt of nickel, and grnulated zino, I the zino wo-
lution Is acld, the cont of nickel Is dull, A plating of cobalt
may be made In the same wanner,
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THE CUBAN SUGAR MANUFACTURE--.MODERN
‘ MACHINERY.

We this week lay before our readers a complote llnstration
of the mode of extracting the juice from the eane, snd of the
procesees of boil ng, purifylvg, and erushing It when erye
tallised. The plant portrayed in our epgraving was erected
by MM. Cail and Co, an eminent firm of mechanieal engi-
neors In Parl«, at a cost of $100.000,

The first operstion to which the cane Is submitted is crush
ingina will, A; the mill bas threo rolls, cach 6 foet 0f
inches long by 2 feet 74 Inches dismeter. These rolls are work.
«d by & 30 hores beam engine, C, belng connected theroto by
the gearing in B. The eogine raos at 26 revolutions per minate
sod the gear reduces the speed of the rolls to 2 6 revolutions
per minute; so the rolls give & surface speed of 21°45 feet
per minute. The julee from the crushed cane flows into a
recelver or tank, and thence to  lifter, B, which consists of
& wrought iron vessel into which the juice is admitted by »
pipe. Through the top of the lifter, K, there passes an ae
cension pipe by which the juice is conveyed to the porifiers.
The action of the lifter s as follows: When It Is charged
with jalce and the cock of the pipe conveying the julce in s
shut, steam is admitted which forees the juico up the ascen.
sion pipe by its pressure on the surface. When all the
julce has pessed up the pipe, a fresh supply is admitted and
the fcreing process repeated. In the armopgemont now
under consideration, the liftor is about three feet diameter
and 7} foet long, the asconsion pipe being 3 3.8 inches in di-
smeter,

There are six purifiers, one of which, marked F, is shown
in the engraving. In these julce is mixed with the quantity
of lime required to remove from it the carbonic acld it con-
tains, which would, if suffered to remaln, soon deprive the
juice of its ssccharine quality, About § per cent of lime is
added to the juice, a portion being thrown into the juice
while in the recciver or tank. The purifiers, F, are heated
by steam coils containing steam of 60 Ibs. on the square
inch. These purlfiers are 5 feet in diameter by 4 feot 7
inches deep, and they havn hemispherical bottoms with sup-
ply and discharge pipes as shown.

After boiling, the pext process is tbe filtering through
anizal charrosl, which material in the present instance is
contained in 10 cylindrical vessels 8 feet 7 inches in diameter
by 6 feot 11 inches high, each provided with two band holes
for removing the charcoal and refilling the cylinder. Into
each cylinder = pipe haviog 3 branches leads, through which
juice, sirup, and steam can be respectively admitted. A false
perforated bottom is Inserted in each filter through which
the filtered juice flows to a pipe leading to the tank, V. The
juice s lifted from th's tank into the vessel marked X, by a
liftar similar to that already described, Thence it flows to
the vessel, P, which regulates the supply of juice to the
evaporating condensers, R.

Each of the condensers, Q, is composed of two mories of
pipes, receiving in thelr jnteriors the steam from vacuum
vesscls, Each condens r congists of 21 tubes, 13 feot long
by 6 ioches dinmeter, After leaviog the condensers, the
Jjuice Is pumped into & vacuum veassel, N, in which the pre
cessen of evaporation and concentration are completed. A
vacuum is maintained in the injection condensers, R, by a
25 horse power engine, Separators, 8, are used to collect any
water or juice that may pass out with the vapor,

The juice has now been reduced by evaporation to the state
of sirup, and requires to be clarified. In the clarifiers,
the juice is heated and the coloring matters are precipitated
with blood., The sirup is then once sgain rum into the
closed filters already described, and 18 returned to the vacnum
pans to be still farther concentrated, After this, it is re-
heati d, and passed to the molds wherein the crystallization
takes place.

The crude crystallized sugar contains more or less molass.
es and matters which are not erystallizable, and to separate
these it is broken up by the crushing mill, G, and then intro-
duced into the centrifugal extractors, A. The molasses ex-
tracted by these centrifugal machines is collected in a tank.
The centrifugal machines are driven by & 12 horse engine,
which also gives motion to the mill, G, The line of shaftiog
from this engine is run at 146 revolutions per minute, and
from this the mill and centrifugal mnchines are driven at
speeds of 58 and 1,208 revolutions per minute, respoctively.

To manufacture the animal charcoal used in the filters, the
bones, after carbonization, are ground in a crushing mill of
any form, and made to pass a screen which separates the graing
of the size necegsary for obtaining a good filtration. The
animal charcoal, after having been uged in the flters, be-
comes charged with impurities, and ap it is an exponsive ma
terial, it is cleaned after each operation, and it Is thus made
to serve a large number of times, To clean It, it Is washed
in & suitable apparatus and is then revivified in the elliptical
retorts of a furnace, J

The plant we have described is capable of dealing with 100
tups of canes in a day of twenty-four hours, the machinery
being driven by epgines of 150 horse power collectively, Tak
iog the production of sugar at 8 per cent of the welght of the
canes, we should thus bave & production of 8§ tuow of sugar
per twenty-four hours, snd a8 there are on an avernge 120
days in & geson, 1he production per sesson would bo alout
960 tuns of crystallized sugar.

e —

SOMEBODY says there shionld be & woman in every firm of
architects 1o lock sfter the closets, When you build your
house, you may tell the contractor, until you are black in the
face,* We will bave a cleset there,” He will not put one
there until he bas seen wadam, and ten to one, when he hias
seen her, the closet will go elsewhere, and double the number
and twice the gize be ordered
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THE SAND BLAST PROCESS FOR CUTTING HMARD
SUBSTANCES, ENOGRAVING ON GLASS, ETC.

Conslderable Interest was manifestod, at last year's fair of
the American Institute, in the Tighman machine for engrav-
log on glass, which was in practieal operation,

We present berewith an engraving \llustrative of the of-
emtion, copled from 7A¢ Science Record. In this procemns s
stream of mnd Ia introduced Into & mapid jet of steam or alr
#0 84 to acquire s high velocity, and s then directed upon
any hard or brittle substance £o n8 o cut or wear away ts
surfaos,

Flyl

S— - ' '
For ordinary rough work, such as cutiing stone, where o
considerable quantity of mate:ial is to be removed, a steam
jet of from 60 to 120 lbs. pressure has generally been used
as the propellivg sgent. The sand is introduced by a cen
tral tabe 1 inch bore, and the steam issues from an annular
pesaage surrounding the sand tube, on the principle of the
Giffard ipjector. The impetus of the steam then drives the
sand through a steel tube § inch bore and sbout 6 inches
long, imparting velocity to it in the passage, aad the sand
finally strikes upon the stone, which is held about 1 iach
distant when a deep narrow cut is desired, but may be 18 or
24 inches distant when a broad surfece is to be operated oo.
To produce ornnments or ingcriptions on stone, either in
rellef or intaglio, a steneil of iron or caoutchoue is held or
cemented to tho stone, and the sand jet is moved with an
oven and steady motion over the whole surface, #o that sll
tke exposed prrts may be cut to the same depth,

e v‘_,/r g e S g o
The skill snd time of the artist may be devoted exclusively
to making the stencil; this being propared, the most elabe-
rato and intricate designs can be cut as rapidly as the most
simplo.

The durability of enoutchoue ns compared with stone, un-
der thess cirenmstances, is remarkablo, A stevcil made of
u sheot of vuleanized caoutchoue sbout (A inch thick, ex-
posed to #and driven by 50 1bs. stoam at 2 feet distance, has
lantad, witl scaresly perceptiblo wenr, while 50 cuta were
made in marhle, each cut being nbout | inch deep, or about
121 lncbhos in all, or 200 times the thickness of the caout.
choue, With & wupply of steam equal to about 1} horse
power, at s pressure of sbout 1001bs,, the cutting offect per
winate was about 14 Inches of granite, or 4 cubic inchesof
marble, or 10 cubie inches of rather soft sandastone,

Hund driven by o ale blast of the pressure of four inches
of water will complotely grind or depolish the surface of
glass in ten seconde. If the glass Is covered by a stencil of
paper or lace, or by a des'gn drawn in any tough elastic sub.
stanco, snch vs half dried ofl, paint, or gum, a pleture will be
engraved on the surface,

Photographic coples in bichromated golatin, from delicate
line engravings, have been thus faithfully reproduced on
glase. In photographie plctures in gelatin, taken from Na-
ture, the lights and sbadows produce films of gelatin of dif-

ferent degrees of thickness. A carefully regulated sand

————————————
blast will net upon the glass boneath these films more or lean
powerfully in proportion to the thickness of the fims, and
the lalf toues or gradations of light and shade are thus pro-
duced on the glase,

If we apply the sand blast to & cake of brittle pitch or
realn oo wiich a pleture has been produced by photography
In gelatin, or drawn by hand Io oll or gam, the bare surface
of the material may be cut away toany desired dopth. The
lines loft in relief will be well supported, thelr base being
broader than thelr top, and there Lelog no under cuttiog, as
Inapt to oceur in etching on metal +ith seld, An electro.
type from this matrix can be printed from in an crdisary
press, The sand hlast has been applied to cutting types and
arnaments in wood, cleaning metals from sand, soale, ete,,
and to & variety of other purposes,

Varloun forms of apparatas may be used to execute the
work. In our engraviog, Fig. 1 shows s devies for roughen.
ing sheet glass. The air blast is prodaced by the fan below,
and the alr rises through the curved tube, exrrying the sand
up with it, which Is thrown into the alr tubs by sa endless
belt of scoops arranged io the lowar part of the angalar box.
The sand Is earried up by the alr and brought over sad down
the front air tube, whore it dischiarges with greal force upon
the surface of the glass, which is contained within the front
box and is carried by a belt graduslly forward ander the
sand blast. The mnd falls from the glass into the lower
part of the angular box, where it is scooped and thrown agals
lnto the alr carrent,

Another form of apparstus for boring or engraving s
shown in Fig. 2, snd the sand ls driven in this case by steam,
on the principle of the Giffard injector. The mnd descends
through a tabe from the hopper, and in its course the vert.
cal sand pipe Is joined by a Iateral steam or alr pipe, whick
gives a sudden impulse to the sand and drives it down upom
the glass below with tremendous force. The sand tabe is
flexible, its extremity is carried on rollers, by which it may
be moved back and forth to suit the requirements of the werk.

MORSE'S IMPROVEMENT IN GLASS AND PLATE EXORAVINS,
Sabsequent to the patent of Mr. Til ‘hman, which bears
date Oct. 11th, 1870, Geo. F. Morse, of New York, obtained
A patent on & more simple contrivance for accomplishing sim-
ilar results to the Tilghman process, which we also illustrate,
The latter patent bears date November 21st, 1571,

The inventor provides a single box or hopper A, from
which depends a small tubs C, sbout eight feet long. No
machinery whatever is used, A mixture of corundum and
emery, in the form of powder, is placed in the hopper and
allowed to descend throigh the tube, the flow being regula
ted by the slide B. The ar-
ticle to be engraved, which - gy
may be asilver cup, a watch \X“
case, & sheet of glass, a gob- i
let, or other object, is held R
under the extremity of the
tube, so that the engraving a
powder will fall upon it, and
in a few minutes’ time the
most splendid omamental -
designs are cut with marvel-
ous exactitude and surpris-
ing beanty. We have seen
engraved effects, produced
by (his process, upon glass
and silverware, that alto-
gethersurpass anything that
has ever been attempted by
the most skilled hand lsbor, =

As fast as the supply of %%
engraving powder runs down through the tube, it Is replaced
in the hopper; and girls may do all the work. That portion
of the articles that is not to be engraved is protected by papar
or other substance. The engraviog, therefore, is done by
cutting out the desired pattern in paper, which is then ap-
plied to the surface of the article. The powder only acts be-
tween the interstices of the pattern,

-
IMPROVEMENT IN HARNESS BREAST STRAPS.

A simple improve-
ment consists in mak-
ing the strap, B, of
metal, secured to the
berness, P, by straps,
A, as shown. This
improvement is said
to be decidedly supe-
rior to the common
leather straps; but it
must be more nolsy,

-

NEW  ANTIMONY
Buue—This new,
beautiful, and perma.
nent color, unfortu.
pately not applicable
to lime, iy very easily
obtained by dissolving
a portion of metallle
antimony in aguu regia, filtering the solution through granu.
Inted glass, and adding s dilate solution of prussiate of pot.
nsh, 50 lony s there Is any procipitate,  Thiz blue is scarcely
to be distinguished from ultramarine, and supplies the flower
makera with a corn blug not to bo hnd before. Mixed with
chrome yellow or alue yellow (chromate of aino), it yields s
green color gcarcely lnferior to Schweinfurt green, which
much less poisonous than arsenic green. [t works well
oll varnish, gum, glue, and starch,— PolytecAnisohes NotioNadt.
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Correspondence,
The Bittore are nol regponsidie for the opintons expramed by teir Corre.
apondents.

Changing Pay Day.
T the Bditor of the Seientific American :

By almost universal conzent and usage, Saturday or Satur.
day pight Is the time when the grea« . 1.1 - of working
people are pald off, The custom, we e ~as imported
from the Earopean eountries, where it uas existed for an in.
definite period. Lately, in certain sectlons of the Queen's
dominions, the propriety of changing pay day from Saturday
to Monday Lins bosn serionsly discassed, and so far put to test
08 10 conclusively prove the wisdom of the change.

The reasons specified were principally in the laterest of
the employed, who were habitually given to squandering on
Sanday tho wages in hand at the recurrence of the weekly
holyday, thus perverting it into a mischievous holiday; but
the result has aleo proved advantageous (o the employers
and to the community beyond, as will be showo.

Firat, as to the bensfita to the employed : When they recelve
payment on Monday or Monday night, they have literaily no
time for carousal snd debaunching indulgences that would
unfit them for the next day’s work, Those with more self
respect are not generally left with sufficient means, after
providing for family expenses, to indulge in the numerous
costly pleasures prepared in numberless blaziog shop windows
on Saturday nights, or which beckon in all directions on Sun-
days, in the form of excursions, sights, etc, which nearly
slways emptied the Inborar's pocket of the small surplas that,
if he were paid on Mondsy, would be more likely to get into
savings bank, or, In some other form, provide for fature com-
fort,

The good sense of reflecting people will approve this sye-
tem and see, doubtless, what encouragement the change will
indirectly be giving to the weak and wavering among our
own population, that now find it so hard to deny themselves
stimulants, finery, or foolizh cutlays by the score, when Sun-
day, with its leiture and opportunities for idleness, indal.
gence, and display is just at hand, and when the price of all
they covet is just paid to them, The diversion of a large
percentage of wages, now absolately equandered on Sanday,
wight, by changiog pey day, ba a: once secured to its
propsr and rightful appropristion, namely, the comfort of
families that, uoder the present system, sooner or later
come to want and beggary. I Lelieve, further, that it wounld
operate directly and disastrously upon liquor establishments
and drinking places of every grade, for credit is not popular
in such houses; the laborer is welcome there only when his
money keeps him company.

Bayond these mere glances at the physical benefit to the
employed and their now cheated families, and passing by the
yet mightier moral effects hercin involved, let us eec what
the employer and capitalist would gain by the chaoge.

If labor is capital to s considernble extent, then a simple
gain of relisble capital, in the shape of sober, rested workers,
instead of sleepy, half drunk, enervated make believes, would
be sn item worth considering. The peace of mind following
established confidence in the general sobriety snd faithful
appearance of the hands is an appreciable consideration, ap-
pealing to individusl employers to try the chnnge of pay day,
The loss of time and the failure to meet contracts on account
of the delinquencies of working men who despoil themselyes
over the Sabbath appeal to the credit of manufacturers, head
mechanica, and all grades of employers to devire & new sys-
tem alike beneficial to themselves, their patrong, and their
employees,

Ihave the utmost faith that a siwple measure that will
“stand to resson,” a3 this does, and that hins been proved a
guccess when tried, will srouse discussion in our own com.
munity, as well a8 elsewlere, and receive the practical ap-
proval of the parties most directly to be benofited.

Kingston, N. Y. M M. 8. T,

—_——— e —
Japan as a Fleld for Employmont,
Zo the Editor of the Scientific Amorican ;

_ Several l-tters from America and Europs hnve bsen dirget-
ed to me by parties in search of employment. I can only
eay, very briefly, that this country is already overstocked
with foreigners out of employment. I should adviso no
Awerican to come to Japan, unless he has a position gesured
befors Lie comes, A mancan do well here if he comen to
Japan having been appointed in America, It gives Lim
prestige over thoee who are tryiog to get employment hers,
As you see by the appended note [priated ol ewhere,.—En.),
the Eoglish bave the lion’s share in the railrond undertakings,
the Min$, the Lighthouss Dapartment, the Navy, aud in
many other branches of enterprics. Yet the large majority
of the unemployed foreigners here are Eoglish. In educa-
w and sgricultaral matters the Americans take the lead,
in military, the French, in mediciao, hospitals, ete., the Ger
man.,

Iu regard to men appointed to offizes with ligh soundiog
names and large salaries, I s afraid many people will be
disappoiuted concerning Japao., The Japaness simply want
belpers and advisers, They propose to keep tho * boming,”
oflicering, and the power all in their own hands, Some dis.
appointment and = little profanity hes been indalged in by
certain poople who deceived themselves by supposing the
flattering Japaness to mean all that their polite words seid
in America. Al this * taking charge of " * belpg at the head
of)" “orgspiziog,” ete, is shear dsy dreaming, People from
Awerica snd Earope must remember that * there weto brave
men before Hector ;" and u fow foreigners have been laboring
in "'l"'" for years, and with keowledgn of the
bave belped ths Jupanese o bhelp thewclven

language, o',
Mupy who
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como here to “organpine,” ete., find that Hunpn are already
organized as much as they can be under the circumstances,
and that all that now comers can do is to wait quietly uatil
perchinnce they gain the confidence of the Japanese, and oven
then all they advise is by no means adopted. Nesrly overy
appolotes comes Liere 1o “revolationizs” his department, but
the Japancss don't want that, They waat the foreigners to
@et into the traces, and pull just so fast as, and no faster

than, thelr mighty entorprises can bear, Lot it not be for
gotten that this country Ia an emphatically poor country now,
sod that milllons of its people are very ignorant, and that it

has jost emerged from feudalism; and that therefore the
rulers of Japan must goslowly and cautiously, Aboveevery
thing elso, it Is not wise to put their roll or their enterprises
100 muoh into forvign hands, and to prove that Japanese na
tare is human nature, they like to do it themselves, to play
with their own toye, and to run thelr own mackines. There.
fore, It n man means real hard work, that takos off its cout,
and Is willing to run the risk of going hungry occasionally,
and if ho has patience enough to wait until an experionce-
tanght people can trast him, and if he lsn't a born brigadier
general, and is willing to help without “ taking charge” of
everything, let him try Japan, If he expects that the Japan
ese peopls wish to make him & Secretary of State, or Minis.
ter of Education, or Postmaster General, ete, he had better
stay at home, because the Japanese people like to bs officers
themselves, and are neither children nor wegak minded,
Neither exaggerating nor discouraging, I remain, Mr. Editor,
Yours very traly, W.E. G.
Yedo, July 19, 1872,

-
Ball Lightning.
To the Editor of the Scientific American :

In reference toJ. H. P.'s letter upon lightningz, on page
148, let me say that in midsummer, several years since, there
was an exhibition of this kind of lightning. I was at a farm
house in porthern Ohio; a black cload hung over a wood,
perhaps a huadred rods away and directly across the road in
front of the houte. Another clond hung dircetly over or a
little back of the house; both clouds appeared to be unusu.
ally near the earth. My position was on the “ horse block™
between the two clouds. Saddenly a ball of light, dazzling.
Iy brilliant, rushed from the clond over the wood, passing
directly over my head, and disappeared with a loud report in
the cloud over the house.

Under the impulse of the moment I ran ioto the road to
get a better view of the destination of the ball; while others
present ran into the house and locked the doors, so violent
and so very near seemed the noise. J. H. P. may depend
(aud it can be proved satisfactorily) that the above ia “testi.
mony worthy of credit,” as far as dezsled eyesight, backed by
& cool head, can determine, C.
Cleveland, O.

e —
The Remarkable Gas Well at Paloesville, Ohlo,
To the Editor of the Secientific American:

Haviog recently spent a few days at Peinesvillo, Ohio, I vic-
ited the celebrated gas well of General J. 8. Cagement, located
on the farm of ths Hon. C. C. Jeonings, about one mile from
the city.

Our party, in charge of Mr, Danicl Casement, brother of
the General, arrived at the place just agthe lamps were being
lighted, and were most cordially received by Mr, Jennings,
to whom we made known the object of «ur visgit. We were
thown into the gitting room, and were soon seated aronnd one
of the fireplaces common to many primitive western homos.
Before us was, to all appearnnces, s small wood fire, Upon
inspostion, however, our wood proved to be imitation logs,
made of metal, and the fuel, gas. By the turniog of a small
stop cock at the side of the fireplace, our genial fire becawe
n roaring flame, making it almost nuncomfortable for usin the
farthest purt of the room, Wenext procsedod to the kitchen,
where we found that all the cooking was done by the same
ngency, the gas being introducod into the range, and con.
sumed through peculiarly constracted burners. These barn.
ers are arrapged In six parallel lines, nbout one inch apart,
and cover nbout two thirds of the fire plate, Tho form of the
burners resembles the argand in construction, Passing from
the old to the now houss (which, by the way, though unfin.
ishied, is considered to bo one of the most complate stractures
of the kind in the Siate and, we doubt not, in the West), we
here found nearly all of tho rooms arranged to ho heated by
stoam and containing nlso fire places and firclogs, We now
deecended to the basement to loxpect the furonce, The bura.
ers ured here aro the game a8 in tho range, but greatly mul.
tiplled. Thoe roaring of the flames uader a full head of gas
was awfully grand, After the fice was oxtingulished, the gay
was agsin turned on, to show us the unature of the article,
The smell resembles that of the most refined kerosene oil,
yeot it ix vot at all off neive. It has not yet boen analyzad,
therofore I am nuable to state ity constituent parts,

As to tho origin of the well, Me. Jonologs informs ns that
o had long bzen convinesd that gas was ta be foand, and
that gome two years since oporatioss wers commenced, but
were abaodoned on ascount of the low of water, Soon after,
the socond attempt wis made, upon higher ground, which
proved successful, The first fifty feot wero through light
wand aod gravelly soll, and at this depth the soapstone rock
was roachod.  An elght inch pipo was then suuk, and boring
through the rock commencad. At a further depth of asix
hundred and fifty feet, the vein was roachod and the gas has
continund to fluw to the present Hmo, N5 recslvor or gaso.
wietor is used, but the gas is carried through a three inch pipe
immediatoly to the house, some two haodred fost distant.

To give yon romn slight 1des of the supply farnisted, I will

wention one fae', Darloyg the past wiuter, it was foand cos

——

— ]
essary to keop large fires In the now house, There were thir.
teen of these, ench consuming about the amount required for
150 of our common burners, and wore continunlly burning
night and day, without any apparent diminution.

A recent peientific test has shown that the pressure of the
gas is 40 pounds to the square inch, and it is farther estima-
ted that there is  sufficlent quantity to light the whole city
of Claveland,

Thers is one remarkable feature in connection with this,
woll deserving mora than passing mention. While all the
wolla discovered have bean more or less troubled with & fow
of wator, thus requiring pumping, Mr, Jennings states that,
from the commencement to the close of the wark, thers has
never bren a drop of water in the wall, and the engine used
in drilling, aud also designed for the purpesa of pumping if
required, Las never been in operation since the well was com-
pleted.

I can ausure your readors, if any of them find it convenient
to visit the well, of a most hearty recoption from Messra, Jen-
niogs and Casement. They will find ample compensation for
the trouble of a journey thither, M.

D —
Sheet Lightuing, :
To the Editor of the Scientific American:

After carefully watching, for many years, what is cailad
sheet lightning, I have never been able to make any distine-
tion between it and so-called zigzag lightuing. Sheet light-
ning is simply lightning at such great distanes from us that
we neither see its zigzag movements nor hear its thunders
rolling.  After sunset, should a thunder gust be on its march
toward us, tho first indications of it we see are its shest
lightning flashes and Hickerings among the distant clouds,
Bye and bye the blackening smoky looking clouds begin to
loom up and travel toward us; then, shortly afler, we lLoar
the rolling sounds of distant but approachiog thander; and
finally wo hear the sharp alarming peals, and often seo the
zigzag movemoents of the fiery bolts, or electric charges, of
the wariiog eloments, {lying from cloud to eloud. .

Gloucester, N. J. Joux Hersunx.

—e < o
[For the Scientific American. |
PORTABLE MEDICAL BATTERIES,

By Proressor Groeax W, Ratxs, or Tux MEpicAL COLLEOR OF GRORGIA,

The want of a small sized galvanic battery which can ba
easily carried about in the hand, and which at the same tims
is of sufficient power to fulfil all the requirements of the
general practitioner, has long been felt; and it is continnally
growing more urgent, ns the medical application of electri.
city becomes more extended. Thomawuﬂqd, o |
whether it be that of Grove, Bunsen, Dauniell, &nu,
Siemens, Stohrer or others, or their modifications as con-
structed in this country by Kidder, Drescher, Chester or
the Galvano-Faradic Manufacturing Company of New lork,
has always the same inherent difficalty, when of mﬁdni
power, of being too weighty and bulky to snswer the re
quirements of casy portability, however excellent each may ) '
ba for office use or laboratory purpoges, 1
The Faradic instruments, for giving induced shocks by ‘f\
helices, have arrived at n high degree of excellence within |

the past few years, and may be considered as sufficiently an. 78
gwering all the requirements of portability and service, " ]
whether of the speciaiist or the general practitioner. o

The principal difficulty heretofore existing in the constrac.
tion of a small and sufficiently powerfal galvanic battery
bas been in the well known law that quantity is pre nal i
to the oxtent of active surface of cach element, whﬁo lﬁ- ) ) i
tensity, energy, or power of penstrating and onl‘oomlng

sistances is proportional to the number of eloments !lﬁf
ployed. Thus it would appear that a battery of ﬁ!’l
intensity to effectively pass its carrent throu‘h the hun
body must have many elements; and theso must be .0?" on-
giderable siza to give out the necessary quantity for
purposes of medical treatment.

So we have Siemens’ modification of Dmloll'lhm M
office and hospitel use, composed of 60 glass . 5 ol
inches in dismater by 7 or 8 inches high, A ‘&G
umki

and copper elements. Hence, from the app
the case, it has bsen assumed impmuubh to
small battery, for portable use, hav
suffisient quantity and intensi :
This has beon greatly to the detrimont
of the galvaunic current, continuouy or
larger number of cases for electrio troa
sarily to bo aoted upon at the residences
not at the oflige of the phy
teries ara availablo, Th
aad its suporiority to the Faradio
established, to say nothing of those
ble. 3
Sach balng the condition of

the constractlon of & small,
for madical use,
lem I have devoted mush

my expuriments.
mm—rm the duﬁl@l&'
is composed of nuuol
tensit'es,

Second—Thaat s siagla el
in energatio nction, has bay
or currents of th.mpxmx
Third—That ooly the Or Cur:
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high intensity to be able to ovor.
,onn bo generated either by a large
‘ono baving a greater number of ele.

- Thus let it bo assumed that, in a cortain galvanio gerlos,
4 are 100 rays or currents of different intensition given
out by each element, of which only tho ray of highest In-
tensity, A, is ablo to pass through or overcomo s given ro-
sistance; then only 1} part of 1he total amount of eloctric-
Aty is available for such purpose. Lot it also bo assumed
thu 8 anothor similar series composed of elements of
v tho ize of the former. Then, instead of the full
, ‘awount, A, only one fourth of A, supplied by this now series,
yof v able to overcome the given resistance; but the series
may be increased by such an addition of new eloments that
‘the next lower rays, B, C, and D, moy bo raised to a guflicient
intensity to bo able also to pass through the given reslatance.
Now each ray is assumed to be equal in quantity with any
other ray, hence 3 (A+B+4C+D)=A, Then the now
#orles of smallor elements supplies exactly the same amount
of electricity as the series of Jarger elements after passing
through ihe resistance. Tle intensities, however, of A, B,and
C, in the new series, have each been raised evidently above that
of A in the first series; so the series of small elements has not
only supplied an equal quantity of electricity under the con-
ditions, but also electricity of higher tension than that of the
series of larger elements.

.lulhmv‘n to physicists that the exact measure for the
quantity (motive force) of galvanic electricity generated in
any case is the amount of chemical action which takes place;
and this may be represented by several methods, by the total
amount of zine dissolved, by theamount of water decomposed
by the current, by the amounts of metals deposited from solu-
tions, or Ly the deflection of the needle of the galvanometer,
elc. Let us now spply this to the construction of a small
galvanic battery, having a considerable number of small ele-
ments which shall give out, after passing the currents
throogh a great resistance like that of the human body, the
same amount or quantity of electricity as that supplied by a
much larger battery having a less number of large elements,

Thus, for example, take 20 cells or elements of a medium
sized Grove's battery in fair action, and pass as much of the
general current through the body as can be endured without
too much discomfort, by holding wetted metal electrodes in
the hands and interposing the resistance of a short column
or stratam of water in the circuit; interpose also a delicate
galvanometer, and mark the number of degrees of permanent
deflection of the needle, which will sottle, we will suppose,
at 40°. Repeat the experiment, retaining the same condi-
tions carefully, with the 32 cells of a modified Stdhrer’s bat.
“ tery supplied by the Galvano-Farad'c Manufacturing Com-

paoy; the needle will settle also at about 40°. Perform the
gawme experiment under the same conditions with the small
portable battery presently to be described; the needls will
aguin be deflected permanently to 40°. In each one of the
foregoing cases, after passing the constant current through
the body, cause it to pass into water slightly acidulated, by
means of two platinum wires (electrodes) passed through s
cork and immersed to the snme extent in each trial; collect
the evolved gnses in s quill glass tube drawn out to a
eapillarily closed extremity; the volume of the gases will be
found the sameo in each experiment. Perform similar experi-
ments with tho three batteries by passing the respective
eurrents through about one half inch stratum of rain water
without passing through the body; the comparative results
will remsin substantially the sawe. If, in the above cases,
the currents be passed through albumen (white of egg) or
freshly drawn blood, the amounot of cosgulation will be found
about the sawe for each battery,

From the above experiments, it may be fairly inferred that
the threo batteries evolyed the same amount of galvanic
motive force ; hence elther might be gubstituted for the other
in medical use, gince in all such applications of electricity
the current must pass through some portion of the human
body, thus encountering great resistance.

The total amount of zine surfaces (both surfaces included)
exposed to the nction of the excitivg liquids in each of the
three batteries may be approximatively stated to be 1,000

i
*

¥ equare inchen in the Grove, 200 square inches in the Stohrer,

i 5 and 49 square foches la the small battery, the number of
‘ colls being 20, 41, and 40, respectively,

H Thus it would appear thnt & eall portable battery Las been

coustructed just as effective for all medieal purposes as thoso
of the largest size usually cmployed, indeed one which not
only gives out an electromotive force of equal qusntity but
of superior Intensity,

1 wmn convineod that the large Slemens battery of 60 glass
jars I8 no exception to the sbove conclusion, slthough |
Luve only been purtially able to make a compariron for the
want of n proper battery, In this, the nction of the exciting
liquid i compnratively feeblo, the distance between tho zine
and copper plates boing rome thires, four, or more inchey;
while in the portable battery in question, the exciting liquid
note energotically, and the distance between the oppozed #lne
and platinum plates i but 316 of aninch, The electro
wotlve foreo of any golvanic arrapgoment iy s function, not
only of the size and pumber of the plates, of the kinda of
wotnl oppored nnd of their distances npsrt, but also of the
onergy of nction of the exelting quid.

The offico and Loupital batieries, bowever, will probably
nover be roplaced by any portable spparatus, however equal
or even superior it may be in power, for the simple reason
that the alnes and Hguld will require much more frequent re
pewal in the latter; for equal amounts of motlve foree, equal
smounts of xine wust be dissolved and llquid consumed.

The specinliet and general practitioner will necessarily re

quire both kinds of batteries; but in any cnse where but a
uinglo battery 1 employed by a physician, the portable ono
would appear to have much tho advantage, This onoe, hny:
ing 40 elemonts actively excited, hng such Ligh intensity that
it answers admimbly for giving the interrupted current,
which henco Is ablo to penetrate to the despost muscles and
tisgues ; and the batlery is, morcover, usoful t» supply the
constant current,

A more particular description of this battery, as con.
structed by myself and used dally for the past ten months,
will now bo given, 'I'ne metal strips used nre zine and
platinam as before stated ; bat carbon conld be employed in
place of the latter, if the cells bo made somewhat larger.
The zincs are 24 inches long, 4 inch broad and § inch thick;
the platinum strips are 2 fnches long, 4 inch broad (erimped
to one half Inch) and of thin foil; both metals are immersed
to n depth of 1} to 1} Inches when in full nction, which is
rarely required, generally from } to § inch immersion being
all that is necessary.

The strips of zine and platinum are united by copper strips
in tho shupe of the lotter U lnverted, the platinom being
soldered to one extremity, and the other being so made s to
Inp partially around the end of the zine which is retained in
place by the spring In the copper lnps, Theso copper strips
are 4 inch broad, and 1§ inches long, madein the form of the
lotter T before being bent, the top of the T forming the laps
to retain the zine. The zinc and platinum strips, being thus
united, are respectively passed through corresponding
rectangular holes made in & square plece of hard rubber
(wood might answer), 64 inches in dimensions by § inch
thick; this plate has a rod in its center by which the whols
is readily raised or lowered, so as to give the proper immer-
sion, into a square trough of hard rabber forming 49 separate
cells; these cells are § inch square inside, and 2} inches
deep. Thus the battery, with the metal strips immersed,
occupies o space only 6 inches square by 2} inches deep.
For service, however, the wholo is encloged in a thin box 63
inches square inside by the same hight, open at both ends
and slipping easily down over and enclosing the trough, to
which it is attached by pins. There is a stiff strip of hard
rabber (or metal) loosely placed across the upper part of the
box, having & hole in its center; through this, the rod sus-
taining the hard rubber plate with the attached metals passes,
moving freely up and down, and held by a set screw at any
required depth of immersion of the zinc and platinum
couples, The zine strips are readily replaced from the top
of the rubber plate by simply pushing out, downwards, the
worn out one by means of the new one which takes its place;
the zincs, being well amalgamated, form a perfect connection
with the copper strips without the aid of a screw. The
platinum strips of course never require renewal, and are
never disturbed after once being placed in position. The ex-
citing liquid is the sxme as that used in Stohrer's battery, be.
ing & solution of bichromate of potash in dilute sulphuric
acid. To fill the trough with liquid, the plns are removed
and the box lifted clear from it; then, the trough being placed
in a dish, the liquid is poured over it in a large stream, fill-
ing all the cells at once, the excoss passing over lnto the dish.
The trough is then raised up on one side to a considerable
angle to permit a portion of the liquid to flow out from the
cells; and being wiped with a cloth, it is placed on a table
and the box containing the metal stripsis slipped over it, and
the battery is ready for use; no more time is taken than
would be required to fill & single large cell,  This facility in
replacing the worn out zincs and renewing the excited liquid
is indispensable for the practical working of small batteries;
otherwige they are soon thrown aside, from giving too much
trouble when frequently used, In a daily use of this battery
for one half hour for interrupted curreént, the zincs have
lasted two monthy and the liquid over two weeks without re-
newsl, It is important that the liquid should not fill the
cells, 50 nn to wot thelr top surfaces when the couples are
fully immersed, and that thero should be no cracks in the
cell partitions ; otherwire the high intensity will establish
currents along such conducting channels to the great loss of
power and waste of materials; for the same reason, the hard
rubber plate must not be wetted, which can only happen from
carelessness,

By a simple arrangement, any number of cells from 1 to
40 can be brought into action; = pole changer and carrent
interropter being added makes the battery complete, The en-
tire woight of the battery is sbout the same ss that of a
good Ferndic instrument, such for example as No. 4 of the
Galvano-Faradle Company’s manufacture; and it is equally
as portable,

In cuse zive of the required thickoess cannot be had for
tho strips, they are readily made from the common thin theet
#ino, by cuttivg slips § an inch broad and 12 inches long and
doubling up the two ends compaotly so as to form a total of
wix thicknessen; suol steips when smalgamated become s
wolld mume,  The trough wight be made of vuleanizid rab
ber, gutts pereha, or even, for a temporary purpose, of thin
wood or pestebioard dipped into melted paraflin, getting o
conting of the Iatter of about 116 of an lneh around the
wally of ench coll,

(rove's battery of 20 ceolls Is referred to wa a unit of
comparigon on account of ita woll known power, belng
wucient probably for all medical purpones; Stdhror's modi.
fled buttory of §2 colly, ag perhaps tho bost, takon all tn all,

for offles use that hay
pakh: D+t G

Ox the morning of the 12th June, s large acrolite fell in
the provioce of Musashi, darlog a violent storm, The
stono sunk some five feet into n paddy fleld ; where it foll, it
has the appearance of havivg becn red Lot, It Is 1o be re
woved, suys the Yedo Herald (o oze of the Yedo exhibitions.

ever boen constructed,

A Now Tolograph Lino between England and
New York.

The success attending Atlantic telegraphy has made peoplo
express wishes for more cables and reduced tariffa—the lat-
ter being o high ax to be somewhat exclusive,—and to enable
the public to gend messnges nt a less rate, the Great Wostorn
Telegrnph Company wan projocted for the purpose of Inying,
during the course ofvpext year, & cable from Eogland to
New York vid Borme i@ This endeavor so far succeeded
that the publie too! muttor up,and & contract was signed
with Hooper's Tologrph Works for the manofacture and
tho Inying of the cables, which are now in course of construe-
tion,

The following particulars are given In Engineering: The
proposed route for the cable s entirely new. The cable will
wtart from a convenlent point at the Land’s Eod to the island
of Bermuds, and from thence to New York. From Bermu.
das,a cable will in the course of time be laid to St, Thomas to
connect with the notwork of West Indian cables, and thers
are subsequent intentions of connectiog Bermuda with the
const of South America, which route is stated to possess the
great ndvantages of connecting Brazil both with England
and with New York by direct lines. The distances are as
follows: Land’s Ead to Bermuds, 3,225 knots; Bermuda to
New York, 762; total, 4,953,

In the existing Atlantic cables,the insulating mediom is
that of the well known and generally used material, gutta-
percha, In the present instance, however, the directors have
decided to employ india rubber in that form known a«
Hooper's material, as the insulator for their cable. Hooper's
core has of late years been largely adopted, as for instance,
for the Persian Gulf cable, the various English cables belong-
ing to the Great Northern compavy, and more recently the
China and Japan extensions. The success of the present
cable, being the longest stretch of cable yet sttempted, will
prove of material moment in the great question of guita
percha eersus india rubber.

Conductor,—The conductor consists of a strand of seven
tinned wires of annealed copper of the best qusality and man-
ufacture, and the resistance of & nautical mile will not ex.
ceed 4'3 ohms at the standard temperature of 75" Fabr.;
this represents a conductivity of 924 per cent of pure copper.
The copper strand will weigh for this section 800 lbs. per
knot,

Dielectric.—The conductor will be insulated with Hooper's
material to the weight 250 1bs. per knot. This msy be briefly
stated to be pure rubber next the wire, a separating medium
then coatings of vulcanized rubber, and finally & jacket, the
whole process being pecaliar, but representing finally a com-
pact insulated core.

The insulated conductor, or core, is protected with a zerv-
ing of indin rubber felt, and subsequently with a serving of
jute yarn, in quantity according to the requirement of the
various types of cable.

The manufscture of this cable progresses steadily. Sir
William Thompsgon and Professor Fleeming Jenkin are elec-
tricians and engineers to the company.

B —
Statisties of the lron Industry,

The ninth census givea the following information relative
to the iron industry of the United States, for the year ending
June, 1870:

Pig iron, 386 establishments, 574 blast furnaces (with a
daily capacity of 8,357 tuns melted metal) employing 27,504
hands, producing 2,052,821 tuns of pig, of the value of $09,
640,498.

Bloomary forges, 82, employing 2,902 hands, producing 110,
808 tuns of blooms, of the value of §2,705,623.

Founderies, 2,653, employing 51,207 hands, and producing
to the value of $00 857 218,

Forges, 103, employing 3,501 hands, and producing to the
value of $5,147,069.

Establishments producing bar, rod and railroad iron, nail,
plate, ete., 8300, employing 44,648 hands, and producing to the
value of §120,301.158.

-
Condensing Liquld Steel,

At the Austrian Steel Works, of Neuburg, Styria, Cheva.
lier Stummer, of Tranenfels, has carried out a large series of
experiments in order to weld the lnterior particles of cast
steel to each other as strongly as possible, and to prevent the
honeycomb, which is an accumuiation of fine pores, filled
withi elnstic gases which are inclosed in the coollog metal,
The principal result of these experiments is that it is quite
possible, by expesing the semi-fluid metal 1o great pressure, to
unite all the pores within a very limited space in tho centor
of the steel block. This fact is of the utmest importance in
the manufacture of heavy steel ordnance, which is intended
o bear the straln of very great charges, as in that case it s
just the central part of the barrel which is bored out and
the perfectly sound part of it left to form the wall of the
gun, Thus o pressure of from 6 to 9 tuns on the square inch
will be sufficlent to compress » rod hot steel Ingot before ita
solidifieation, and give it an oven structore throughout the
wholo maes, while the Impact even of a very heavy steam
hoanmmer, ke Krapp's 50 tun hamwer, is prineipally spent
on the outer purt of the bloek, sud the result will be the ab.
porption of the power before it reaches the center, and the
oxterior of the mass will be elongated and cause the tearing
nsnnder of the contral part, Only very heavy hammers or
rams will effoctunlly overcome the el inertie which s very
honvy casting oppotes to them.

S —— e —

Mussns. J. A, SakEs & Co,, of Now York city, have made a
contract to furnish to the United States Navy two hundred
thousand pounds of pickles for seventeen thousand five hun.

dred dollare
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P———————— -
COFFEE HULLING AND POLISHING MACHINE,

We this week put before oar readers a further Invention
by Mr. José Guardiola, of Chocold, Guatemala.

in & machine for hulling and polishing coffee, rice, ote.,, and | ground, thinkiog it would soon acquire the temperature of |t
its pr incipal feature isan improved constraction of the pol
isbing faces of the rotary stones or othor articles between
which t ho coffee, eto,, Ia placed to be operated on

It will be seen from Fig, 1, which represents the machine
with part of the cover and one of the stones broken away to
show the interior parts, that it is similar in construction to
an ordinary grain mill. At A are the two polishing or bull.
i ng stones in blocks. The polisher, A, is shown also in Fig,
%' which is a detail section of the same,

B is s covering of india rubber applied to the pol-
jsher, and C is & wire cleth which is stretched over it,
The darker lines seen on the face of A, in both figures,
represent thicker wire, which forms lines of rounded
projections diverging from the center so as to Increase
the roughness of the polishing surface.

Stones thus prepared are much better for the pur-
pose than the rigid surfaces heretofore employed, with
which the chief difficulty was to prevent the graing
breaking while being subjected to the necessary de.
gree of friction, The rounded eurfaces of the wire
facing are sufficiently bard to removs the pellicles and
polish the surface of the grain operated on; but by
means of the elastic cushion, B, they yield enough to
prevent all injury to the grain,

Instead of rubber, a cushion may be made of matting
or other elastic material, It mway, in some cases, only
be necessary to have one of the stones prepared na
described, and the face of the other may be roughened
or grooved in the nsual manner.

Patented through the Scientific American Patent
Agency, July 380, 1872, For further information ad.
dress Jogé Guardiola, care of Ribon & Mufiioz, 63 Pine
gtreet, New York, or care of J, C. Merrill & Co,, 204 Cal.
ifornia street, San Francisco, Cal,

- =
Mock Xce that never Melts,

The following yarn, which will do very well forn hot
weather romance, is produced by a Toennessee paper,
and is supposed to refer to Linden, Perry county, in
that State:

“ Some ten days since, T. M. Brasher, our late repre
sentative from this connty, Msjor J. I, Webb, our ex.
cellent gheriff, and J. P, Wilson, our efficient tax col.
lector, were together at Major Webb's, and for recrea.
tion took & walk in and around his farm, when coming
to the hills on the south of Major Webb's pluace, they
approached the mouth of a cave in the side of n hill,
from which, in wet weather, a stream of water usunlly
flowed. Feeling very warm, they concluded to enter
the cave to cool off & little, and upon entering were
surprised at the unusual coldness that pervaded the
cavern,

“Phinking there must be gomething in the dark re-
cesses of the cavern to produce such unusual coldnoss
in the atmosphere, they concluded to penetrate still
further to see if they could not clear up the myatery,
Procuring lights, they entered the cave and, after pro.
ceeding some seventy five feet, upon turning an unglo
they beheld, to their astopishment, the whole interlor

Be
fore reaching the mouth of the cavern, their hands were so

off & lump of this strange wonder, and started to return

| ohilled they econld searcely hold the strange substance, and
.
It consists | upon resching the outer air they laid it down upon the

the r\'n;n-lnlwn- Arriving at the hnll---_ l'w"’ [ll'u‘-"! the ¢ rye
tals on & tablo and waited patiently to see if it would melt or
even turn warmer, After waiting some half hour and find
Ing that it still retained its former coldness, one of the party
ruggested that they should try it in a pitcher of water, which
was soon declared equal 1o the best lce water. At dinner
they tried it in milk, and It soon made M. Webb's excollont
buttermilk as cold almost as loo itself, It produced the same
effect upon butter as ice, and still retained it original frigid
ity

oave and earried off portione of this rock, which they are

A pumber of persons have since visited this wonderful

using for all the purposes of feo, and it sustains no diminu
tion in bulk or lors in coldness, Strange and improbable as
all this may peem, it ean be cortified to by numbers of our
Dr. Rlack is using it in his practice, Mr.,
homas French and Colonel Waggoner, hotel keepers in Lin.

best cltizens
den, uged it in their hotels during court week, to the aston
ishment of their guests. Specimens will be sent to our State
geologist for annlyzation.”

e A A —
IMPROVED STEAM BOILER.

The improved steam boiler represented in the accompany.
ing engravings is designed with especial view to the utiliza.
tion of every available portion of heat through large grate
snd steam surfeces, freedom from danger of accident, econo.
my of fuel, and facility for repairs. Though at first appear-
ance somewhat complex, its interior arrangement needs but
a short examination to render the manner, in which the in-
ventor claims to have secured the above mentioned desidera-

| ta, eagily comprehended.

The boiler is of the upright tubular type, embracing the
special improvements hereafter described. Its chief pecu.
linrity lies in an enlargement or belt around the waist or mid-
dle portion, which is inclosed with, and forms a part of, the
boiler shell, and which, in combination with the provision
for returning gases, contributes greatly to the efficiency of
the invention,

Fig.1is a side elevation showing, on the right hand, the
outside of the casing, and on the left, the same broken away,
presenting a perpendicular section of the interior arrange-
ments. Fig. 2 isa horizontal section of the boiler through
X Y. In Fig. 1, A is the grate, B the fire chamber, and C

and (' the surrounding interior and exterior shells, The

re

of the cave festooned with the most beautiful stalagmitos | products of combustion following the direction of the arrows

the eye of man ever beheld.

Holding up their lighte, they |In the engraving, arising from B, first pasa through the fire

gazed upon the beautiful pight with pleared nstonishment, | tubon, @ « @ a, into the mixing chamber, B, From this re-

and upon & nesrer appronch they found the etalngmites to
resemble the hardest, clearest ice, and cold as the touch of
the Iee King himzelf. Becoming by this time chilled through
with the coldness of the place, each of the gentlomen broke

coptncle, the gnwes have their exit through the large open-
Ings, F 1" 1", and aftor having imparted a portion of their
heat in tho ordinary manner, are retained by the conical

—
ly compelled to descend through the fire tubes, b, Into an an-
‘nlllnr chamber, H, which is Inclosed in a conieal ensing, Q
Thenee the gasen riso through the exterior gircle nfﬂnlulm,
!r. pass into the large epace, I, and finally are diecharged
| hirough the chimnoy st the apex, the object of forelog them
’ through this eireultous courre belog to gain the full benefit
of every partiole of heat. The particular enlargement above
roferred (o consints of the spaco between the aonalar tube
nheots, M, M, and the outer earing, R, in which sre the cir
clen of tubes, b and &
A spocial point of advantage to whish attention is directed,
In the arrangement of the water spaces, A central chamber,
W, will be noticed, extending above the crown sheots na far
an the mixing ehamber, E, At this point, it in reduced In slze
to s tube, W, which termiostes at the bottom of the steam
drum, B—ita open upper end being surrounded by » perfora.
ted cover, V, which proevents a too violent upward motion of
the current gonerated in the lowor chamber, In connection
with the other watar spaces which lie between the systems of
tubes, surround the fire chnmber, oceupy the interior of the

surrounding casings of the mixing chamber, and finally cov .
er the lower portion of the steam druwm, this central cham-
ber adds greatly to the already large separating surface, so
that steam may be rapidly disengaged without carrying up
water into the steam pipes.

For easy access to all parts of this boiler, for repairs, sm-

ple provision has been made. By removing the covering at
Q. the tubee, b and ¢, may be readily cleaned, the
refuse falling out at H, by its own weight. The open-
ing of the door at L permits entrance to the space, I,
after which, the door, P, being displaced, acc ess may
be had to the chamber, G. Through the opening, O,
the interior of the steam drum may be reached, At
U is the steam pipe, its inner end, T, opening up-
wards in order to prevent its becoming obstructed
throngh priming of the boiler. To the left of the
illustration is the appliance for the test cocks and
glass water gage, which, itis claimed, prevents these
sppendages from being choked or otherwise rendered
inoperative. Its form is plainly shown and needsno
gpecial explanation. x

The efliciency of this boiler has been amply tested,
and, judging from the testimonials before us, with
uniformly successful results. Steam, it is stated, has
been obtained in the larger beilers in thirty minutes,
and in the smaller ones in eighteen minutes—
a fact due both to the large steam surface before
described and to the liberal size of the grate, which,
it will be noticed, is of much larger area than could be
afforded if thelower portion of the boiler were made
on a cylindrical instead of on a conleal form. Asre-
gards cconomy, its consumption of fuel is claimed
not to exceed two and a half pounds of coal per
horse power per hour.

From the interior arrangement of this boiler, its
gafety from danger of explosion will be apparent to
every mechsnic. Ample steam space is afforded,
which may be increased by making the steam drum
of any required hight, The outside covering forms a
jacket which confines the heated gases around the
interior steam generator, so that every available por-
tion of heat contained in the escaping gases is util-
jzed, In proof of how theroughly this is done, it is
stated that the exterior shell never becomes suffi-
ciently Lioated to blister the paint with which it is
conted ; and we are informed of n cago where o thirty
horse power boiler hns been uged for two years and
a half, and yet no deterioration of its outside paint-
work is visible.

This invention is now in use in the Metacomet
Mills of Fall River, Mnss., in the Valley Worsted
Millg, in Providence, R. I, on board the steamboat
Plymouth Rock, and in many Jarge manufactories
throughout the country. Letters for further informa-
tion should be addressed to the inyentor, Mr, Daniel
Flynon, Il River Iron Works, Fall River, Mass.
The patent bears date Nov, 15, 1870,

SR

Nioxun PLATING BY THE BATTERY.—Professor Bottger
mentions & curlous fact that patents have recently beon taken
out for nickel plating by & process discovored and published
by him thirty yoars ago. Ile reprints hisown article on that

subject, published ns early ns 1843, in Eedmann’s Journa

casing, P, which inclones the space, G. They are consequent- | filr prakt. Chemie, vol. 80, page 2067,
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cientific  Amevican,

¥IC AMERICAN of January 13, 1872), and from Independent
resoarch,  Mechanieal difficultios hava bitherto prevented
tho succors of this form of engine, but it cannot be pro-
nounced unlikely that coming Inventors may make the rys-
tem commercially valuable. Tight joints and good packing
will do much toward making it n succors, If success be pos
#ible, and a wethod of producing tho volatile fluid at smaller
co t in hardly less esventinl.

Both of these requisites are sald to bave been attained
by Mr. Ellis, who also claims, in the Boston Daily Advertiser,
to be able to get an indicated horse power with the consump.
tion of 16 pounds of goal per hour, an extraordinary per-
formance if the statement be correet,

A steam engine of large size, if non-condensing, i consid.
ered to do exceedingly good work when consuming less
than three pounds of coal per horse power per hour; the
best marine compound condensing engines require about
two pounds, and, although Profescor Rankine reports the
British ship Thetis to have consamed but one pound of
fuel per horse power per hour, there are ressons for doubt.
ing the accuracy of the data quoted by him, [If Mr Ellly'
littls engines have approached the figure stated, they fave
done better than any steam engine of the same size has
yet.

Itis to be hoped that the new engine may be thoroughly

i | tested and reported upon by known experts and recognized

authorities, and that we may be glven statoments of power
developed, fuel consumed, loss of bisulphide by leakage dur-
ing a period of considerable length, together with a statement

38| of actual costs in dollars and cents,

The public are greatly interested in every promising pro.
ject for economizing fuel in the production of power, and

1 | every professional engineer will be anxious to learn whether

work, great an At
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BINARY VAPOR ENGINES.

There are few experienced engineers who have not noted
the fact that nearly every recent advance in engineering
practice is due to the finally successful introduction of some
device which had long been known, and whose success at
Inst hias been attained through the perzistence and ingenuity
of an inventor who has fortunately hit upon some minor
yet essentinl improvement in detail, or whose business cap-
avcity and opportunities have placed him in advance of his
follows,

Twenty-fiva years ago a Franch inventor, M. Prospire
Vincent du Trembley, broc ght into notice what is now known
as the “ binary vapor engine,” or the “combined vnpor
engine.” He constructed a number of these engines, and
published a work describing their peculiarities and their op.
eration.®

In this class of engines, one cylinder has its piston im-
pelled by steam, usually, and the fluid, baviog done its work
there, i# exhansted into another part of the apparatus where
it is allowed to communicaty its unutilized heat to some
liguid volatile at a lower temperature; and the vapor of this
tecond liquid, by its expansion in a second cylinder, yinlds
ndditional useful work. Ethor, chloroform, and carbon bi.
#ulphide, or, as the latter is popularly termed, bisulphide of
carbon, have all been tried without pérmanent suceess. Du
Trembly used the vapor of ethor,

Could an abgolutely perfect bipary vapor engine be con.
gtructed, its performance would exhibit preclsely the snme
oconomy of fuel as would a perfect steam engine working
between the same limits of temperature, There is, thore
fore, no purely scientific reason for anticipating economical
advantage from this form of prime mover, There are, how
over, some practical considerations which would, at least,
muke it appear possible that the introduction of this form
of engine may ultimately occur as a consequence of & su
perlority in economy over even the best of modern engines,
It s evident that o wasteful steam engine may be conyvorted
into nn economical binary engine in which o large nmount of
tho hent, formerly wasted, roay be succorsfully utilized ; and,
in all non-condensing stesm ongines, some couvnldernblo pro-
portion of the heat of the exhaust steam may be snved by
puch u change, Could the ndditional engine be constructed
und operated st o moderato expense, it goems vory cortain
that the bigary plan would, in yory many cases, be cortainly
advisable. Even with the best of condenning steam cogines,
it In by no weans cortaio that the heat abstracted In the con:
deower migkt not be more economically romoved and made
usoful by a fluid whose vapor has a highoer tenslon than
that of water at the same temperatore,

It ny poraibly be yet learned that, upon the whols, the
lenkage of air Into the condenser is a moro sorloun evil, and
that the power mbgorbed by the air pump and the use of
condenring water in guch largo quantities may be more ob.
Juetionuble than the leakage outwards of minute quantition
of vapor and the other difficulties attending the use of &
ronlly well deslgned and earofully constructed binsry engine
dolng simdlar work, There rewning mush to be done in the
way of experimentul fnvestigntion before the subject ean b
treated of fully and intelligently, nnd we are hoplog that
valuable information msy Lo derived from experimonts in
progross with the bisulphide of carbon engine of Mr, Ellis
(of which we gave an iHustrated description in the BOrENTI

- S
S MUnuel i conduoterr dex mackines a vapeur combinees o machines
Mucires;" Lyous, 1550,

the binary vapor engine has at laat proved itself capable of

91 | superseding the steam engine where the latter is really well

designed, properly constructed and skillfully managed.
=

ANOTHER GREAT ENGINEERING WORK,

A contract bas lately been signed between the directors of
the St. Gothard Railway, Switzerland, and M. L. Favre, of
Geneva, for the boring of a new railway tunnel through the
Alps, which promises to surpass anything of the kind yet
attempted. The length of the tuannel will b» a little more
than nine miles. Cost $10,000 000. The work Is to be fin-
ished within eight years; and if sooner finished the contract-
or is to receive $1,000 a day for each day in advance of the
contract time. If the completion of the work is from any
cause delayed beyond the contract time, §1 000 a day are to
be forfeited. If the delay reaches beyond six months, the
forfeit is then to be increased to $2,.000 a day. The contract.
er deposita $1,600,000 as security for the faithful perform-
acce of the work. If the delay exceeds tho contract time
beyond one year, the contract is to be broken and the com
pany tuke possession of the security money. The contract-
or ig an eminent civil engineer, and & man of rare abilities.
He was formerly a journeyman carpenter in Paris,

> - Co——
FAST CANAL STEAMING.

Mr, Simon Stevens, President of the Tebuantepec Railway
Compnny, hag written & letter to tho Canal Commission of the
State of New York, in which he gives some useful informa-
tion in respect to steam transportation on canals. He thioks
that the only way to obtain speed and economy, by the nze of
of stenm power on the Erie Canal, is to line the banks with
stone, In order to prevent dawmage by wash, which he says
can be done for §2,000 per mile ; the canal wonld then be ren.
dered available for steamboats of suitable dimensions, run.
ning at the fastest speeds.
He instances tho success of the Caledoninn Canal in Scot
land which, in 1838, was lined with stone throughout, and
pays that the system ‘ls brought to such perfection that
stoamers diawing seventeen feet of water ply daily through
the cannl at an avernge speed of from seven to eleven miles
an hour without injuring its banks, The same system ln per
footly feasible for the Erie Canal, and, if adopted, would on
able the ordinury towboats, sim'lar to those in the New York
barbor and elsewhbore, to be used with perfeot safety and
economy at & speed of from four to six miles per hour,
After the inner slopes of the banks of the Caledonien Ca.
nnl hind been thoroughly pitched with rough, ircogular quar.
riod stones, the annoal expense of dredging the bottom of
its channe! was materinlly reduced, That canal is 110 feet
wide at the top, 50 feet at the bottom, and 21 feot deep, The
Nuez Canal was made 820 feot wide at top, G0 foet at bottom,
and 20 foot deep.  Nunrly the entire amount of dredging in
the Suex Canal is required, not bocause of the drifting sauds,
an horetofore supposed, but because the washiogs of ita banks
are constantly Blliog ita channel.”

- L — s ———
THE CAUSES OF EXTRAORDINARY CONDITIONS OF

WEATHER.

Nothiog is casler than to invent an spparcotly very solen
tifle oause for noy nntarsl event, nnd this Is the slmple rea
won why #o wany people indulge in this kind of mental oxer.
clwe,  Whon the winter iseevere In the Eastern States of the
Unlon, we hear of a change In our climate by a change in
the direction of the Gulf Stream ; when the summer is w Httle
hotter thian usun!, wo hear of great discoverlos having boen
made, with the spectroscope, In the sun, where lmmense
massen of burning moegnesium have boon soen; when we
have n raloy sonson, it is due to an extraordinarily great
pumber of sun spota; when we have a dry season, it In that
tho sun bs froe from spots, or It s advised that wo may produce
raln by firing many guns or setting the woods on fire, And

notwithetanding that these reasonings are always aftorwards

k00

annibilated by facts, people will go on in the same way to
ATgUo on points on which their information in necessarily
very limited, and editors will publish all kinds of crude no-
tions, which appear especlally welcome to the daily papers,
for the simple reason that they fill up the columns with &
tople in which every one is more or less interested, namely,
tho weather,

The idea of a change in the direction of the Gulf Stream
is pretty well exploded st the present date; while that of the
great beat of the #un during this summer cught at otes to
bave been sot at rest by the reports from New Zealand; as
the telegraph informed us that at the same time the winter
there, which falls in Jaly and August, was of exteaordioary
severity, ro that heavy wagon loads crossed the frozen rivers
which has seldom, if ever, been the caee in other winters.
That large island is surrcunded by currents from s kind of
Pacific Gulf Stream, wh'ch make its winter climate ordinar-
ily ¢qual to that of Florids, notwithstanding it is at sbout
the same latitade as New York, 40°. If now, the sun were
no much hotter than usual, it would have been also hotter in
New Zesland, where it shines during our night, azd the
winter there would then have been usususlly warm, in
place of unusually severe. People, in giving reasors for
peculiaritien of the weather, should first ask if that pecaliar
feature has been observed over the whole globe, as in that
case only could it be asctibed to so genersl a cause as the
san. It was the same when, in the sammer of 1870, a grest
deal of rain fell, and while this was being ascribed here to
the prevalence of sun spots, makirg the sun less hot and the
weather eold, we recelved the following telegraphic report
from England: “ A panic prevails among the farmers by the
coatinued dry weather,” When,the year before, the weather
was exceedingly dry out west, and it was asrerted that a
grest fire in the woods would produce rain, a great fire took
place shortly afterwards without any such result,

In regard to the influence of sun spots, it should be kept
in view that, the heat of the sun beiog the csuse of all evap-
oration and therefore of all rain, an increase in that heat
will increare the evaporation and consequently the rain, and
a decrease must do the reverse; sothat, if it be supposed that
the sun is so covered with spota that balf its heat i taken
away, balf its evaporatiog power would be lost, and when
only half as much water goes up as vapor, only half as much
can come down ss rain. Thus sun spots, so far from increas.
ing raio, tend to diminish it.

It we look intelligently about us, and make use of the re.
ports reaching us from all sides by means of the telegraph
and the newspaper, we find out that the weather is constant-
Iy different in different locslities, Everybody knows of
course that it is always cold at the poles, and hot at the
equator; everybody ovght to comprebend that it cannot pos.
sibly rain everywhere at the same moment, and also that it
is improbable that the sky is ever clear over the whols earth
at the same time; that, on the contrary it is always cloudy or
ever perbaps always rainirg somewhers, or a thunderatorm
is going on in some locality or other. And further, if one
locality has much rain for a time, it is at the expense of some
other locality which is deprived of its nsual allowsnce. In
short, we must come to the conclusion that on our earth's
surface there is always every possibls kind of weather pre-
vailing somewhere. Conseéquently nothing is easier than
predicting the weather, for any given day or hour, if only
care is taken not to mention the place where the predicted
weather is to prevail, as it is sure to prevail somewhere,

In regard to the high temperature prevailing during sev-
eral days in July and August, it must be kept in view that
local clrcumstances, such as direction of wind, barometrio
pressure of atmosphere, bygrometrio condition of the same,
when acting in the same direction, are amply safficient to
raise an ordinary summer temperature a few degrees, =0 as
to produce an uncomfortable condition of the atmospliere,
Such an explanation is more satisfactory than the far fetehed
attempts at explanation by assumed solar disturbances,
which conld not affect alone New York city with a few hun.
dred miles around without haviog effect on the rest of the
globe,
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THE GOVERNMENT EXAMINATION OF BREECH LOADING
ARMS,

The Bonrd of Army Otlicers, ordered by the government to
examine {oto the various Inventions in breech loadiog swall
arms, convened at the army head quartors in New York on
the dth ultimo, As the fmportant duty of selecting n wenpon
for the equipment of the entire armwy devolves upon the ofli.
cers dotalled for this serviee, thelr Investigations will be con -
ducted with the utmost thoroughness and impartiality. For
the Information of all interested in the swall arma industry,
the following Is published :

(l"m‘lhnv Y Doaun ox Daweon l&A?llG BMALL Anss,

th BTORY ARMy Dutioixe, Con, How AND
GREEN® ¥Te., N, Y., Soplember l.'mi

Notloe s hereby glven (o all persons who desire to submit -mv o
lpwn'l |.|. person before thin Doard, that it s now Iin n At ve-
Halned plsce

A T L
HRNNY MEFOALY N, B00nd Lisutenant, Ordaance Reeorder,

Wo lenrn from the Army and Nooy Jowrnal that a petition
I8 belng clrculated among inventors, requesting the Board to
hold {ta wessions and trials on the grounds of the National
Riflo Avwocintion at Croedmoor, which, from the practieal
advantagen presented by the change of site, will probably be
granted, !

A large entry of Inveniions Is antleipated, The Board, de-
wiring to show every lberality, will recolve arms not as yot
completed, but in course of conntruction up to the last day of

teinl,  This glves at least five weoks' additional thue for the
complotion of models,
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Scientific  Amevican,

[SeEPTEMRER 28, 1872,

WHO IS DR, VANDER WEYDE?1

Durlog the past few weeks, an esteomed correspondent, |,
W, Nystrom, Baq., ¢, 10, of Philadelpbia, has furnished to
our readors soveral Interesting communications, some of
which have been answered and criticlsed by another of our
valued corrospondents, Dr, P, H, Vander Weyde, of this city,
From the tenor of the following letter it would seom that our
Philadelphin correspondont i a )ttle suspicious of the re-
peotabllity of his nutagonist. Bat we can aesure him that,
In Dr, Vander Weydo, o hasa foeman worthy of his lance,

To the Editor of the Scientific American

Sk ~Will you be kind enough to inform me, through
the BoienTirio Aserican, it Mr, P, I, Vander Waoyde, of
Now York, has a doctor's diploma, and If go, from which
colloge he has received that title ¥ And what kind of n doctor
is hot

The angwer to these questions will greatly oblige yours
vory respectfally, Joux W. Nysrrow,

1010 Spruce street, Philadelphin, Pa,, Sept, 7, 1872,

We would inform our corrospondent that Dr. Vander
Waeyde s n physician of the strictest orthodox sect; that he
i# an bonored graduate of the New York University Medical
Callege, of which John W. Draper, LL.D,, is President; that
ho holds the regular diploma of that institation; that he en
Jjoys the fellowship and esteem of many of our leading phy-
picisns and prominent mon of soience; that hoe is a native of
Holland, where he recelved a university edueation; took the
degree of Dootor of Philosophy in 1840; was the editor of a
srientific periodical ; in 18435, at Amsterdam, he received the
honorary prize, consisting of the gold medal of the Society of
Sciences for his esgays upon natural philosophy.

Dr, Vander Weyde is now a citizen of the United Siates.
From 1858 to 1864, he was Professor of Physics, Higher Math-
emstics and Mechanics at Cooper Institute in this city. Dur-
ing nearly the rame poriod, he was also Profeszor of Chemis-
try in the New York Medieal College. From 1864 to 1860, he
was Professor of Industrinl Science in Gerard College, Phila-
delphia, Pa. His contributions to the scientific literature
of the day bhave been very extensive, and are widely known.

These are ouly a few of the items of Dr. Vander Weyde's
public record. But they are sufficient, we trust, to satisfy
the enquiries of our correspondent, and remove from his
mind any adverse prejudices that he may have formed con-
cerning the qualifications of the distingnished gentleman
whese public standing he has questioned.

e
CHEMICAL MEANS OF PREVENTING SCALE IN
BOILERS,

In s recent number, we treated of the means acting me-
chanically to prevent the formation of deposits in boilers,
In the present article, we propose to consider the efficiency
of various chemicals, proposed from time to time for the
SAme purpose,

Among the alleged remedies, the first to be considered are
those which eflect & decomposition of the gypsum (sulphate
of lime) and convert it into insoluble but pulverulent
carbonate of lime. The cheapest substance of this kind,
and the one which would first snggest iteelf, is carbonate of
goda, first proposed by Kuhlmann and recently again by
Fresenius. We shall gce that some authorities have affirmed
that this substance may itself be detrimental; that a large
surplus may correde soldered joints or diesolve putty, if
apy be used. Ou the other band, others maintain that they
had used carbonate of goda for years with decided benefit nnd
without detecting any such damsge to the joints of the boiler,
In all cases, it will be proper to regulate the addition of this
material in such a magner that it will just suffice to decom.
pose the sulphate of lime in the feed water,

Fresonios has recommended a ready method for agcertnin.
ing the quantity. To a measured volume of the feed water,
a solution of carbonate of goda of known strength is added,
until no further turbidity takes place. When the white pre-
cipitate Las deposited itself, some lime water is sdded to a
sample of the clear liquor; if it becomes very turbid, too
much goda Liss been added; and the contrary is the cane if,
in the clear liquid, a further addition of carbonate of poda
produces cloudiness, But if the liquor remains clear, or if
it gets only slightly cloudy, the right quantity has been em-
ployed. From the proportions used in these tests, the
quantity necessary to be added to the feed water may readily
be calcalated,

Sods is employed in various manners, Runge rccom’
mended Loiler tenders to draw off the clear water from the
depoeit, which would be unneccssary labor; for if particular
precaution be neceseary that the required nmount of soda bo
not exceeded, the mixture may be made in the feed water
heaters or in another vessel, before belng pumped into the
boiler, TLe ordinery way of procedure consists in putting
in the boiler sufficient rodn to Jast rome time. It is evident
that, in such & cego, it wurt be considerably in excess in the
beginving, and that it will be used up o time. In puch io-
stances, it 1s poseible that the boller fy fnjured by the surplus

of carbonute of todu, and some writers wuintsin that tho
ceuge is 1o be attributed to cyanide of potagsium, from which
comumercial earbonate of scde is rarely free,  Kublmann re-
commends the uge of Lwo or three tenthn of & pound of sods
per horgs power per month, It Is oyident that this propor.
tion ean only be an spproximation, from the fact that the
corditions vary according to the construction of the boller,
the tension of the stenm, the durstion of a day’s work, and,
primasily, to the nature of the water, The sulphate of lime
in converted into enrbopnte of lime (and #0 loges oll its ad.
hegiveness) when boiled with w golution of potash or soda;
thego two substances muy nlgo porve for the clenning of in-
crustated bollers,  And wo must bere rematk that thoeo in
favor of the ure of soda declnre thut such bollers as become

lenky only remalned tight in consoquenco of the seale which
Incrusted therein, In ease the seale should not be completo.
Iy digsolyved by sodn, dilute muristic neld may afterwards be
tried, the employment of which would be Ineflective if soda
were not used beforohand ; but this remedy ghould only be
rosorted 1o in caso of the utmost necessity and in simply con.
ptructed bollers, Duo precaution should algo bo taken that
the neld be complotely washed out,

With regard to the substitution of eavstic potash or soda
for the respective earbonates, the result remains the rame,
aud It In not clear to the writer, why the more expensive
caurtio alkalies nro to be preferred to the chienper carbonntes,
Murintio nold and chloride of bariom, in mixtore, sre only to
be employed with great eaution, By tho nddition of the latter,
sulplinto of baryta In produced from the gyprum of the
waler, as woll a8 from the other sulphates, Respecting the
muriatic ncid, it is added for the purpose of dissolyving the
enrbonate of lime; nud it Is stated that it In preforablo to use
the clenr water only, although sulphuate of baryta does not
form any cobesive and adheslve deposit. The davger of
uring muriatic noid noed gearcely be pointed out,

Carbonnte of ammonia plays a part corresponding to that

of the fixed carbonated alkalics; it precipitatea thie rolution
of the bicarbonate of lime, as well as that of the sulphate
of lime, and forma sulphate of ammonin with the latter,
Since n part of the carbonnte of ammonin volatilizes nlways
with the steam, one must not uro the steamy for purposes
wherein the volatile alkali could be hurtful, as for instance,
in stenming cotton tissues printed with topical colors, or for
heating dyers’ vats, e¢to.  The other ammonia salts, puch as
sal ammonine and the acetate and nitrate of sinmonis, act
quite differently, This becomes obvious when we consider
the part which sal nmmoniac plays, 0. Smith observed that
one equivalent of freshly precipitated carbonate of lime,
when boiled with one equivalent of sal ammonine, forms
chloride of calcium, and that carbonate of ammonia passes
off from the boilivg liquid. Gypeum and carbonate of lime
in presence of sal ammoniac are converted into chloride of
calcium, carbouate of lime and sulphate of ammonia. Elsner
was of opinion that eal ammoniac fulfils every reasonable re-
quirement, and he considers one part sufficient for 1,200 parta
of epring water. There is no doubt that sal smmoniac renders
good service in dissolving ecale, but it must not be over-
looked, however, that all ammonia sslts corrode stop cocks
ard other parts of the boiler made of brass,
Regarding substances containing tannio, they act by pro-
ducing tannate of lime, a substance of slimy consistency
which deposits itself without adhering to the walls of the
boiler. Among them we enumerate extract of oak bark,
gall nuts, tan bark, catechu, etc, Elsner found the wild
growing tormentilla root very suitable. Cavé patented the
suspending of oak blocks (from four to six pounds per month
per horge power), and Roard recommends mahogany sawdust
in the proportion of e¢ighteen quurts for a ten horee boiler for
every three months. Some of these materials possess slso a
mechanical action, about which we spoke in our previous
article. .

e+ -+ —
THE MARRIAGE OF FATHER HYACINTHE,

In the month of July, 1867, by the favorof a United States
senntor who was returning from abroad, we received a smell
packoge containing three corsets, accompanied by a letter
duated at Paris, written in a clear and business style, direct-
ing us to take immediate steps to secure a patent on the arti-
cle in the United States. “And can you,” says the writer,
“recommend to me a good, smart, honest Christian lawyer,
a saint, to attend to all my affairs relating to my invention ?"

In a subsequent letter concerning her patent busginess, she
commeonces: “I beg you will not allow this letter to leave
your loft hand till your right hand answers it.” And again
she writes, from the Alps: “Here I am among the eternal
snows, clouds, rocks, mooks, and dogs of St. Beroard.” Dar-
ing the pending of the application before the Patent Office,
we recolved a number of letters from our fair client, all of
which bear evidence of the writer's genius and superior busi-
ness qualifieations, In the patent records for September 8,
1808, may be found the name of Emilie J. Meriman, paten.
tos of on improved corset. It is to this lady that Father
Hyacinthe, the eloquent and gifted Frenchman and Catholie
clergyman, war married the other dny in London, The new
wife of the réverend father is very beautiful, and is gifted
with rare talents,

This warringe will not, we presume, be promotive of a re-
conellintion between Father Hyacinthe and bis former reli-
glous order, and we therefors indulge the hope that it may
influence Lim to seck in this, the native Jand of his bride, a
new ond happy home, He would be cordially weleomed here,
and a8 o citizen of the United States would enjoy the most
extenslve opportunities for usefulness,

-
PATENT OFFICE ITEMS.

The Commissioner of Patents has granted an extension of
the pstent of Theodore Heermane, of 1llinois, for coflee roast-
or, and of Harlow H, Thayer, of Boston, Maes,, for journal
boxen, nnd has refused an extension to Clayton Lippincott,
ndministrntor of Sherburne C, Blodgett, deceased, of New
Jorsoy, for powing muachioe.

Lowls W, Haupt, €. 1, Assistant Examioer in the claes of
Civil Engineeriog and Architecturo, bas resigned his position
to necept the chnir of Apsistant Professor of Civil and Me-
chinienl Bogiocering and Mathematics st the University of
Pennpylyania,

Tho receipts of (he Patent Office during the wmonth of

August Inst were $57,217.75,
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THE AMERICAN ABSOCIATION FOR THE ADVANCEMENT
OF BOIENCE,

BITUMINOUS COAL AXD IRON MANUFACTUIE,

Profoessor B, B, Andrews, Stato Geologist of Ohlo, read be.
fore the Associntion, at Ita recont meeting st Dubuque, an ln.
teresting paper an conl, He staten that, o far ns his obrery.
ation extends, n conl weam bLas never heen accumulated on
high grounds, or ground nbove water level; and such formn.
tionn could not take place, beeause it would be impracticable
to establieh tho conditions of necumulation on the #ide of &
bill.  Hence it is impossible in the nature of things that two
Gistinet genms of conl could over conlegce, sineo their subsl-
dences must talco place in parallol lines, To suppose other-
wine wounld Involve a very uncqonl subsidence over very lim-
ited nren, amounting, indeed, to a convulsion of Nature,
which is almost incredible, For example, Professor Andrews
has yot to see two senma of conl 50 to 100 fest npart in one
place come together In nnother within a distance of a mile or
o few miles #o an to muke one seam, thongh the contrary hny
often been seerted by other explorers, The apparent excep-
tion to this is in cnsen where a small local basin of coal has
been formed and subsequently filled in with clay eediments,
and after that a new conl geam han been entablished, like a
lid to the basin, and continuous with its edges.

Referring to the solidification of conl, which is generally
coneidered an exceedingly slow process, Professor Andrews
states that it is comparatively rapid. Thus it appears that
where a gully has been torn out of & coal seam by a mapid
current of water, the small boulders, washed by it over the
covering stratum of sand a few feet above, are complete coal,
having an angular fracture, some being still sharp on the
edges and some Leing slightly water worn. These bonlders
in turn bave again been covered by subsequent depositions
and are found at considerable depths, near the base of the
coal measures,

There are three leading varieties of bituminous coal; the
ordinary resinous or caking coal, the splint, and the caonel
coal. These pass into each other by almost imperceptible
gradations. The resinous coal geems to be the normal condi-
tion which the buried vegetation first assumes, and splint and
cannel are modified forms, the cannel coal having lost all
trace of structure, and containing no organized forms except
stigmaria, which are very abundant. Theash of coals is the
original inorganic matter of vegetation, often increased by
sedimentary matter in the marsh during the formation of the
coal, The lowest percentage of ash observed by Professor
Andrews in Obio coals is 0°77 per cent, Sulphur is found in
all coals, being » part of the original organic compounds,
now combined in part with iron,as iron pyrites—sulphuret of
iron,—though not necessarily so combined, as Professor
Wormley bas abundantly shown in his chemical examination
of the Ohio survey. Sometimes the sulphur isso exclusive-
1y combined with the more bitaminous element of the coal as
to pass off entirely with the gases in the operation of coking,
leaving the coke almost as pure as charcoal. Coals of this
kind are specially adapted to the blast furnace, the sulphur
passing off in the top of the stack without detriment to the
iron. Coal for the blast furnace, if used in the raw state,
must be a dry burning cosal, so a8 not to expand in coking
and thus choke the furnace. The coke of the dry buming
coals has a tendency to be less firm thsn that made from the
more bituminous or coking varieties, and consequently will
not o well sustain in the blast furnace the weight of the su-
perincumbent materials of the charge. The coke made from )|
the #ofter coale, like the Newcastle of England and the Con- ‘
nellsville of Pennsylvania, has a hard, cinder-iike formation,
enabling it to bear the burden of furnaces of great hight,
those of Eogland sometimes exceeding 100 feet. As a prac- :
tical matter, it is absolutely necessary that iron masters
should adapt their furnaces to the peculiar physical proper-
ties of the coke produced by the coals they are using. A
high furnace with a weak, tender fuel must necessarily moet
with disastrous results, unless, by simple mechanical contriv.
auces, the vertical pressure of the burden can be relieved |
and the coke at the bottom of the furnace allowed to rest ¢
lightly and not under heavy weight; thus securing the most
intense and perfeot combination of the carbon at the bass of 3
the furnace, Such contrivances are by no means impractics. :
ble.

TEMPERATURE OF THE POLAR REGIONS,
Professor Wheildon, of Concord, Mugs,, advances, in oppo-
sition to what is known as the Gulf Stream theory, an atmo-
splieric theory to account for ameliorations of climate and
an open gea in the polar regions, The accounts of arciio
voynges, it is etated, show sudden rises of tomperature when
nothing but an unlimited extent of ics I8 n
changes, it is considered, could not bave been cor
of proximity of open water, which, at best, would be
temperature, The theory of Professor Whelldon
open water, melting ico, rain after snow, and othor
nn of tho sort in arctie reglons, are not caused
warmed by an open gen, but by . ofronlst
warm winds degcend from ufiper atmospl
lntion by which winds heated at the equator
INSECTS SHAPED TO THE NEEDS
The flowers of the Yucea plant are p
wo that it is tmpossible for the
‘ng glutinous and expelled
blossoms open, It s been |
plunts must noeds rely on some
tlon, Professor C. V. Riley, of 8t,
that the work Is dono by o gl
pronuba Yuecasella, ond ’
genus, It 1n most avowalous frow

only hus the basal joint of the




Qﬂm apined tentaclo, With thlu
10 ‘nnd thrasts it into tho stigma.
g thun fertilized the flowers she con.
§ t)u young fruit, the seeds of which her
i Yucea ia the only entomophilous
which absolutely deponds for fertilization on o
of Toguot, and that insest 1a romarkably modi.
pose, The plant and {ta fractifier aro losopar-
‘ | natural and the lattor ocenrs through-
ont native home of the former. In the more northern
y of the United Status, and in Burope, where oor Yue
: vo boen Introduced and are cultivatod for their showy
blossows, the fusect doos not exiat, and conseqently the Yue-
“cas nover produce seed there. The larva of the pronuda eats
through the Yucea capsulo in which It fed, entere the ground
Dibernntes there fn wn oval silken cosoon, In this stagg,
ot muy cuslly bo sent by mail from one part of the
anothor, and our trapeatlantio florists may, by intro-
lnolog it, soun have the eatisfaction of sosing their American
Yuccas produce eeed without any porsonal offort on their part,

SR JRWELS IN TIE UNITED §TATES,

It is stated that tho chief discoveries of rubies and sap.
phires in this country have been made in Macon and Chero:
Kkeo counties, North Carolioa, where the mining of corundum
I8 carried on to a great extent. A ruby has been found of
the mﬁt of a pound. A crystal of ruby avd sapphire cor-

undum, weighing 315 pounds, has been sold for $350. These
specimens are all found in beds of chrysolite which extend
into Georgia, n distance of 100 miles; that is, corundum is
found only in chrysolite. Professor Carr has recently seen
one of these cryatals which bad partially become tourmaline
—at least one half of it having become metamorphosad into
that stone.

Professor 1. Lawrence Smith, of Louisville, Ky., having
wade the subject a specialty, declares his belief that the so-
called dismonds discovered in this country were not dis-
monds, but that they are colorless sapphires which, if prop
orly cut,are nearly If not quite as brilliant, They will
gcrateh every other mineral, oxcept the diamond itself.

This is doubtless the whole fact in relation to the mooted
diamond discoveries of Arizons,as the telegram, recently
putlished in the daily papers, regarding the buying of rough
dinmonds in London by American purchasers is, in all proba-
bility, a mere sensational supposition.

ANOTHER LADY SCIENTIST.

Place aur dames! Miss J, Swain, in the late convention at
Duabuque. read an excellent paper on “ Why we differ, or the
Jaw of variety,” treating her gubject with remarkable taste
and ability. The fair philosopher discussed the material as.

* pect of bumanity, bow each individual consisted of a little
more or less hydrogen, oxygen, nitrogen, carbon, sodium, sul-
phur, and phosphorus respectively, and judged that differ-
ences in the proportion of these ingredlents, if carefully as.
certained, might lead to a knowledge of the law of variety in
individuals,

CURIOSITIES OF VIBRATION,

Professor Lovering, on vibration, mentions the following
curious instances: When the first suspension bridge was
building in Eogland, & fiddler offered to fiddle it away. Strik-
ing one note after another, he eventunlly hit its vibrating
note, or fundamental tone, and threw it into such extraordi-
nary vibrations that the bridge builders had to beg him to

. desiat. Only recently a bridge went down under the tread of
5 infantry in France who had not broken step, and 300 wero
g | drowned. An experiment is often referred to of a tumbler
e | or u #mall glags vessel being broken by the froquent repeti-
B | tion of some particular note by the human voice, It i said,

3 and may be true, that certain Germao tavern keepor' incroase
their custom by the occasional performance of this feat, In
the Talmud there is & curious question raised ns to what
would be the damages if o domestic vessel wero broken by
" | & nolse made by an animal, such as s barkiog dog.

==
[Bovelal Correspondence of the Bclantine Amorionn, |

LETTER FROM PROFESSOR Il. H, THURSTON.

¥ T'he machkinery wsed in copper mining.—Homeward journey-
ing from the Lake Suporior region—1he now city of Uhi.
cago~Genoral charactor of the new buildings—"The
water mackinery,~The Noyth Chicago Rolling Milly,—
Manufuacture of Bessemer steol—Deseription of the pro
cess,

Nraoana Arvs, August, 1872,
In presence of this moat sublime of all earthly scencs, ono
A feols very little like writing of such vulgar concerns as those
] which must form the subjeet of this letter; but as we found,
In coples of the BCrENTIFIC AMERICAN that wo oblained In

gt the little miniog towns recently vigited, the commencoment
i of the serles, it witl probably be expected that others follow
. unioterruptedly.

COPPER MINING MACHINERY

. When writing from Negauuee, | had intended, had space
. permitted, to describe the machinery In use ln the mising re
gions visited,

There is usually but lttle machinery about & mine, what.
ever its charactor or loeation. The ore Is ralsed through ver
- tical shafts In iron buckets, and through Inclioed shafts in
skipe, &8 the winer call them, peculinrly sbaped wagons
baviog swall wheels which ran upon a tramway 1sid upon
the lowor side of the shaft, The phips are also mado of
irop. The holstiog rope s usually of ivon wire of from
toven elghths to one aud a balf luchos diameter, according to
elreumstance s, the pmaller size holug sutlclent for fnelined
phafts wud Nght loads, nad the larger bolog required whore

Scientific gmmmu.

heavy loads are raised through vortical shafts 'l'ho ropo In
led through o werien of honvy blosks, or over n set of largor
pullays, to the engine house, whers it Iy wound upon a drum
of from thirty to forty.wight inches in diamoter, In one
cago, where s one and a half inch rope was nsed, ths druom
was vight feot In dinmeter, A small quick-running engine
In generally used to deive the drum when holstiog, and
brike controls the latter when the engine is thrown out of
gearand the bucket is lowered, The strap brake In used
with tho best winding machinery, and the compression In
effocted by a right and loft handed serow, whose connoction
with the strap Is made by means of nuts securad to the
strap ends,

At the Jackson mine, near Negaunce, the compression is
obtained by u very neat and immensely powerful comblinn-
tion of levera and sorsw, designed by Captain Merry, the wu-
perintendont of the mino, At this place, the winding appa.
ratus was driven very satisfactorily by a 40 horse power
Root engine and boiler, built in New York,

At the Chiampien iron mine, the winding machinery is woll
made and highly finished. It does excellont work, and In
congidered by many to be the finest in that gection, It was
built in Detroit, and [ very much regret that the namoe of
the firm of whom it was purchased has escaped from my
memorands, I think, however, it is from the Michigan Iron
Works of Measrs. Hodge & Christle. At a number of places
we found the very neat and effective stone breaker of Mesars,
Blake, of New Haven, an admirable machine.

HOMEWARD JOURNEYING.

From Negaunee wa came by rail to E:canaba, thenee by
steamer through Green Bay to Menominee, and, there taking
the train sgain, reached Chicsgo in just twenty.four hours
from Negnunee,

NEW CHICAGO.

We remained at Chicsgo long emough to inspect the
burned district with some care, 1o visit the water works, and
to spend a half day with Mr. Forsythe, the superintendent of
the Bessemer plant of the North Chicago Rolling Mills,

The resurrection of Chicago after the great calamity is
something marvelous. Rebuilding commencsd befors the
fire was extinguished, and has gone on unceasingly since.
The results of such wonderful eaterprise and energy are now
seen in the rebuilding of perbaps one half of the business
portion of the South side. The new buildings are generally
substantial, neat, and convenient, and many are noble struc-
tures, uniting, in an unusual degree, architectural beauty
with strength and excellence of workmanship, The new
Chicago will be far superior to the old Chicago which it re-
places, and uitimately it may be that the great fire will be
considered, upon the whole, as having been a benefit to the
city, cotwithstanding the terrible suffering that came upon
the citizens of this portion of Chicago as its congequence.

THE CHICAGO WATER MACHINERY,

The pumpiog machinery of the Chicago water works is
located directly in the midstof the burned district, but for.
tunately remains uninjured, Four large steam engines are
at work supplying the city with water, which is drawn from
the lake throogh a tunnel extending far out into the lske,
and which is of itself n noticeable piece of engineering. Be-
pides the four pumplog engines actunlly in use, two new en-
gines of great power are in process of erection, and another
tuninel is proposed. The new epngines were built by the Fort
Pitt Foundery, and are very similar to those of the St. Louis
water works. Wo noticed here the Winter cutl off on the old
engines, the only application of that deviee to pumping en-
gines that has come under our observation, The new en-
gines have a modified Sickles cut off, and the bucket and
plunger pump, They are fine looking machines, and should
do good work,

CIICAGO NOLLING MILLS AND IRON WORKS,

The North Chicago Rolling Mills are situated in the su-
Lurba of Chicago, and are extenslve works, By the courtesy
of Mr, Potter, the president, and the kind attention of Mr,
Rorsythe, wo were enabled to wmako o very thorough inspec-
tion of the plant,

There are two large blast furnaces running hore, smelting
n varlety of ores and making Bossemer pig metal, These
furnaces aro 17 feot in dinmoter and 60 feet high; the blust,
ut n pressurs of 3} pounds per square inch, ls heated to a
temporature of, probably, 800° Fah, before entering the
tweors; the fuel 1s & mixture of conl and coke. The product
amounts to nbout GO0 tuns per week. Io the rolling wmills
nbout 45,000 tuns of iron rails are made por ygar—enough to
lay noarly 6500 miles of track, Thoro is nothing peculiar in
the prooesses In uso here,

DESSEMER STEEL WORKS AND I'ROCESS,

The Dossemer stoel plant conslsts of two five tun convert-

ers and Aheir acoensorion, and Is plac:d in a bailding by it.
self, Here seleoted plg iron, from Lake Superior ores prin.
cipally, Is melted In cupols furnaces, and thence flows, at

the proper tims, In & glowlog stream into the convarter, the
vessol In which its conversion Into steel takes place, Alr is
then foreed, by powerful blowing engines, into the bottom
of the vessol, sud risow, in hundreds of minute streams of
bubbles, through the liguid metal, burning oat its carbon
and sllleun, leaviog 1t alwmost pure iron, aod at go elevated a
temperature that It Is more flald than at firs.  An alloy of
fron and maoganese rich in carbon, is next added, acd in
such quantity that the amount of earbon eotering the mass
i just suliclent to convert It fnto the desired quality of
steel,  The manganese asaists by neatralizing the deleterlous
effect of any sulpliur that may be present, snd by preventiog
obullition of the metal when poured into the molds. The

process Is oue of the mosl beauliful applications of sclentillc
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pﬂnclplu to usefal purposes tlm hu ovor bvou mtdo The
oporation prosenis to the spectator one of the most imposing
wlghts that can bo witnessed in any branch of manafaciur-
fog industry, and the ingennity displayed In every dotall of
engineering connected with it is no less remarkable, This
most Intarestiog and lmmenssly Important branch of modern
Industry s patented by, and owen ts suceossfal introduction
very grontly to, n moss perslstont and fngenious British In-
ventor, Henry Bessamor; but, as might bs antleipated, Amear-
joan enterprise and inventive talent have dons much towarda
incrensing the relinbility and offectivencss of the process.
An American, Kally, was working upon the problem con.
temporansously with Bassomor, and met with tome succoss
even In advance of him, and the offiziency of the spparatus
in largoly due to our fellow countryman, A. L. Holley, who
hng brought up the number of chargas worked off per day by
n puir of converters to, In some cases, oy many as there are
Lours in the day, Some of the transatlantic Bessemer steel
works are producing, even now, but eight or ten charges per
day, R, I, T,

el I ¢ A —
Thoe Great Susponsion Bridge botweon New York
and Brooklyn,

Work on the East River bridge is progressing rapidly.
The caisson on the New York side is now completed, and the
superatructure or tower has resched tho hight of twenty-
four feet above high water, eight hundred cubic yards of
masonry beiog laid every week. There are about fifty men
employed on the structure, and they are under the personsl
supervision of four evgineers, headed by Colonel Roebling.
Mr. Martin, one of his assistants, has the present control of
the work. Everything possible is done by steam. The stone
comesd from Maine, and is stored a: Red Hook, Long Is-
Iand immediately opposite Governor's Island, A scow plics be-
tween the stractare and the island every day. From the
scow, the stone islifted by steam to the dock, where, at a cer-
tsin point, two tracks come together. The stone is placed on
two cars and conveyed to the structure, to the top of which
it is raised aod placed in its proper positioa by means of
steam derricks. Then the spaces are filled up with concrets
composed of cement, sand, and gravel. Even this is mixed
by machinery. A revolving shaft is used to perform this
operation, which is found to be much more thorough and
economical than it could possibly bs if done by hand, After
this structure is completed, the next step will probably be the
bailding of anchorages on the New York and Brooklyn sides.
These will each be 800 feet inland from the towers, the New
York one at the corner of Water and Dover :treets, and the
Brooklyn anchorage at the corner of Jumes and Mercein
streets,

—- =
The American Institute Falr.

It seems to be an impossibility for the managoers of any ex-
hibition to get into proper order before the opening day, and
the managers of the American I[nstitute are alwsys more or
less behind-hand with their arrangements, The machinery
is etill in & very incomplete condition, and any atlempt to
give the public an idea of the merits of the show would be
Jost labor. As the building in which the fair is held is now
the property of the Institute, and the managers have had pos-
session of it for some months past, thers is no excuse for the
want of punctunlity,

As soon as the display is sufficlently completa to allow of
judgment being passed upon the exhibition, we shall give
our usual full aceount of sach improvements and new appli-
ances as it contains,

-
A Singzular Explosion.

Workmen were lately employed to clean ont the greare
and paint from the ineide of the steam cylinder of one of the
large ferry boats of the Naw Jersey Central Rallway Compa-
ny, opposite this city, For this purpose the piston had been
duly removed and three men went dowan iato the eylinder,
which is 11 feet deep and 50 inches in diameter, taking with
them o pail of banzine, which liquid thay used in softening
the grease, Suddenly » small snake like stroak of fame started
from under tho hands of the man nearest the bensine pall,
and the next instant an explosion occurred, and scattered the
burning fluid over the persons of the men,

Martin Sweenoy was terribly burat about the face sud neck,
and was taken to the hospital, Charles Maloy awd John
Haya were also soveraly burned on the face, neck, and arms,

—

Frou the officlal testimony given by the chiof engineer of
tho steamer Metiy, it appsars that the recent foundering of
that nnfortunate vessel in Long laland Sound was due tothe
flimsy construction of the partitions in the hull of the ves-
sel. Tho ship bad four separate compartments. By a col-
lision with & schooner, & leak lnto one of the compartments
was made, and the rising of the water therein broke through
the adjoiniog partition and filled tha vessol. Had the par:i.
tion been of proper strength, the steamer would have Hoated.

Gronae P. Rowel & \'l;,.l-d'nﬂh‘ﬂ. agonts, recelved
twenty reven thousand dollars in advance yestarday, for in.
serting a four line advertisement one year io all Awetican
weeklies, The ndvertisers are Geo. Stinson & Co,, flne art
publishers, Portland, Maine,
—~ - —

Tux fair of the Muryland loastitate for the Promotion of
the Mechanic Arta will open 0a Oztober I, and cantinue Ui}
October 81, :

— - - W—
BrioADIER-GRNERAL SYLVAXUS Tiaves, of the U
States Corps of Military Eaglucers, died Sapt. Tth, st
tree, Mass,, aged 87, He hind been filty mh“

service,
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Facts for tho Ladios.~Mr. 1, Guoning, Xew York, has earned with
her Wheeler & Wilion Look-SUteh Machine $2,50 (o two years. See the
new Improvemants and Woods' Loek-Stiteh Ripper,

ONX TRIALI!] The new INDEFENORNT $2.00 monthly, * Tne Sorexor oy
HearTn, sent threo montha for 30, | by & R, WaLus, 889 Broadway, N, Y.

Businegs and  Personal,

The Charge far Insertlon under this Aoad (s One Dollar a Line. lf the Notices
exoced Four Lines, One Dollar and a Half per Lins will be charged.|

The paper that meets the eye of manufacturers throughout
the United States—Roston Dulletin, #4 00 a voar. Advortisements 17c.a line.

A Machinist and Enginoer, with best of references, is about
to visit England and Scotland, and wonld execute any buslness entrosted
to his care promptly and faithfully. Address Eogineer, Statlon A, Bos.
ton, Mass,

Wazrted—The New York Steam Engine Co., Manufacturers of
Machir{sta' and Rallway Tools, ean give steady employment to a number
of good machiolats used 1o tool work. At thelr Shop In Passale, N. J , 11
wiles rom New York, on Erie Rallway.

A new and desirable articlo for agonts, 200 per cent profit,
Sampls 35¢. post pald, Wendell & Franois, 435 Walnut St. ,Philadelphia,Pa,

Gauge and Milling Lathe combined, $30.00. Wm. Scott,
Bloghamton, N. Y.

Pleasant Rooms, with Power to let at low prices, in a village
of 12,00 1ohabltants. Address Lock Box 139, Woonsoeket, R. L.

Whitcher's Pat. Rotary Engine is the simplest, cheapest. On
«xhib'n at P, Fields & Son,North Point Foundry & Mac. W'ksJer.Cit. N.J.

Asheroft’s Original Steam Gauge, best and cheapest in the
market. Address E. I1, Asheroft, Sadbary St., Boston, Mass.

See adv. for £300,000 investment—Manufacture of fire arms.

Engineering and Scientific Books. Catalogues mailed free.
E. & F. X, Spon, 446 Broomo Street, New York.

Steel Mensuring Tapes, manufactured and sold by W, H.
Patne, Greenpolnt, N, Y. Send for clrenlar.

Inventions put into working shape; experimental and cther
machinery constructed. R. Crouzbaur. 10to12. Room 5, 8{ Park Row.
Best references,

Heydrick’s Traction Engine and Steam Plow, capable of as-
conding grades of 1 foot In 8 with perfect ease. The Patent Right for tho
Southern States for sale, Address W.H.H. Heydrick,Chestnat RILPhila.

Foundry Facings of extra fine quality manufactured and for
sale by Herbert & Co., Bloomabury, N. J.

The Berrsman Steam Trap excels all others. The best is
alwars the cheapest, Address I B. Davis & Co., Hartford, Cona,

Steam Boiler and Pipe Covering—Economy, Safety, and Du-
rability. Saves from ten to twenty per cent. Chalmars Spence Company
foot Exst 9th Street, New York—1202 N. 24 Street, St. Louis.

Wanted—Copper, Brass, Tea Lead, and Turnings from all
parts of the United States and Canada. Duplaine & Reeves, 760 South
Broad Street, Philadelphia, Pa.

Brick and Mortar Elevator and Distributor—Patent for Sale.
See description in So1. AMERICAN, Joly 20,1872, T. Shanks, Lombard and
Sharp Streets, Baltimore, Md,

Diamonds and Carbon turned and shaped for Philosophical
and Mechsnicsl purposes, also Glazier's DI ds, manufl red and reo-
set by J. Dickinson, 64 Nassau st. New York.

Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting

andconveying material by ron cable. W.D.Andrews & BroAld Water st NV,

Asheroft’s Self-Testing Steam Gauge can be tested without
removiog it from its posltion,

For Machinists' Tools and Supplies of every description, ad-
dress Kelly, Howell & Ludwig, 917 Market Street, Phlladelphis, Pa.

Mest Chopper—The Union Meat Chopper—the Best In the
country. For Clreulars and Prios Liste,address J. Dyer, Elizabothtown,'a

Willismson's Rosd Steamer and Bteam Plow, with Rubber
Tires. Address D, D, Willlamson, 8 Brosdway, N. Y., er Box 1809,

Belting a3 is Belting—Best Philadelphia Osk Tanned. C. W,
Arny, 301 and 30 Oherry Btreet, Fhlladelplils, Pa.

Peck's Patent Drop Press, For circulars sddress the sole
manufscturers, Milo, Feck & Co., New Haven, Ot

The Berryman Heater and Regulator for Steam Bollers—No,
one uring Steam Bollers oan afford to be withoot them. 1. B. Davis & Co,

Bteel Castings to pattern, strong and tough. Can be forged
sod tompered. Address Colllus & Co,, 212 Water 8¢, New York,

Machinery Paint, all shades, Will dry with & fine gloss ns

soon as put on.  §1 Lo 1.3 per gal, New York City Oll Company, Sole
Axents, 116 Malden Lane,

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

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

Brown'’s Pipe Tongs—Munufactared exclusively by Ash.
crofy, Budbury 84, Boston, Mass,

American Boiler Powder Co , Box 707, Pittaburgh, Pa,, make
e only safepure and cheap remedy for ‘Scaly Bollers.’ Orders sollcited,

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

Boynton’s Lightoing Haws, The genuine $500 challenge
Wil cut fve times &8 ast a0 a0 ax. A § (oot crom cut aod buck saw, §&
K. M. Boynton, ® Beckman Bireet, New York, Sole Proprietor,

Better than the Best—Davis' Patent Recording Steam Gauge.
Simple and Chenp. New York Stean Gsuge Co,, 8 Cortlandt 8¢, N, Y,

The Berryman Manf, Co, make  spocialty of the economy
and safoty 1o workiog Bleaw Bollars, L B, Dayis & Co,, Hartford, Coon,

¥or Bolld Wrought-lron Beams, etc,, see advertisement, Ac-
Arews Union Lron Mills, Pittsbarih, Pa., for llthoursph, ete.

For hand fire engloes addross Rumsoy & Co, Honeca Falls,N.Y,

All kinds of Prosses and Dies, Blisa & Willisms, succennor s
10 Mays & Blise, 118 10 122 Plymouth 8L, Brookiyn, Bend for Catalogue.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machir .
ory, for sale o rent, Ros advertisement, Andrew's Patent, Inside paue,

Portable Baths, Address Portable Bath Co ,Sag Harbor, N.Y

Prossen,Dios&all can tools, Ferracute Mch Wks,Bridgeton,N.J,
Also 28piadie sxisl Drille, for Qsstors, Beraw and Trunk Palleys, &o,

To Ascerialn where there will be & demand for new Machin.
ary, mechanics, or or' suppliss see Manufscturiog News of

Scientific  dmerican,

—
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Now Pat, Porforated Metallic Graining Tools, do first class
work, In loss than half the nsual thme and makes overy man & first olass
Gralner, Address J. J. Callow, Claveland, Ohlo,

For Hydraulic Jacks and Presses, New or Second Hand, send
for elroular to E. Lyon, 470 Grand Street, New York.

For Bteam Fire Engines, address R. J. Gould, Newark, N. J,

Old Furniture Factory for Sale,
Waorks, Blnghamton, N, Y.

Tt} Qparion

| We present Aerewith a series of inquiries embracing a variety of topica of
groater or less general interest.  The questions are vimple, it i true, but we
prefer to elicit practical annecers [rom our readers,

A, B, caro Jones Scale

1,—Prrcn oF A PROPELLER.—WIIl you please explain the
meanlog of the term ** plteh used 1o describlog ascrew propeller ?—J.D, E,

2. —SAPONIFICATION OF LINSEED OrL.—What will cause

1lnsced ofl to turn to soap after absorption by & plece of woolen gooda?—
J. DB,

3.—~Repvcixa VALve.—If T wish to drive my engine with
A pressure of 80 1hs, on the square Inch, the gage on my boller showing 100
1bs, onthe Inch, can I do so by using an Intermediate boller and a reducing
valve? Whatis a reducing valve?—A. H.

4. —Brick BurN1NG QuERIEs.—How shall I remedy a kiln
of brick In which the fires have been allowed to go out during the burning,
leaviog the bricks too soft? If I take down, soak In water, reset and burn
over, can anything be put In the water to Improve the quality ol the brick?
-8,

5.—SAw MiLL Haxps.—Please tell me why it is next to
fmpossible to ind a man who thoroughly understands the management of
s clronlar saw mill? Such I3 the case In this State (Tean,) Is it b a

— e _ ——
Becent Amevican and Loveign Patents,

Undter thia heading woe shall publish weekly notes of some of the more promi.
nent Aome and forelgn patents,

TProw. =Chirles G, Lowis, Galnoayiile, AlN.—Thia 1n¥e 08100 s for jiy
object to farolat an Improved wooden mold board plow, ‘e npper forked
end of tho standard s attaohed to the middie part of the plow beam, and the
forward branch of the former supports the plow share. The Iand alds Is
attnchod by I forward ond to the share, to the outer part of whioh I8 fast.
oned a bravo, which, passing throush the lower end of the standard, is
sogured Lo the Innd side.  The space at the land side of the plow In oloved
by amotalllo plate, The foot of a sollt wonden mold board Is fitted and
nocared In the oavity of the ahare, by which 1t s elaimed the deyico Is ren-
dered Hght, choap, and sultable for turrowing or for use 1n lght soll.

Gnary CriLino ron Vessers, —Constantin Lazareviteh, Now York elty,—
Whon grain Is shipped In bulk from one port to another, and capecially to
Kuropean ports, It 1s nocessary to ceil the part of the vesssl which contalns
such oargo to protect It from dampness. Such celling 1s required by the
Insurance companies. Boards are therefore placed between the bottom
of the veasel and the graln, thus mak'ng a second hottom with boards, which
Wveriap each othier 1o that part of the hold. These boards are firmly nalled
down to tha bottom of the vesss), which renders it impossible to remove
them withont splittiog, breakiog, and effectuslly destroying them. This
lumber, conalating of many thousand feot, is consequently sold for fire wood
after the graln has boen dlacharged, The object in this Invention I8 to so
pat in and seonre this celllog that the lumber or boards of whieh It Is com-
posed shall not bo lnjured, but may be removed intact and sold as perfect
lumber, thus effooting a very material saving to ship ownors, whils reducing
the cost of fraight, The Invention therafore consisty in securing the celling
with hooks, which do not penotrate or iujure the lumber,

WixpLass, —~Melanoton Bryant, Northport, N, Y.~Thix Invention conalets
of the attachment of the pawl lever for turaing the drum of & windisss or
winch to the ratchiot wheol or disk by a kind of yoke or frame, embracing
both rides of the wheel, and confined upon it by sectional annular fanges
fittlog {n annular grooves In the disk, and sliding sround the disks In sald
grooves, for raislog the pawl, but binding therein when the pawl is forced
agalost the teeth, and moving with the disk when the Iatter is tarned.
When the pawl lever has the end of 1ts short arm plvotad at the axis of the
drum, It is capable of belag worked much faster than the detachabdle bar

saw s barder to run than soy other tool?—G. V. V.

6. —MECHANICAL DRAWING.—What is required of a young
man {n addition to a thorongh knowledge of mechanical drawing, to fit him
for a position as draftsman In a first class machioe shop? Is a practical
edncation In the principles snd construction of machinery, or a conrse io
mechanical engineering, essential 7—8.J. L.

7—ATTRACTION.—Two leaden spheres, each one foot in
diameter, are placed with thelr conters four feet apart. What 1s the force
with which they attract cach other? What Is the force that anltes two pith
balls, when flosting near each other upon the rurface of waler?—A. F. M.

8.—REVOLUTION OF THE EARTH.—Would the earth’s ve-
locity upon Its axis be increased by moving matter from the equator to the
poles?—A, F. M.

9.—RAPIATION OF HEAT.—Does the radiation of heat de-
pend upon air, and wonld heat radiate (o & room or vessel from which the
alr was exhausted? If air be essential in the case of heatlog a bouse,
would not the register supply suflicient sir to the alr chamber and so dis
pense with adraft through the chamber? The particular question Is: Can
[ heat a house by a farnace with the alr deaft closed 7—H. P,

Answers to Corvespondents.

SPECIAL NOTE.~This column (s designed for the general interest and in-
struction of our readers, not for gratuitous replies to guestions of a
purely business or personal mature. We will publish suwch inguiries
however, wohen paid for as advertisements at §1°00 a line, under the Aead
af ** Business and Personel."

ALL raference to back numbers must d® dy volume and page.

Tanxisn oX Braes.—To A. P.—We have given many direc-
tions for cleaplipg polisbed brams. Sce pages 281, 208, 314, and 829, of vol.
ume XXV, of tho SOIENTIFIO AMERICAN.

CeMENTING RUBBER TO SHEET IRoN.—D. P, W, ghould try
olther or both of the methods described on page 42 of volume XX V. and
page 43 of volume X X VI, of the SBOIENTIFIO AMERIOAN. If he palots his
shoot fron with a thilek metallic paint, he can faston his rubboer on with
glue or any cement he chooses,

Powen or Exaixe.—By aslip of the pen, there is an error
inmy answer, on page 170, £5 this query. The horse power, theoretically,
18 1°804, which 1s subject to varistion ax [ meutioned.—D, B.,of N. Y.

BLisaxarion oy Mencuny,.—To I H. M., query 9, page
184, < PInce the tin amalgam In & retort, and dlstil at a low red heat, con-
ducting the mercury into a recelver of water, If the quantity to be oper.
ated upon Is small, you may use & hard glam retort. <E. 0, B, of Mass,

Cemext von MeenscuAuvm.—To E, 8. T, query 10, page
1. ~Dissolye carbonate of magnesia In strong hydrochloric scld ti))
saturated, With this solution, make s pasie by sdding fresh calelned
maguenis, snd rapldly use the cement so formed for bullding up the frac.
tured pipe, 1€ a plece Is to be cemented In, molsten each edge with the so.
1ution, apply & lttle of the thin coment, and bring the pleces Inte corret
ppposition. In ao hour or loss It will have hardened aufolently to clean
off, and the plpe will be guite serviceable, —E., 1T, H., of Mass,

Driuuine Houes ix Grass,—To W, V. B, query 11, page
18, Une chirome steel for drille, and make the poluts yory obtuse snglod,
Use a slow motion, with irm and moderato prossure, Molsten contlnn.
ally with s saturatod solution of enmphor In turpentine. ~KE. H. H., of
Mam,

Boraxo O—~To V, L, query 12, page 138, —8team can be
used for the puar , but to obtaln the necessary heat, & very ligh pres.
sure wonld be réquired, and would be attended with no advaotage over
conl where ordinary care Is observed. K. H, 11, of Mass.

Ixpia Runnen vonr Steam Joixts—To N. L., query 13,
page 1M, —Indls rabber washers exposed to the host of steamn pressare at
four pounds and vpwards will soon become hard and brittie, but if the
Jolnt haa been carefully made st aest, thin will not affect 1s Integrisy.
KWL I of Mass,

NirroLyegriN~To P, G, 8, quory 20, pago 188 —~Take
niteate of poteah In powder | part, sulphario sold B parts, Mix thorough:
1y, and ¢ool (o xoro, then pour off the strong fumiog vitrie sold, draining
thoroughly the mass of sulphiate of potash laft bohind, To this nold sni
four Aftha of & part of wlyoerin very gradually, taking oare 1o mslotels the
whole st a8 near gero as possibla, o an bour's time sdd & consideralie
guantity of water; the sitro. glycerin will separate snd fall 1o the bottom.
Waali It thoroughly with fresh water, and whistaver else yoo do, be care
ful In il your manipulstions with this powerful agent. K. I )., of
Mas

Cespenr 10 nesisr WATER Axp Arconor,—To F, 8, query
2, pawe 31— Yan do not say what material 16 o be cemontad. Tha peal.
i off depends on an afoity between the coment and the olject it s
piaced oo, and what will suswer in some oases will not in others. K. .

M., of Mass
Driuine Hoves 18 Grass,—To W, V. B, quory 11, page

United Btates in Boston Commercial Dulletin, Terms $400 & year,

184~ Tlolos oan be drilled In giass by the use of turpeatine constantly ap-
plisd to the drill, -0, 0, L., of Pa,

whereln two or more hasd bars are placed la radial mortises
arranged at intervals around the drum.

MvUsio STAND. ~Lewis V. Brown, Salisbury, N. C.—This invention relates
to an improved music stand whose rack can be extended for large or con-
tracted (or smaller sheets of music. The Invention consists In making the
rack proper on the principle of lazy tongs, of jolnted rods, snd in combin-
Ing it with & bar or plate at the back. whereby it is locked In Its expanded
position. When the stand ls not In use it is folded together and can be
packed Into & Barrow space.,

Faxxmvo MitL.—James M. Kendall and James Peel, Madells, Mion.—
This Invention consists of a simple and efficient srrangement of the shak-
ingshoe and & revolving screen, whereby the graln Is first subjected to the
blast ia the shoe, and then p 4t the screen, which s revolved by
gearing connected with the fan driving shaft, the sald screea belog protect-
ed from the blast of the fan by s hood. It also comprises a novel srrange-
ment for shaking the sboe, wheredby s horizontal sad a vertical mo-
tion are imparted to the shoe. The shoe is constructed with perforated
sides.

BAND PFArXRIxG Maouixe —Orra [, Foster, Salem, N. H.—This lnvention
cona'sts of an arrangement of the fan blower for carrying the dust away the
fan blades belng appliod to a prolongation of the sand paper cylinder or its
shaft lostoad of to the hood of the machine, as heretoft re,

Corrivaron.~Totten Pollng, Guthrie, lowa.—~This Invention relates to
an improved fron cultivator, which shall be so constructed that It may con-
torm to trregularities In the sarface of the ground, and may be readily
adjusted to run deeper or shallower in the ground, ss may be desired.
Sultable appliances enable one of the plows to riso above or drop below the
level of the other, thus adapting the caltivator to work upon as uneven
surface, and enabling one of the plows to be ralsed to pass an obetruction
withont distarbing the other.  This constraction slso forms sa arch or rise
10 the conneciing bar 0 that the celtivator may caltivate both sides of &
row of plants at the same time without injuring or breaking the plants,
The plow beatns may be moved farther spart or closer together, as may be
desired, thelr rear ends haviog a free lateral but 50 vertical movement.
The plowman, while gulding the plows, walis at the side of the row ot
plants bulng coitivated, Bars best downward and carved jearward to rest
upon the ground serve as drag bars to support the plows away from the
ground when passing from place to place.

Cannraor Wirnt Hun —Jesse B, Daaman, Shephordstown, Pa.—This
Inventlon relates to an improvament la carriage wheel hubs, the constracs
ton of which 1s such that tho apokes, tire and felloe oan be roadity and easily
tightoned by means of moyahle collars, when It Ia necossary Lo taxke the dish
ontof the wheel, ’

Canntaon Wueke. —~Samuel . Dryant, Waterford, Pa.~This invention
relatos to the mode of locking the spokes by moans of Krooves And wedges,
and the wode of BLUNg the spokes and pipe box togethor, To look together
the spoke Lenoos K0 thit 1steral movemont of one upon the oiber shall be
proventodgongitudinal grooves In thele contiguous surfaoes are furmed,
and to prevent longitadinal movement of the spokes one upon another,
tranaverse porforations may be furmed Lo receive locking pin of avy sult.
able material, . Y

Wa00x NRAKE. ~Joseph Pavey and Marshall Martia, Walla Walls, Wash.
{oton Territory.—~This favention relstes to fwprovemant In & class ot
wagon brakes, whereln ilie brake bar is suspended below Whie reach of the
wagon. This brake ean be used with or without the wagon box, hy resson
of the employment of the bar for suspending the brake bar when the box I
remoyed, and the attachment of the supports for the brake leyers and 1o the
nxlo.

APPANATUA FOR DRYING FLOOK 0n VELYET Paran. ~Theodore A. Dian-
chard, Now York el 5. —Flock paper atter belog focked has hetetofors been
dried by looplug oF festooning the pAper over poles, Wiloh wore usually
arranged 80 that they conld be moved closer togethier or farthor apart, st
olrcumstanoes required. This mode of drylog the paper, though allowing
146 BiF (0 © roulate froely about the paper, always croased or
marked It where it passed over the poles. This Invention ©0DMsA In sup-
porting the paper in & hotizontal or nearly m:-::l postiion during the
drylng operation wpon drylng frames prepared purpose.

INPROVED MANUFACTURR OF “:vummm -Mn‘ o Bonrs
Kade, Jursey City, N. J.=The object of ton Is 1o
means of producing eresm of tartar or bitartrate of potash, s that the s
o e :uur | i,
stats of & double Jacket stoam Kettle, copper or equivaleot material,
with it2 lower part hollow, for vhe admission of ste mm‘m "
kottlo 1n & dischargs pipe, having s valve and covered with & alter.
ventor 011 the Kettle with water, aud,whon It §& bolliug by e
admitted Into the Jacket, wids & quantity of ﬂl':;
which are left to boll u\ll"ql'“ll ;
furmation of tartrate of e, b adds & quastity of eflated
riatto #eid, Hone biack s When poured in and the mlxkure luf
dissolution, u quaniity of prime Amerioan cley well
addod | after which the proparation ;
tanke & o

METHOD OF MAKING BLANKS PLow Arracs
ihosy, Mayfeld, X, Y.=This tuyeation -Om A
L blank fur an attachment fur plows of & sluglo plats o
mlomnn.:‘ll..”lﬂ"lﬂ" wnd secured by ri
the share and =

Ratimoan Taxs VALYE ~Charies W, Chappall, |
tnveation has for 14 ohject to farnish an tmprove




Srientific  American,

I.Aln llol.l.ll.—lhlloiny W. Mathews, Vn.cllo'n. N. J.—-'nlll yen
oo connlaia ln providing a roller (rame with four pendont bearing?, each
Yorticully slotted, and all the correspondiug parts of sald slots belog 1o
e same horigontal plano, so that the Journals of each and of & roll ean
fraoly play up and down, and 5o that the welght of frams and drivor will,
Whon on u level, be equally disteibuted over the several Journuls, but will
be doncentrated upon any clod over which elther end of elitier roll wmay
LLLN

i~ DAY 1L Whllaws, 8r,, Paris, Ky, ~This (0.
‘mode of combintag gulde rods and a bearing

Ahal the cross heud will not have the friction
v‘-ld prossad agatnst 1 by the work ; and it also
o, Which bolda the saw, with an adjustable pin
Alerato Whon the width b Teasenod by wear or sharp:

Printing, Inking spparstus for colar,l L, G. Rice .,
Pomp, Stoam, W, ACINOT. . oouiviiiiiiriairnsiissses
Pamp, gisss eylinder of, J, Brnn.
I'yrometer, B, Nrown ,,.......
Haok, foa ), J. L, Rhodohack .....
Aaddle, harness, G, W, Daotton. ...,
Hap buoket brackel, J. J, Pellett,,
Sl holder, A, Perron.... ...,
dash holder, G. W, Iurl-uquou
Baw sol, W, Naabi, ... ..

Saw mill edger, G, Willett,......
Haw mills, head block for, G, Wlllall ’
Hawlog machine, K, @, Badd ..o
Hawing maohine, stave, Gerlach and Kalpper, .
Sawlng machine, stone, G, A. Davideon......
SHaraper, oarth, A, I Bmolth, . ..oooiiiien
Herubber and seraper, J, A, Little
Heat, spriog, Lathrop and Fowles, ..
Hewlog maechlne, Q. Rice (refssun)
HBewlog machines, troadle for, L P, Fistibura..
Howing machines, attachment for, I*, Groafald. ..
Howlng machines, tuok croases for, T. b, Blshop.
Hhaokles, conviot's, I', Ranquist »
Hlgnaling apparatus for rallroads, elootrie,

> o

| - ..,7._.‘\‘.‘ »
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wdieorge G, J. Millar, Lookbourno, Ollo,~This tnventlon
1o farnish an improved corn planter » hich may be adjasted
umnmm distance apart, and to drop any de
taahill, The dropplog oylinders aro so placed as
MM the hoppers and dischiarge 1L upon the ground, and
W Iho‘oln‘m onin of n rod or shaft whioh (s made tn paris:

[OFFICIALL)

Index of Inventions

For which Letters Patent of the United States
were granted
YOR THE WEEK ENDING AvousT 27, 1878, AND RACH

lr.iuo u sultable appliances the drivor oan operate the drop:
Mnders snid drop the ssed with his foot or by band. Tue deivar's soat

supported from the platform, so that It may be moved back or
nmu.»mm the driver o balance the machine with bils welght, thos
rolloving the horses’ nocks. Othor meghanism allows the planter to bo
valsod from the ground for vonyonlanos In tarning or passlig rom place to
Piace,  The machine may bo adjusted to plant tho seeds st any desired
depth In the ground. The covering piates are secured by a sloglo bely, vo
that they may be set back or forward, according 1o the am: unt of soll des

BEARING THAT DATR,

Al

=

it e LS

-

#ired to be drawn over the seed, Cutters are provided, designed to cut off
any stalks or olher rabbish that may be upon the ground, and which mi ut
affect the proper operation of the plows,

Frxoe ~Willlam T, Willle, Independence, Texas,~It 18 ecoonomionily
lmportant to the farmor that the 1alls composing the fonoe he remoyes, and
jor which ho substitutes another, should be fully utilized on the spot,
Hence the Inventor purposes setllng the posts disgonslly across the lence
alternately, 1o opposite directions, which brings the lower or base portions
of every suscesalve palr of posts much nearer each other than they would
otharwise bo. This renders It practicable to utllize the short ralls for the
Bottom and longer ralls for the top portion of tho panel,

‘Wasim Boruen —Wilson C. Bergor, Dethel, Pa ~This lnvention conalats of
& secondary or false bottom, andapted to fit tnxide that of the sheot motal
Boller snugly, with the legs to hold It about three inchies above the perma-
ment bottom, which sald false bottom has three parallel rows of holey
throngh It vertically, sald rows belng In the direction of its long axis; ud
over the middle row a long narrow space Is Inclosed by two {
plates, risiog as high as the top of the boller, and Jolned together at the top
and ends, 40 that water hoatod In the space below the false bottom will be
torced up 1n the sald inclosed space, and out through the perforated sldes
among the clothes, and down 10 the heating #pace again, through the out-
side row of holes ln the false bottom, #0 a8 1O #ct upon the clothes very offl-
clextly.

KN1PE SHARFENER.—Jonathas Quipp, Buffalo, N Y.—This invention fur-
nishes convenlent means for sharpening knives; and It consiss simply 1o an
emery roller, supported on & sultable frame, with a Journal or pivot at each
ond. Stands or oars are attached to the bed plate, through which the Jour-
nAls of the roller pass. The rollor is made of wood or of any suitable mate-
rial, and 1s covered with emery or equivalent material, the same as cmery
wheels; or It may be made of & comoosition of emery or sand and other
material. The sharpener may be placed upon the dinlag table, and Is
Intended Lo take the place of the ordinary steel sharpener.

Barx Hive, ~Amos B, Moulton, Fall Branch, Tenn, —This Invention relates
to an lmprovement in bee hives which shall be of such o construction as to
enable every portion of the same to be opened or nnfolded with the greatest
facility for the purpose of lnspection, removal of honey and refuss mat-
w‘ .uv

Cax Courrino,.—James Broadley, ot Bradford, Eng.—The mechanical ar-
rangements comprising this lavention eonsiat of a slidiog shaft or bar,
workliog in sultable boarings secured 1o the ends of the carriage or vehlele
Bl A poNItion somewhat aboye the usual lug chieln arrang t, which
can beleft attuched to the carringe or vehicle, and can bo made use of
when two carriages are to be coupled, one of which is not provided with
the coupling arrapgement. This sliding shaft or bar has a bolt connected
thereto, which bolt is made to work in an orifice provided for itin the sldes
of a socket or guldes d to the carriage or velicle. A slotted Lok Is
also secured to the carriage of vehlcle, to which it ) attached by a Jolat, so
that 1t may be lifted up out of the way and secured by a catch on the sliding
shaft when a carrlage or vehlcle unprovided with these arrangements 1s to
coupled 1n the ordinsry way. The coupling slotted lnk 18, when two our.
riages or vehlcles are brought together for coupling, down in its ordinary
position, and 1 Inserted in the or g above d by stin-
ply bringlng the two carrisges or vehlcles together, and then the sliding
shaft can be actuated s0 85 to couple the carriages by handliog its ead from
the side of the carrisge without golng between the carriages, and the un-
conpling oan be effected by a similar though reverse action. If thought de-
slrable, loyer arrangements might, 1t is obvious, bo adopted, to enable the
ganrd or attendant to work these arrangements without getting down
from his place,

SAreTY Switon FAsTEXING. —~Willlam B. Sloan and kdward H, Sweetser,
Hamburg, lowa. —The invention consists In s rallroad switch fastenloy, con-
stracted with spring Jaws which clamp the annular recess of s bolt passad
theretirough and require to be separated by a key before the bolt can be
removod,

ForLuino Parn, —Ransom Sabln, Benons, Mich,~This lnvention conslsts
10 & comblned water patl or buckel and feod bag, tormed of a waterproof
flexible cloth or rubbor oylindrical body, and A slieet metal bottom, It Is
capable of use 1o drawing water from s well, may bo st over & flame, can
be folded fat 20 &4 Lo be placed under earriago cushlons or otherwlse conve:
niently packed awiy, und ls withal yery Hght an well as strong, durable and
cligap,

LaTiuss von TonsiNo Bexr Brioks.~Thomas O, of Houth Groen Town:
slilp, Pa., assignor 1o bluself aud Nathan Houck, of ssme place. —This In
veation bas for Ite olject Lo produce s slmple apparatus for turnlog the
kooks st the ends of umbrellasticks and othor bentsticks ; and cansisia o an
snnular churk earrylog s cutler st s narrow lnner edge, and hollowed at
the fuces to Do na thin as possible along the Inner edye,  An anoular cbhuck
or block made of wood or metal 1a slottad out Lo recelve s knifo whose cut-
tog edgo projects beyond the Inner periphery of the ehuok, The knlfy s
preferably slotted, (o be adjustable s (e cdee wonrs,  The fuoos of tho k-
nular chuck arg bollowed (o make It as thio as possiblo 1o the widdle, Be-
ing thin 1o the widdle, the chuek permiis the stick to bo held at such vary-
Ing angles as Lo sllow Its entire bent portion Lo be turned to nnltorm thick-
ness.

LAMP JIRATER YOR Nunanny FrLask.—8Soymour Hughes, of Jorsoy elty
N, J.~This luyention relutes Lo a now apparatus for hoating the aontents of
nursery flasks and slmilar yessols and conslais i the use OF & purtable
water heator contalning o lamp, Aues, aod & pladforn for the support of the
fask., Tho latter can bo placed wituln the hested water Lo have s con.
tents gradually and geotly warmed without exposiog the fask to lnjury or
wastiog bheat, ‘The invention also cooelsts In providing the flue of the
water hoator with a transparent se0tion A0 that 1t may wlso sarye as i lamp.
This 14 & vory nest and usciul lnyention, one of the sina | Kind adapted for
general use which ususlly produce to the patentee quick wales at good
profite,

Haunow, ~Horatio N. Swift, Matteawan, N. ¥, ~Horelofore the oonneo:
0B between the sections of the well knowas flexiblo barrow has bovn wade
by mweans of round rines through the three oyes, which approsch each otler,
Dut it has buen found that the svetlons, when connected by a ring In this
wanner, were Hable to cateh and cramp tn turolog the harrow, sod cause
woeh trouble ln reloasiog and stralghteniog out the same, To romedy this
Aienity, lostend of the round riog, u trisngelar gonnecting Huk s employed
composed of & single plece of metal, but with a separate riog for vach eyc,
By (s moans 1he cyes of Lhe seotlons wre separatod, so that 1o turnlog or
AWlstiong the harrow will not eramp, but sssume its ustursl position without
A from e driver.  Those trisngular Hoks are used ouly for the interior
conusutious, the outer snglos of the sectlons belug conuected by ¢ommon
Hnks and chalos,
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Acid for hardening stone, treating carboule, D. M. Sprogle...
Alloy or bell metal, H. L. Maoker. ..cccvvisseerens .
Anthiracene, manufacture of, Fenner and Versman
Auger, hollow, G, N, Blearns..,......ovvimnrees
Darrels, doyice for handling, G. M, Moore...
Haskot, frolt, 0. A. North,..,
Bed bottom, A. W, Obermann. .,
Bod bottom, spring, 8. M. Brooks
Dedstead, bureau, W. F. Brown.,
Beehive, Mulkey and Case..
Baechive, W. T, Mosher...
Bell eall, W, H, Nichols...
Dol ahifer, T, P, Rodgers.. ...,
Bolts, fastoning for, J, C. Merritt,
Berth, ship's, I, A, Chomel.........
BliMard cue catter, F, B, Gardner,
Blackiog, packing shoe, C. Herold.
Boller, culluary, I, KINDeY . .oovvviiveiiierrinnne
Boller, wash, L. H. Salts. ..
Boller, wash, J. C. 'l‘llwn
Bollers, low water reglster for ateam, W. 8. Belt.
Bolt cutter, W. F. Strong -
Bolt for sashes, ete., U. Cramer. .
Boot and shoe heel, J. M. Hanter, .,
Boot and shoe #01e, 8. J. BhAW. .. .oiviiiinrrnrnresnsnriies
Boot and shoe cleanl Terh
Bridge, C. W. Warner......
Bridle, safety, B, R, Du Val..
Brush and mop holder, O'Brian and Baker
Camera, photographic, M. Flammaog..
Car coupling, Musgrove and Sharp...
C soat { . L. D, Bel
Chest, flour and meal, E, M. Collls, .
Chill plate and flagk, Long and Miller .........
Churn, W, E. DA . covvveeinniinnininanes
Cloth cuttiog machine, Fenno and Howe.
Cock, Stop, J. Blevens..coceeeirnisinnene
Collar, hotse, P. B. HOT OB .c.vvvuinsrserersacncnnsssscas
Collar, horse, J. Nack -
Compass, 0. SLOdAArd. .....cvvivvriannnsssanesn Seavanevreets o
Compound for polllhlngudchnl.cnouh.«c. J.B lm
Cows from kicking, preventicg, T. Fyle.......
Cream strainer, J, Pease,..
Coff, L. H. Foy.ivivunannn
Caltlvator, W. R. Robioson....
Dental plugger, W, D. Stilman..
Dryer, frult, Palge and Wilkinson
Electro-maguet, T. A. Edison..... R
Electrotype plate, 5. P. Kalght, (relmue)
Elovator, G, Beott.........
Elovator for mortar and brick, Auumu and Walt...
Engine, locomotive, S. Skillman. ... .
Excavator for rallways, F. G. Johmso
Fenco, T, D, Roberts........conciveses
Fiutiog machine, W, Weitling.
Fork, plekie, Il, Lanreace....
Fountaln, G, Fluley...
Frult box, O, W. Weston.....
Furoace, ot alr, J, R. Gaston
Furanoe, hot alr, W. W. Dodge.....
Furnace, rossting and desulphuriziog, W, Bashaell.......
Furoaces, ineding the charge (o metallurgic, G. Edwards...,
Gas retort, J. Batler........cooves

hi

Gate, A |, Philllips, ...
Uate, M, Behnoelder.....coous seseensheaadtrarere
Glldlog and oru ing leather for

Graln scourer, smutter, ete., Hunt and lnnnbm
Uame tug for harness, 5. A. Sammerns .
Hammer, drop, N. C. Stiles
Harnomss olamp, Porter aud Drake
Harrow, J. Harrls .. ooooeiviainiins
Harrow, wheel, 1, M, Briatoall. ... ..,
Harvostor, J, F. Gordon. . ..coierersirsiins essqssannanns
Harvosters, binder attachment for, C, O, Price,
Hoater for ourling tongs, J. Fleteher. ... Reeas
Hogs, ringlog, I, W. HilL.......

Horses, forming the curve Lo talls ul.l u l\uu;. b
fron and steal, manufacture of, Bradley and DeCatnp.
Kuoltting maohine, W, H. Ramadall, ... S sassaateashad
Lndduer, folding stap, M. Mattorn,,

Loamp, L Lindsley, "
Lawp shinde, A, Comb. ...
Lock, combluntion, J, B, Whit
Loocomotlve balloon, I*. Haenleln, ... ..
Logs, machineg for turalng, E. C, Dloay. .o
Loot fer weaving pile fabrize, W, Wobster.,. .,
Mosts, ball for, K, C, Booly, .. oooviiviininen
Mastloator, slonk, R F, (,‘oul(
Mat, muotallio, ¥, G, Johnson. v
Matohes, drylng, MeC, Young, icovis
Modloa) compound or salve, J, Fell
Metal, maching fur puuchlng, N. U, Stiles
Moldlog, ¥, Couver. . oooiieiririniis PIYTT)
Mortislog ahisel, Bhuler nnd Oarpenter, ..
Moyemaent, tiaohanloal, W, I, Bartram. .,

Mugale, doy, O, De Quiltfeldt, ..o WANeRENEY YT L LT rLrTrLrs
Ollx, apparatus for containlug and umuurln(. K. ¥, Wilder,.
Organ notion, W, N, Mauolog. . AOABAA RO SRERAANAS
Organ, reed, D ToOpp. cooveiins

Oven, hot Blast, T, Whitwall .
Pao, cake, W, O, Batler, . oo
Paper pulp feom wood, apparatus for uuklu[. W, Migley..
Fapor oubbing maohine, B 1R, and T, W, BUeriaan oo
Payemente, composition bloek, fur, O, W, M, Bmil .,
Payowents, cowposition block fur, J, C. Tuoker (felsue), ..

whey

Flanter, seed, L, C, Ives.....o0
Mow, & N, Feaner .,
Plow, A, V. Webber,.

Piow, I, My BWe GUIATA, (oo vqiinsnmrsanmsnmssnis s ansissesissnsssnses 10,8

slik windiog machine, J. W. Cox..

Soda fountaln, E, B, Chamness, ...
Bpark arrester, C, B, Street,.....
Spark arrestor and
Aplantog and twisting, spindle for, B, Osgood..ooviiiiiviniiies

forl

Spinning maochines, bobbin holder for, W, L. Yonogman.
Staplos, procoss of makiog bltnd, J. Kelth, ..oooviiinis
Btaves, machine for Jolotiog, W. O, Parkios ..
Stone, mannfactare of artielal, D. M, Sprogle.... .
Stone, manafacture of artificial, Bprogle and Plarce,
Straw cuttor, J, K, TYIer. .cocoivvininins
Siraw cutter, ¥, L, Maynard..., .....
Stomp extractor, Miller and Bowen. .
Tolegraph apparatus, G, Little ...
Telegraph circalts, Indloator for, G, Litl
Telegraph Key, A. G . Davis. ...........
Telegraph printing, H. Vas Hoeveabergh. .
Telegraph pole, lron, J. Wels
Telegraph paper, o
Telegraph relay and sounder combined, G. Little ..
Telegraph, magueto electric dial, Johnson sod muum-...
Thill coupling, J. G. Schiller..
Thill coupling. J. O, MaClasky...
Tiles, machine for presing uom. A A Ia'dll

Chisesiasssirasastnrsstntirienas

Trae, C. B, Carr..cocvencervanne
Valve and cut off, steam, B, T. P. Allen .
Valve indlcator, eheck, J. G. Blackbarn..
Valve, steam governor, C. H. Barton.....
Valve, water promare check, T. Balley..
Vehicles, wheel for, H. H. Fetter........
Ventllator, car, Willlameos and Bickaell
Wagoo, demplag, D. D. Smith....
Wagon standard, P, Sweeney .
Wardrobe and bookease, F. P, Volcit
Washing machioe, A. Doney........
Washing machiae, B. Edgar.....
Washing machine, J. W. Pratt .......
Water wheel gates, operatiog, J. W, A1l -
Water pipes, apparatas for vauu sad Cnhl.n‘ . Eagiish ... 190550
Well tade, B, B. Rouse........
Well polat, tabe, 8. L. Bigaall.,
Whee! traction, C. E. Browa..
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APPLICATIONS FOR EXTENSIONS.
Applications have been dauly Sied, and are now pandiag, 197 the extension
of the followtng Letters Pateat.  Wasriags apon (he respect (Ve applications
wro appolnied for the days hereluafor mentioned |
B0 ~PREARRYATION OF FLEsn yox Yoou—N, B Manb
VAT ~Hour Bxint.—8. Peaberdy, Nov, I W00
RO -Trves Sruixo.~J. W. Riggs. Jas. 3, W0

——
EXTENSIONS GRANTED,

1,200 -Canruy Swxxesn. Il 0, Herriek,

21,506, ~HiLembx Prow,—IL 8 Akins,

LLAL, —BROURING PLANE TRONS TO ST00KN L, Balley,

250 —-Bux Buave —A. G. Davis

LW, ~BENDING AND RECEIVENG THLRORARE Muasains, M. G, »srmer,

20,500 ~NAILBOAD Can SxaT.~ O, M, Mann,

201 ~Braaw Canmine. ~F. W, Hoblos .

ST -Fans Box. —J. B, Slawson.

20,880 ~Draouier, ~F. M, Hweel,

Nov, I e,
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Practical Hints to Tnventors,

Mm & CO,, Publishers of the BOIENTIFIO AMERICAN
BAYS devoted the past twenty-Ave years to the procuring of Lette:s
Fxtent ta this aod forelgn coaniries. More than 3000 tnventors haye avall-

©4 themaeives of tholr services In procuring patents, and many millions « f
dollars hiave sccrued 1o the patentoes whose spectfications and clalms thoy
RAYS prepared. Ko dirortminstion against forelgnors ; subjects of all coun

Tied ODIALD DAtEnts OB Lhe same terms ss oitizens.

How Can I Obtaln a FPatent?

15 the clostng Inguiry In mearly every letter, dsscribing some Invention
Which comes to this office. A posilios answer oan only be hiad by prosentiog
Acomplete application for a patent 10 the Commisstoner of Patents. Ar
spplication consists of a Model, Drawings, Petition, Oath, and full Speottios
ton. Various omcia) roles and formalitios mast also bo observed. The
ellorts of the inventor 10 4o all this business himeelf wre gencrally withou!
suxcess, ARer greal perplexity and delay, be 1 usaally gisd (o seek the ato
of persons expentencoed in patest busioes, and have all the work done over
again. The best plan I to soliclt proper advice st the beginning. 1@ the
parties conmlted are honorable men, the inventor may salely confide his
Jdeas to them : thoy will sdvise whether the Improvement Is probably pat

eaiable, and will kive him all the directions needf) Lo protect hils rights,

How Cex I Best Secure My Invention ?

This It an mnguiry which one tnventor naturally asks another, who has hae
tome experience lo oblalning patents. His asswer generally is s followy
and correct:

Sonstruct & neat modol, not over A foot In any dimonsion—amaller if pos
tihla—and send by exprom, prepald, addressod 1o Moxxs & Co., ¥ Park Rov
New York, together with & description of its operation and mesita. Oz re
celpt Lhereod, they will examine the invention carefully, and advise you s i
152 patentabliity, free of charge. Or, If you bave not time, or the means &1
hand, to constroct & model, make a8 good & pen and Ink sketeh of the .
provement as possible and send by mall. An Wer a8 to the prospect of &
patent will be recelved, nsually by return of mall, It 1 sometimes bhost
have s scarch made st the Patent Oioe; such a wmessure Ofen saves the coit
Of an applicalion fOr & patent.

.

Freliminary Exsmination,

In Grder 0 bave such search, mate out a writlen description of the laves -
Uon, In your own words, and a pescil, or pes and ink, sketch, Send thesr,
with the oo of 35, by mall, sddressad to Moy & Co., 87 Park Row, and &
dne time you will recelve an acknowledgment thereof, followed by a writ.
ten report 1a regard 10 the patentadility of your improvement. This spectis)
search is made with great care. among (he models and patents st Waalilng -
ton, to sscerialn whether the tmprovement prosented is patentadble.

To Miake an Appiication for a Patent,

The applicant for a patent shon'ld farnish & model of his invention i sus
ceptidie of one, althongh sometimes 1t may beo dispensed with; or, If the it
veatlon be s chemical production, he must furnish samples of the Ingredients
of which bis composition consistz. These sbould de securely packed, the
izventor’s same mearked on them, and seat by express, prepaid.  Small mod.
els, (rom » distance, can Often De sent cheaper by mall. The safest way ¢
remit moaey Is by & draft, or postal order, oa New York, payable to the or
der ol MUNX & Co. Persons who live In remote parts of the conntry cas
usually purchase drafts from thelr merchsats on thelr New York corres
pondenta,

Caveats,

PFersous destring to file A cavest can have the papers prepared in the short
Ot time, by sending a sketch and description of the invention. The Goverr -
ment fee for s cavest Iy §10, A pamphlet of advice regarding application:
for patents and oayeats (s furnished gratis, on application by mail. Addre s
Muxx & Co., 71 Park Row, New York.

Relssues,

A relssue is granted 1o the original patentee, his heirs, or the assignees of
the entire Intereat, when, by resson of sn insuicient or defective speclfica
tion, the originel patent i Invalld, provided the error has arfsen from insd
vertence, sceldent, or mistake witbout any fraudulent or deceptive inten.
tion.

A pstentes may,at bis option, have in his relssus s separate patent fo;
each distinet part of the lovention comprebended in his original applicatio: &
by paylng the required fee in each case, and complying with the other re

,%muhfnc ;Ammmu.

[Slar'rmmnn 28, 1872.
— —

quirements of the Iaw, &8 Ia origioal applications. Addroms Muws & Co ,
1 Park Now, for full particnians.,

Rejected Onnen,

Rajocted cares, or defoctive papers, remodeled for parties who have macdeo
spplieations for themselves, or through other agents. Torms moderats,
Addrem Muxx & Oo, siating particainre,

Tradoemariks,

Any person or Arm domiolled In the United States, or any firm or corpor: -
ton residing In any foreign conntry whore similar privileges Are extondec
10 aitizens of the United Biates, may rogister thelr designs and obtaln pro
teotion. This is very Imporiant to manufactarers in this conntry, and equal
1y 00 t0 foreigners, For full partionlars addross Moxs & Co., ¥ Park How
Neow York.

Foreign designors and manuimeturers, who send goods Lo Whis cotntry, may
sooure patonta hore upon thelr now patterns, and thus prevent others frou
Iabrioating or selling the samo goods In this markot,

A patent for s design may be granted 10 any person, whethor eitizen of
allen, 1o any new and original design for & manuiacture, bust, slatue, alto
rellavo, or bas rellef; any new and originsl dosign for the printing of wool
on, Mk, cotton, or othar fabrics; any new and eriginal tmpression, orns
ment, pattern, print, or picture, to be printed, painted, casl, Or otherwin
placed on or worked Into any article ol manafseture.

Deslgn patonts are equally sa Important o oltixans s 1o forelgnere. VFo!
full particalars sond (or pamphlet to Muxy & Co,, 37 Park Row, New York

European Fatents,

MUy & OO, have solletted a larger number of Earopean Patents thas
sny other agency. They have agonts looated st Loadon, Paris, Drusmelr ,
Beriin, and other ehlef citiea, A pmmphlet, pertaining o forelga patenls
and the cont of procuring patents tn all countries, sent froe.

Muxy & Co. will be happy to see tnventors (n person, st thelr omoes, or to
sdyise them by letter, 1o all cases, they mAay expect an Aomes opinion. For
mch consultations opintons sad sdvice, a0 cAarge w made. Write plale ,
40 not wse pencil, nor pale lnk: be brief.

All business committed Lo our care, aad all consaitations, are Kept secra
and sirictly confidential.

In wll matters pertalning o patents, such as conduneting interforences
procuring extensions, drawiog assignments, axaminations into the valldity
of patonta, ete., spocial care and sttention Is given. For information, and 0
pamphiots of lnstruction and advice,

Address
MUNN & 00,

PUBLISHENRS BULENTIFIC AMERICAN,
27 Park Row, Now York.

OFFICE IN WASHINGTOX~Corner F nud 7th strects, opposite
Patent Oftice.

NEW PATENT LAW IN CANADA,

By the terms of the new patent law of Canada (taking effect September 1st,
1§7Y) patents are to be granted In Canada 10 American citizens on the most
favorable terms.

The patent may be taken out either for five years (government foe $20), or
for ten years (government fee $40) or for Afteen years (government fee §50).
The five and ten year p may be extended to the term of fifteen years.
The formalities for extension are simple and not expensive.

{n order to spply £ir & patent in Canada, the applicant must furnish &
model, specification and duplicate drawings, substantially the same a8 o
applylog tor an American patent,

American Inventions, even If already patented In this country, can be pat-
ented In Canada provided the American patent s not more than one year
old. .

All persons who desire to take ont patents in Canada are requested to com-
municate with Mann & Co,, 57 Park Row, N. Y., who will give prompt at-
tention to the business and furnish pamphlets of instruction free.

Messrs. Munn & Co,, huve had twenty-five years exporionce in the busl.
ness of obtalning Amerloan nnd Forelgn Patents for Inventors; they have
special agencies in noarly all countries whore patents are grauted. Mod-
erate charges and prompt attention may always be expooted.

MUNR & CO. % Park Row, N. Y.

N —— —

FYOREION PATII'I‘I—-A HINT TO PATENTEES,

It 1n genorally mtoh better to apply for foralyn patents simnitansonsy
with the application In the United States. [f this cannot be ponvenlently
done, ax l1ttle time ss posible should be lost sfter the patent In Isenod, &
the laws (o some foraign conntries allow patents 10 any who first make the
spplication, 1n this way many laventors are deprived of valld patents
for thelr own Inventions, [t shoald also be borne ln mind thal & patest i
4 to the fret introdecer, withoul regard o the rights of the
real Inventor; therefore, 1t ts Important that all spplications ahoald be
entrustod to responsible agents in this country, who osn assure partios that
thelr valuabla inventlons will not be misappropristed. The populstion of
Great Dritala s 51000005 o1 France, 40,000,003 Relginm, 5000,000; Austrie
i Prussis, W0,00; German Confederation, 0,00,00; Cansds
1000 and Romta, 0000, Pateots may be secured by American citl-
rons in all of these conntries. Mechanical Improvements of all xinds are
always in demand In Kurope. Thers will never bo & Lettar time than the
present o take patents abroad. We have rellabie business connoctions
with the principal eapitals of Rarope. A large sharo of afl the patonts se-
cured In forelkn conntries by Americsins are obtained through oar Ayguney.

Address
MUNN & CO..
87 Park Row, N, ¥.

= Cirenlses, with full tnformation on foreten oatests, farnivhed fron.

The new patent law In Uanada permits Amerioans to take patents there
0 favorable terms,

Vaiune of Extended Patents,

Did patantses realize the fuct that thelr tuventions are Jikely Lo be more
productive of profit during the seven years of extonsion than (he frsg
il term for which thelr patents wore granted, we think mors would svall
th Ives 01 the extension privilege. Patonts granted prior o 181 may be
extanded for soven yoars, 1or the benefit of the (aventor,or of his helrs (n case
of the decente of the former, by due application 10 the Patent Oftics, ninety
days before the termination of the pstent. The extended time lnuresto
the benefit of the lnventor, the ssignees uader the Oyt term haviag to
rights under the extanxion, except by special agreement. The Govarnment
teo for an extension is §100, and It {s y that good profe al service
be obtalned to conduct the business vefore the Patent Office. Fall informe-
oo ws L0 extensions may be biad by addresaing

MUSN & €O. 37 Park Row,N. ¥,

—yr—

Inventions Patented In England by Amerlicans,
(Compiled from the Commissloners of Patents® Journal. )

From August M to August 29, 1572, inclusive.
Brast Recuraton.—C. B, Knowles, J, E. Ssunders, Nashville, Tesn.
Finz Anx.—J.J. Byers, Delta, N. T. L
Macuixe rox COTTING TEXTILE MATERIALS. —A. Warth, Stapleton, N. Y.
W. F. Tobbins, New York city.
MacniNe For Maxixo Somew Tars.—A. and A, E. Goddard, Emex, Conn.
Ox¥DI2IxG MeTALS —T. 8. Harrlson (of Philadelphia, Pa. ), London, Eog.
PAIXT ror Smirs’ Borrous.—J. H. Bloodgood, New York city,
PrraxnvraTon.—J. B. Wightman, Brookiyn, N. ¥.
Prves rox Boirze Trpes.—R. A. Copeland, New York city.
PrIxTING Macuivesy,—R. M. Hoo, New York eity.
Sewiyo Macmxe. —1. W, Hoyer, Philadelphla, Pa.
Sewixe Macmxe.—T. 8. Harrison (of Phlladelphia,Ps.), London, BEagland.
STEAM AXD WaTen Gaor.—C. H, Hall, New York city,
Tyre Serrixc Macmye. —S. D, Sperry, Hartford, Coon.
VEssxLs ¥or Acios.—C. Morfit (of Baltimore, Md.), London, England.
Wasuixe Oxxs, xro.—W. Rickard, Monitor, Cal,
— -

NEW BOOES AND PUBLICATIONS.

Tae FLOWER GARDEN.

A pew magazine, handsomely printed, devoted to floral matters, has Just
been commenced by C. L. Allen & Co., 7 Fulton Street, Brookiyn, N, Y.
Price §1 a year. The first number is before ur, and cootains a great amonnt
of laformation on fowers, floral gardening, and the habits and treatment of
plants, which we bave not be'ore seoi. The publishers are practical gar-
deners, und do an cXtensive busizess s seodsmen; but they devote especial
attention to ralsing and deallog in bulba,  All the new and best varieties of
gladiolus, 11lies, tullps, hynoloths, crocuses, ste., are prodoced by them, and
information coneerning the now yarfoties of all this class of flowers is con-
talned In the now magazine, which renders it very Instractive to a great and
increasing number of persons lnterested in bulb growing.

Advertisenicnis,

m'ms OF ADVERTISING.

OR SALE—R(':)'nold's New Steam Sash, | |4 OR SALE—A 24 in.Woodworth Planerand

llllnd. n.ud Door
A d in complete ranning order, Apply to or | L ““gs L8 T‘“‘°“ Kk
address 1. h. REYNOLDS, Port Deposit, Maryland,

Muteher, 4 Sidog one asma ; also
ou:ln[.

ng Baw, Band an Saws,
lllmlu'. Beltirg, &o, (ne-rlr new) G.

wctory 1n Port Deposlt, Machin:

Back Page = « =« « =« =« 8100 a Hue,
Inside Page « « « « =« = 75 centan line
or edeh (nsertion.

Angravings may kead advertisements at the same rate per
ine, by measurement, as the letter-press,

To Iiivestorjs.

With Sapplement

To Dyers and Textile Muuufncturers.

NOwW ouUT, I_ AVING FACILITIES, would like the
mannfacture of some st lplc articles, Addross
W. MW, Sonth Auwl‘ Mars,

Highest Premium awarded by Amerioan Inst, Falr, 1871,

THE MANUFACTURER'S REVIEW
AND INDUSTRIAL RECORD.

nd Dyriog RRereipts
DS T AT, e RO s

25 Ferry 8St., New York City.

Ionldlnn orm-
'uﬂo? tlc,

RVI. .

US

VOL, 8, XO. 1,

conlulnhn{ Deslgns, Color Samplos,
m‘.u e r va.wrll.

hxeh-nse Piace, New Yor

To these who haye funds to Invest In large or emall

SELF l’RIMlN G
NCINNATI )

smounts, or who wish to Increase thelr jncome from | For l)rlvun Wells, JOUN I, mun\maco..mnn..ﬂ

weans already Invested in other less profitable securl-

may know)
['D O- Plano

tles, we recommend, after full Investigation, the Seven-
Thirty Gold Bonds of the Northern Paclfic Railroad
Company. Bearing seven and tbree-tenths per cent.
ROI Interest, (equal now to 8% curroncy,) and sold at
por. they yield sn incomo conslderably more than one-
third greater than U, 8, 5.20's. They are Coupon and
Megittered, the Jowest denvminstion belng $100, the
Dighest, £10 000,

Nearly one-tbird of the Main Line of the Road will
be completed and In operation with a Jarge business
the present seascn.  All the property and rights of the
Company, includiog a most valuable Land Grant, aver-
splog abouot 23,000 vores perwilo of road, are pledged
0y security for the first mortgege bonds now offered,

All marketable stocks and Londs are recelved In
exchange at current prices. Descriptive pumphlets snd
maps, showing Route of road, Councciions, Tributary

Country, &c., will be farplshed on application.
JAY COOKE & CO.,
Xew Yousn, PUILADELIIIA AND WANIINOT N,
Pinancial Agenta N. P . R,

TOOL CHESTS

WITH-BEST TOOLS ONLY
FON CINCULAR, ADDRESY

JTPRATT & CO
53 FULTON ST.N.Y.

LIND SLAT PLANERS, best in use. Cir-
culars tree, C. P8, WARDWELL,Lake Village,N. 1,

NEW BOILER FOR SALE,

Tabular, 48 in allmclnr.hum by "tkine Drothers, Hart-
ford, Conn. as never hesn set up.  Apply to
(Hlu)lt\)’ & UNEESMAN CO., An -onll. Conn.

OQODWORTH BURFACEKH PLANERS,
$125.  Planorsand &Inlollmn #3050, H, U HILLS,
22 Courtiundt Strect, Now York,

FOR CASE-HARDENING

Hydro-Carbonated Bone Binck, contalniug three lumn
the” Carbonzing Power of the substavces ordinardl
ured, produel l?ﬂlll’u"ll'] o hard tough e to the dept
of & hallincty, I desleed anplu- YL hnlnn\ nnul by
mnll K, HOUGHTON & (

OB, Front 8L, I‘Inhultlphh. o,

b Al 17 Al only llmdll_l:f-(lll oslng of.
I)AI.I!J N.l Sa Hoe Patent iigh (lnlfllc.
Address Capt Hexpy Gruxen, l'n w, ULN Patont l}!ulal
Association, 91 melu-u it llol uu. New York.

G ‘TS -llcmlqunrlvrn !ur Agc-mn Sup-

II s, The Inrgest Manul'y of Agenta’ Goods o the

LB We make 100 ¢ iforant fantonelline nruicles—largest

uuuumwluu rvw offpredy Jart the goods for state and

mumn [\ Baui mip for Clionine, WESTERN
NOVELTY \IANHI GO, Cleveland, Ohio.

N ACCE l"l‘Alll E PARTY IS WANTED
Lo lnyest SA000 1o #5000 1o manufmeture & novel

and unequaled brevoh 1onding srmy and » IHBI Kun,
Its olalmis will be urged before the (llny gm

BEERCER HIATY, Bolmont Notel, \uw \mk City.

Ginge l.nllmu Cubinet Makors' Maohinory 8)

An Indestructible o.nlu for Iron, Tin and |

PRINCE'S METALLIC PAINT

1 neknowledgod, whorever known, to e the

BEST & CHEAPEST PAINT
1n the market, i
N.Y. Cuxrnar & Hu ¢
yuirER STy pule e
Gents, : unr(.cm';,n h w um yonr M&tllllob Aint
for wevoral years, Fo ‘ : ‘ oar r{'\o 0
Toge, 1L s givon us cml.,n Inl ] ‘;‘q? Bnnp{} ‘ 5

OMmeo ol’.l. ll J. M, g;! I’hﬂl & 0 uu

Huln. ’ nco nnuumm 'un
Prince's Moptallje P'a n”}u-r soveral nﬂl.un n
10 bo the bost mculllzup 5 or lror ﬂov &

Tron Works anid' Founary, 11 & 118 Oéntro m.. 'r »
For Balo, Dry nod 10 O11, by the Trade und by

PRINCH & BASS, MANUFACTURENS,

00 CEDAR STIREET, New York,

m!r All packages are marked with name and trade:

b ODELS FOR THE PATENT OFFI
R ey B Nk °'i"§ -ury

A :
?l‘imn‘n.“’ alfn .\m vs::'n‘u ‘n}‘agm(

W’(JO]) AND IRON Worliing Machinery.
M

tnchines, Band nw-’_‘ Rllogle wnd Biave L?nrhhmry.
Band Saws, Cabile and Bhoaves for teansmiitin power,
Fogine Lathes, Upr M '"l Ir, Koy Beat Muchines, ole.

1ilas, CAtL, froe. T EY & VAIL, Lockport, X, Y,

INCINNATI BRASS wonxa.-mr..
MRS O v :

{ K. PHOENIX, Bloomin tqn“ A (1

E.s ?mwws.mo.wm@
CY—Estab.

O T e o i vt

2] ”ﬁ‘.ﬁ.‘.;mmﬂi’“
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 NVESTHENT

LOW PRICE.
CHICAGO

CAADA SOUTHERN

First Mor
Fund 30 Years’

T PER CENT. GOLD BONDS,

Interest Payable April and October,
at Unign !fx;nq;a Ct?lﬁpany. ;

90 & ACCRUED INTEREST,

This road is the wesern link In the now AIR LINE
from BUFFALO to CHICAGO, and rans from the De.
troit River to Chicago In nearly n straight lne.

The road s a part of the same ling as the Canala
Southern, and 15 belng bullt by the same men, viz.: Mil.
ton Conrteight, Joha F. Tracr, David Dows, Wm, L,
Scott, lenry Faroam, R. A, Forsyth, John M. Barke,
M. L. Sykes, Jr., all Dircctors elther lo the Chicaxo and
Northwest, or the Chicago, Rock Island and Pacific;
Geo. Opdyke, of the Midland Road ; Sid:ey Dillon, Dan.
tel Drow, John Rowm, David Stowart, Samuel J. Tilden
Kenyon Cox, and other prominent rallcoad men.

The Road, like the Canada Southern, will have steel
ralls (60 pounds 10 the yard) throughout; Is practically
stralght and level; muoh shorter, and can be run with
groater speed and safuly than any other road connectlag
Buffalo and Chicago,

Twenty-five miles arc Oalshed and running: seventy-
five miles more are »0 fir advanced as to be faished by
Jannary 188, and the eatire road will be completed dur-
ing the ensulog year, Steel ralls and tles for one-half
1o entire road have already been purchased.

The bullders of the road control enough of its Chleago
feeders to obtaln for It & profitadle business from the
stare, having projectod the lise to sccommodate ex st-
ing business, a3d having seen the necessity for another
trunk line between Chlcago and the Atlautic seaboard
located expresaly wilh the view of obtalning the cheap-
st travsportation practicable.

Toae branch lines will make the shortest connections
betweon Chlcago and Toledo, and Chicago and Detroit,
s well as betxoen all theso polots and Buffalo.

The Caands Sonthera Bonds, In every particular like
theso, wore eagerly takon, tho last of them several weeks
ago, by tho best class of lnyoentors, and wero on the mar-
ket ashorter time than any other rallroad loan of like
amount for yeara past,

The proceeds of thesz bonds will com-
lets the entire line, and wa recommend
hem with the same confidence as we

c% the Canada Southern, and regard
them as in every way a choice security.

Pamphiets and all ioformation farnished by

WINSLOW, LANIER & CO,

BANKERS,
NO 27 PINE ST. N. Y.

LEONARD, SHELDON & FOSTER,

BANKERS,
NO. 10 WALL ST., N. Y.

URDON IRON WOREKS, —Manufactuwrs

of Pampling En‘inamr“’aur Works, High and low
ressire Engioes, Fortable Eogines and Bollers of all
inds, Bagar Mills, Berow, Lever, Drop, and Hydraulio
rossin, Machinery in general.  HUBHARD & WHLT:
AKER, 10 Front 8t., Brook.yn, X, Y,

! &

Whalen Turbine, No risks to purohuser. Send (or
Pauphiot (ree, S¥rn Woares & Buo, Dallston Spa N, Y,

ATHE CHUCKSB—HORTON'S PATENT
from 4 to 36 luches,  Also for enr whoels, Address
E. HORTON & SON, Windsor Looks, Gonr ,

RISDON'S IMPROVED

Turhine Water Wheel

Is Cheap, mmple, strong and durablo:
upon a test lisa ylolded over 81 puer
ount at Ml gato, and oyver 70 por cunl
nt sovon-clghths gate,
Bend for elrenlar to
T, I RIGDON & €10,
Mount Holly, New Jersey,

NEW PATTERNS.
MAUI(INHTA‘ TOOLS~al) sizon—=nt low prices,
K. & R J, GOULD, ¥ to 114 N, J’Nt‘“\\I:INA“L :"

DON'T BUY STEAM ENGINES
Or BOILERS without first sending for “THE STEAM
USER'S MANUAL,' sent free on appllcation to

E. E. ROBERTS, Consulting Kngineer,
15 Wall 81, Now Yaork,

W, W, TUPPER & CO. Pat, Var
AL EL LA CELEL AL,
“((((({((((((((‘(““f‘(‘(f

noe Grates

Mudco steatn onsler, with Tess fuols 0o Hob Wwarp i are 1ok
wolght, maore durabile, oheaper, and suporlor every wiy,
thun ""”r\“”.h B Hond arders, sud for oleoulnr,

w. « TUPFPER & CO_, %00 Wost 8L, New York

FOOT LATHES.—T. Staxks, Haltimore, M.

HOW g5l PATENTS.
“i-’-':zlml’t:r."our pxplanslory clrouiar, free by mall

E E BOLERTS & CO., Consulting Baglneers,
B Wall st New York,

e

Sientific

mexionn,
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IVERVIEW Military Acaden o
Ry, A, Academy,, Pough-

GENTS WaxTeD, nts mak )
T BT e SR S

ers, Portiandg, Me
BUY 1HE BEST

1.

woo. Boston, Mass.

¢ Manufacturers of

Warerooms the Largest Ia the U, States,

A. S. & J. GEAR & CO.,
£o
Pudlishers of ** Gear's Illustrated Mechanical Adrocate.
Manufacturers sad Dealers in all kinds of WooD & Isox WOMKING MAcHINERY ,

The Best ia none too Goo

PATENT BAND
SAWING MACHINES

Of the most npproved kinds
10 1aw bevel as woll assqnare
withtut Inchinlog the tadle,
by Frest & PRVINIL, hereto-

N. B.—The best Machinery selected regardless of Maker, furn

ENGINES & MECHANIOAL SUPPLIES,

56, 88, @ & @ Sudbury Street.
promptly at the lowest possible rates, and warranted

K siwing, moulding,
double spindle boring and
mortising Machines, general
tarnin, athes,

e, &c.

Prices for w Ma-
chines (of which at the t thme, April 182, 156 of our
make O te In New Yorx Cit , $3F,

#4100, To the largest a can attached to

rosl t‘%o-nh. A machine to reslit heavy timber Is in

natruction. Haye on hand s 1arge stock of best French
and Saw Dindes,

LAYERACK COLLEGE & Hud"a Riv. Inst.,
Claverack, §.¥. Rev, Aroxzo FLack, A. M., Pres’t.

Term opens Sept. 9. 10 Departments. 18 Instroctors.

DEDUATION 10 gentiomen and ladies In NOxMAL class,

1t Shines for All.

——

CHARLES A. DANA, EDITOR,
—_—
The Leading Independent Newspaper
of America. pe

——

HE SUN now circulates between 110,000

) coples dally. It strikes ot corrap.
tion "'ﬁ?em?}on?imf-. without regard to persons or
parties. It Is a fearless advocate of the rights of the

ple.
HE SUN was the first to expose the Tam.
many Frands, Its exposares created the rebellion
or the Young Demacracy, the precursor to the dowafall
of the notoricus Tammany Ring.
'l‘llE SUN was the first to expose the great
S omiogo annexation frand. Its exposures con.
lrlhu[:c;? li)o 'Eim‘:, the eyesof the United States Senate,
and save the people over $7.000,000, .
HE SUN was the first to expose Grant's
nepotism and gift-tuking, which draped the Prests
dentinl dignity with ohloqn{ wnd shame.
FIVILE SUN was the first to expose the oper-
atlons of Bancroft Dayls, the Bribe-taker, and tho
shinmetul Influence of Spanial gold In making the Amerl.
can nation an accessory to the horrilde butclierles of the
Cuban patrints.
FIHE SUN was the first to expose the cor.
L ruption pervadiog the Navy, Post Office, and Indlan
Departments, Under its exposares the ohiefof the o
dian Riog was compelled to rexign his ofice.
IV BUN was the first to exposo Grant and
Casoy's corruptions and usorpations In Lonisiana,
FIVHE SUN was the first to expose the enor-
us robberies of the oirpet-bag Government of
W, and the true chisracter of Grart's Ku-Klox
1rO6 nl‘mu. Under 1ts exposares, Congress has re-
lu-u-u to redinaet the Ko-Klax bl
FPVHE BUN was the first to nominate that
Chnmplon of Honesty, Dr, Homraok GnkeLey, for
I'vnhlrul; Its offective support was followed by Dr.
®LeY ' nomtuation.
u!'\.- in !‘lm past, 80 in the fature. THE SUN will be
o llower, but a leador in the RTEAE WOFK Ol reform.
No thief, however high, or of whatever Influence, wiil be
Bpared,
I\‘: l: newspaper, THE SUN stands unriyaled. 1
vl ol thie pewa, and trequently tho most lmportant
|n adviies of i cotemporarios,” Le s farnlaied to thy
publio at the choapost lmr-n;ln rate.  As an ndverthilog
.

medium It s uiequale

o —
Tho Weokly San for llhv Prestdentinl Came
pukgn,

Tuw WeakLY BuN ulul |-wu. specially valuable durlog

tho Prostdontinl canynss
e will contaln full aod Interosting aecounts of wll
porthnt ovonts that mark tho progress of the campalgo.
Tho unton of Indepandent voters of all partion L break
down Urantism and corruption, aopd rescne tho Govern
went and the sountry, sectus destined to be roalixed.
such & combination is sure to sweep the feld and
achiove a viotory second only to the trigmph of our
foroisthors oyver the British arnles and the Wit Goy
wrnment
Frim Wrsnny Bus 1a thio eheapost Journal in the world
1L gontulon olght pages of rondiog matter, and Is in avery
reepiot, DO Ay & tamily and polltical nowkpapor, iy
gqual to wny other pulilished i tie oountry, not morely
1o tnters st and abiiiey, bhat 1o the quantity of waatul tns
ormation and plessant entortalomout which Its columns
farnish
Tux Waskry Bux s furnished (o subsoribers sl the
unbiorm rate of ono dollar o year for vach copy, siwe) s
Py able ln sdyunce,
TERMS O TIHE SUN,
DAILY, PEN YEAN, TO MAIL SUBSORIEENS 1'
NEME WEEKLY, Fan YEAR. .0oovon )
TEN COFIRA TO ONR ADDRESS. . cvviens .l‘h
TWESTY COFIES TO OXN AUDKESE, . o0vie ooisshed
Favry Uy d TO OXE ADDMERS . .oovviss S0

WEEKLY, ¢ R R PR e T T
T WKLY BUNZR Turge eight pago
shoet—for the half your embracing the Fresi-

witinl Campalgn, only
el I'I'.II,I" A DOLLAR.

Address, THE SUN, NEW YORK CITY.

MARYLAND INSTITUTE, BALTIMORE.
Twes1y-Firrin ANNUAL EXuimrios
Will open Octoder | and close October 31, 1572 Articles
for deposit recelved Septowmber 25 038, Incinddve,  Gold,
Sitver, s Bronce Modsis will be awarded, aléo & Goit
Medal of Honor. Power, ¥hafilng, and Delting faroishea
fren of chisrgo. Articles of merit or utilliy, In all the
usefa) or fine arts, are sollciled, Send tor clrea ays and

detalled Information, C, W. BENTLEY,
President and Chalrman of Commities.

S P RACTICAL SUGGESTIONS ON THE
SALE OF PATENTS, with FORMS and U, 8.
CENBUS, ' A book luvaigable to palentees—the fraoit of
olrnlruc« and observation—explains all Kinds of sale-
able fghts, how Lo compute valne of luvention, how to
find boyers, polnts of patent law ; has complete patent
forms and oMelal consus.  On tinted paper, red:loe bor-
dors, Warmly commended by Inventors and press, 8pe-

clmen pages free; book plnléﬁ-l!l.'l.‘l‘.
W. E. 8IMOXDS, Hartford, Ct,

UERE'S WATCHMAN'S TIME DE

ECTOWR. ~Important for all arge Corporations

And anafscturing concerns—capable of controlling

With the utmost scouracy the wotlon of & watchman o1

c:trolmm. ad the same reaches different stations of bt
at. Sead for s Clreular. J, K. BUERK

P. 0. Box 1,5 Boston, Mass.
N. B.~This dotector ia covered by two U. 8, I"atenta,
Fartion using or selling those Instrumenta without sutho-
nity rom me will bo dealt with sccording to law.

1832, BCHENCEK'S PATENT. 1871

O0ODWORTH PLANERS

Re-Sawing Machines, Wood and Iron Worlﬁnp Ms.
ehinery, Bogines, Bollers, ete, JOHN B, SCHENCE'S
BONB, Matveawnn, N, Y. and 118 Liberty st., New York,

OOD-WORKING MACHINERY GER

erally. 1alties, Woodworth Flaners and Rich
Ardson s Patent lloproved Tenon Machines, Noa 34w
¥ Ceatrdl, corner Unilon st., Worcester, Mass,

WITHERBY RUGG, & BICHARDSON.

MPROVED FOOT LATHES,
Sspitioe oo, Selieg ceery wEere
&'ulonau free. ~ St i

N. . BALDWIN,
Lacouls, N.

ICHARDSON, MERIAM & CO.
Manufscturers ol the lateat improved Patent Das
fels® and Woodworth Planiog Machines, Matching, Sast
and momﬁ.'renonxu. Mort H" Borin .shn&mg. Ver
tical, and 1ur He-sawing Machines, Saw Mills, Saw
Arbdors, Scrol. Saws, Rallway, Cut-off, asd Rip-saw Ms-
a!nuhsapoke and urning Lathes, and variows
otber ds of Wood-working Machinery. Catal
and price lists sest on wﬁ’l_c&lo:. Mzanfsctory, Wor-
cester, Mass. Warchouse, 107 Liberty st New York. 171
HINGLE AND BARREL MACHINERY.—
lm-gmved Law's Patent Shingle and Headiag M:z-
=0, Mmplest and best In wee. lo.gan: e l;‘eaduu

and Stave Jolnters, Stave Eguallzers, anery
Taroers, etc.  Address TREVOR & Co., Lockport, K.Y,

T MOnLh guarsnteed sure

1001’.0 250 0 Agents everywhere sell-

our pew seven strand White Piatinn Clothes
Samples B

Lines. Sells readily at every honse.
Address the GIRaxp Wike Miris, Philadel

Andrew’s Patenis.

- "Il. suiu g‘:v.m wan = -
Safety S I"vv
ty lm“ I:: Lors., :-Lt Accldent, I

8.“{!‘3‘ g:l.l ore.

~
o
3:!‘:'?.;:-." axin cuble and Elngls, 1.3 te

100-iiorse power.
T i!:-l'. r}-?-? ”ll the %0&2 pas
El‘ "’?:n& vel, Gralz, ote,, with-
1l Light, s?ﬁrlo, Durable, end Economlieal,
Bend tae Biv ars.
. D. ANDREWS & BRO.,

44 Water stroet, Now York.

e, Machinery,

Bubber Belting, Kiery Wheels, Dabbitt Metal, &c.
GEO, PLACHE & €O, 171 Chambers & 100 Easde 802, ¥. Y.

ools

.
The largeat and most complets assortment In tils €093~
try, mans (actured ty
NEW Your lTKA\l EXGINE COMPANY,
13 Chambers & 100 Reade Streets, Now Tork.

Cold Rolled Shafting.

Best avd most perfect Shalling ever ronatantl’
on hand in Jarge guastities, m'r!um: :‘::i lengthe '-;
toUN. A, Pa l.'mwlln’ and fell oflin astable
Hangers, GEORGE PLACE & U0,

121 Chiambers & 109 1eado Stronts, New York.

Sturtevant Blowers

Of every slza and description, constantly on hand,
7 PUROTGE PLACE & (0,
121 Chambers & 100 llonde Birests, Now York,

WILDER'S

Pat. [’unchingmgresses

For Rallway Lhops, Agricaltural Shops, Doller
Makers, Tln,nerl. lr'na'uann(uluru- ﬁily-nm?.r.
-

warraniod the hnw-mdur-d. Rend for Cata o, &¢.
NEW YORK STEAM ENGINE CO
121 Chambers & 108 Keads

N.Y.

ASON'S PAT"T FRICTION CLUTCHES
M i SV, S €%
New York: TAPLIN. RUCK & CO.. Axron, Okio. :

P. BLAISDELL & Co.

ANUFACTURERS OF FIRST CLA

MACHININTS' TOOLS, Sond for Clroulars,
Juoksou st., Worceater, Moss,

NY ONE haviog a Patent Right for Sale,
address “NATIONAL P. B, AGENCY, Philadel-
phis, Pa. $100 per week. Agonts wanted. Address

RING SPINNING

IMPEGVED SPINDLES-% revolotions misnte.
Bobbin drives itve. BRIDESBURG ﬂxur o
TURING co!ﬂ’ﬂ\, Palladelphia, Pa. o

1o 16100 gallons per minute. No
Ivex or comolicated machinery. Address WM. B,
BUCK, Sec'y, 67 North Froat St , Pulladeiphia, Ps.

gs ity from 1

OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World.

A year"s numbders contaln over 30 pages and severa)
hundred engravings of new machines, useful sod sovel
inventions, ring Dilsdy tools, a=d

ST

" 0.80X 108 PITTSBURGH,PA,

Breech-Loadiog Shot-Guns, $10 to L. Double $hot
uns, #8 1o $120. Single Gans, £1to 0 Rifles, 88 1o §i5
tevolvers, $4 to . BEXD STAMPF YoRr Puice L.

Army guns, Revoloers, ete., bowght or traded jor,
OUGHI

IlllllIT?J WHIF‘.ON
Brams & GIRDER S

FPHE Union wron Mills, Piusbargh, Pa, The

attention of Kagineers and Architects is ealled t¢
our fmproved Wrought-lron Boams and Girdors anmnl-
ed), In whioh the componnd welds between the aten no¢
fanges, which have proved 5o oblectionable In the ol
mode of mannfsoturing, are entirely svolded, we ure pro
pared to furniall all slzos at torms as favorable as can be
obtalned elsewhuere, For deseriptive uwozr:gb addres
Carnegie, Kloman & Co, Union Lron Mills Pittabuexh, Pa,

EDWARD I, HOSKIN,
CONBULTING AND ANALYTIOAL CHEMIST,
Lowaoll, Muss,

Chomistry a8 applied 10 the Arts, Manufactures and
Medielne. . e —

THE “ PHILADELPHIA"

HNYDRAULIC JACK.

» ISTON guldod from both ends ; all working
\uuu guardod from dust; single or double pomps
oylinders, shafts, rooker arms, plstonsete,, oatirely steel,

Nou L h NS0 o6 PROAGCIPBIA, | gl iy
No. 42 CUHY M., Fow Yok, f FIILIP S.JUSTICK.

l(‘lll’?f\l‘ll RANGES,
oano's Patent
CEILSON'A NEW QONK FURNACES,
Wholesale and Hetall,
HHRAMUALL, DEANK & CO,,
M Water 84, Now York.

WOODBURY'S PATENT

o .
Pla.n;o,ng and Matchiy
And Molding Machines,Gray & Wood's Flaners Self aliine
Yaw Arbors, and other wood work g maohine .#.
B A WOODA, Sl Liberty streot, N, Y. :
Sand for Ciroulsrs 1 Budhury stree’, Hosto .

Buy Baunuw's e Braok,

l“(ll( LOCOMOTIVE and Stationary Engine
Bilde Valve Seat Planers, Loog's Patent, and the

Boat Hand Franar in tse, address
I U PEASE & 00., Worcester, Mass.

HoMEs,

WOODWARD'S COUNTRY
DESIGNS and FLANS tor
HOUAUS OF IRO0Y Fate gost,

150 “Yogeslioy

OIANGE JUDD & Co,,
Poniinurus 38 Beondway, N, York.,
97 Send for Usialogue --Inll hooks
o On Architerture, Agriculture, Field

Bpora and the Horse,
BAFETY HOISTING

OTIS Machinory.

Mo, 348 BHOADWAY: Nuw YOIY, *

pr
The SCIENTIFIC AMERICAN != devoted to the inter-
oits of Populsr Science, the Mechanle Arts, Manufac
tures, Inveotions, Agricalture, Commarce, and the In.
duastrial pursults generally, and is valaable and lostrucs
tive not ouly in the Workshop and Manufictory, but also
in the Household, the Library, and the Reading Room.

To the Mechanic and Manufacturer !

No person engaged In any of the mechanical pursuits
should think of dolng without the SCIENTIFIO AMEEL.
OAN. Every number contalns from six Lo ten engravings
of now machines and inveations which cannot be found
in aay other publicatlon.

Chemists, Architects, Millworights and Farmers

The SCIENTIFIC AMERICAN will be found & most
useful journal to them, All the new discoveries in the
sclonce of chemistry are givea (n Its columns;and the
{ntereats of the architect and carpenter are not oyers
looked, all the new inventions and discoveries appes-
taining to these pursuits belng pudlished from week to
week, Useful aud practical information pertalalog to
the (nterests of millwrights aud millowners will be found
publishied In the SCIEXTIFIC AMERICAN, Which Infortma-
tion thoy cannot possibly oblain from any other source.
Subjects in which planters and farmers are interested
will be found discussed ln the SCLENTIFIO AMEZIOAN
many lmprovements In agricaltural tmplements belng
Mastrated in its columns. -

We are also recelviog, every weok, tho best selentific
journals of Great Britaln, France, and Germany; tha
plactog tn our possession all that is transpiring in me-
chanical sclence and art in these old countries. We
shall continue 10 transfer (o OuUr columns COplous ex-
tracts, from these journaly, 0f whateyer we may decm of
interest LO our readers,

TERMS,
Onocopy,One year « =« =« « « « AN
Ono copy, Mx montha . . . . - « LA
Que copy, four moniha . - - . . LN
2 Ten coplos, one year, cach #4.% »

CLun mATRS ‘ OVOr Lol copios, AamD rato, Shol l.w
One copy of Scloutine American fGr one yoat, shd

one copy of engraving, * Men of Progrem,” - 100
One copy of Scientifio American for one Year,

and one copy of * Selence Hecord,* » e “w

Ton coples of “* Sclonos Kecord,” snd ton coples
tho Soleatifie Americar foroneyesr +« « +« BN

CLUB PREMIUMS,

Any person who sends us a yoarly clob of tea or more
coples, st \he foregoing club rates, will be catitied o one
copy, Krails, of e large steel plate engraviag, * Men of
Progrom.

Romlt by postal order, draft Or express,

Tho postage ob the Sclentine Amerioan is Ave cents per
quarter, payable at tha ofos whore recelved, Canada
subscribers wust remlt, with subscription, @ cents extre
0 pay postage.

Address all lotters. and make all Fost Ofoe orders or
draits payable, to

MUNN & C€O.,
87 PARK ROW NEW YORK,

S N— s -
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Advertisenients

Aannauwlu il de admitied on (N page at tAe rate qf
$1.00 per Hne for each insertion. Engrarings may
Aead advertisements at the same rate per line by meas
wrement, as the letler-press,

The value of the SCIENTIFIO AMRIIOAN a3 an adeertising
medinm cannot de over-estimated,  Itaxciroulation (s ten
times greater than that of any stmilar Jouraal wow pud
Nahed, It goexinto all the States and Teeritories, and (s
read in all the principal Kbdraries and reading -roomas of
e world. We invite the attention qf those who wish fo
moke their Drusiness Inown to the annersd rates A bus
R Man wanis something more tAan o sev Abs afeer-
taement in a printed nescapaper. He wants circuwlalion.
AF @t fs worth 35 cents per Nne to advertis in a paper of
tAree Aousand circudation, € s worth L8 per line to
advertise in one of Airty thowsand.

FELT,

ASPHALTE ROOFING

IMpnevio

CHEAP, dnml»lu'. and light permaneént
Roofing tor Rall Road Depots, Engine Houses,
oundries, etc. Also, improved ~hrnhh;. Felt and
general Rooling waterials, Descriptive Circular, Sxm-
ples, and Price List sent ree, by H. MARTIN.
70 Malden Lane & 9 Liberty St, New York.

Boilers & Pipescovered
!‘::;h ;E‘::!leg:iiz‘?i:lif}lfnsu'-' saves 35 per cest In

Asbestos Felting Co..

Nos. 316, 318, 320, 322 Front St., N. Y.

Asbestos 1o all quantitics anda qualities for sale.

OARDOF ENGINEERS oFr THE FOURTH
AVENUE IMPROVEMENT.

Orrice GraxD CESTEAL Dtru.
NEw YORx, Sept. 5, 1502

NOTICE TO CONTRACTOR \

Sealed proposals will br received by the undersigned

i this office, until two 0'clock of the thirtieth day of Sep-
kmrfr 1832, for all the work on the Fourth Avenue Im-

provement between Wik SL and Harlemriver, embracing

& large amount of heavy work, excavation, tunnels,
'alh bricges, &c.

Plans, specifications and blank proposals will be in
readiness st this office on the eleventh day of September,
on and after which time the Engineers will be present to
make explanations

ALLAN CAMPRELL, | Boardof En-
ALFRED W, CRAVEN, | gineers Fourth
EU\\ D. . TRACY, { Avenue lm-
J. C, BUC hliUL e J provewment.

Brass & Copper

SEAMLESS TUBING

FOR LOCOMOTIVE, MARINE, AND
STATIONARY BOILERS,

Merchant & Co.

507 Muorket Street, l'hllndr;phll.
Time is Money!
A WALTHAM WATCH

WILL QIVE You

A GREAT DEAL OF TIME FOR A
VERY LITTLE MONEY,

And if You Send a Letter as Follows:

Messrs, Hovcard & Co.,
No. 865 Broadieay, New York!
Please send me your Price-List of Waltham
Watches for \8712, as per advortisemont in SC1wx-
TIPIC AMERICAN,
(Sign Name and Address in full)

You will receive. postpald, by retorn mail, our Price
List, which describes ali the diffor

»t grades of walches,

gives welght and quality of the cases, with prices of

each, and also explaizs our plen of sendlog Single

Watches by Exsress 1o apy part of the conniry, io mat

ter how remote, with the privilege of examination before
S —————————— e ————————

payicg the bill
the lst, the “Boy's Wateh v

Teosew Watehos have heen added to

and the * Jlallroad Time

B. F. Sturtevant, Boston,
Denr Sir,—=We have changed

running time, ) 1t works well,

L. w. Pon(b--Nm Tools.
EXTRA HEEAVY AND IMPROVED PATTERNS
I ATHES, PLANERS, DRILLS, of all gizes;

Vertical Boring Mills, ten feet swing, and under.
Milling Machines, Gear and Bolt Cutters; ﬁ-

and Shears ter lron.

O ce and Warerooms, ¥ Liberty st , Now York; Works
st Worcester, Mass,

A. O STRBRINA, New York, Avent

Always Reliable

Wright's l)onblo-\cllng Bucket-
langer

STEAM PUMPS.

Made by the Valley Machioe Co.,
EASTH \\IPT(P\. Moss.

nd Punches

&c. Address AM. TWIST DRILL CO.

nand Battery Co., 19 Court-
landt Street, New York.
P

We offcr to the public our *Nitro

The Bessemer
of John A. Griswold & Co.

We are melting 225,000 Ibs. (112 =2 tons,) Pig

Chromic Battery' assuperior to any
now in the market In regard to iis
extraordinary durab'lity and inten.
sity of cnrrent, cleaniiness, (]...‘.
orss, and free irom all odors,
..u:ramce i1s satisfactory (-,um
uon for Telegraph, Signals, Plat-
nu. ete.

mbined therewith we also fur-
b ELECTRO MOTORS FOR OR-
N DENTISTS' AND JEWEL-
ATHES, PUMPS, SEWING

S, ete.

‘Q'-E\ " TOOL GRINDER—Indispensable for
b e Manf'rs of Passenger Cars, Saab, Blinds, Mouldings,
Woonsocket R L

OLD ROLLED

SHAFTING.

The fsact thal this Sharung oas 3% per cent greator
streagth, s finer finish, and is truer to gage, than any other
in use. renders It uudonbxodly the most economical, We
are also the sole manufacturers of the CXLERRATED COL-
Lixs Par. CourLinNg, and furnish Pulleys, Han
of the most approved styles. l'rlce Usts matled on appll-
cation to JONES & LAUGHLINS,
130 Water street, Pittsburgh, Pa.
190 S, Canal 2, Chlcngo
F‘ ocks of this §h mng m nora and 10r saie by
¥ ’LLl'.u DAhA & FITZ, Boston,
K & 0O 'h‘hlmhcra meot.x Xe
l'lERCE & w lIALlM} Milwankee, Wis,

S8.N.HARTWELL, Eng'r. Stoam
MACH[NER Engines,Stexm l’umpl& Muchin-
» 1808 Too!s. 93 Liberty St.,N. Y.

Fairmount Machine Works,

OFFICE, ‘2!08 “'I)OD STREET,
Philadelphia, Pa.

)qu'n«'rrn Au SPFECIALTIES:
Power Loowms, with Improved Box Motlops.
Shafting, with Patent Self-Olllog Adjustable Bearings.
lm{mnnl Bobbla Winding Maclunes—wind direct from
Hank to Shuattle,
Bobbln, also Beaming and Dyelog Machines.

Damper Reg, Pat, Gage Cocks. Water Feoed Reg's.

Or=- —a5S

Send for circulars, MURRILL & KRIZER, Balt., Md.

Steel Works,

Troy, N. Y., May 3, 1872,

Mass.

your No. 8 for your No. 9 Pressure

Blower. The time in molting is about the same with either Blower.

Iron dalily, (20 hours
BARNEY NMEE, Supt.

e— >

AND

HARI)WOOD LUM BER

BUTTERNUT, FRENCH AND AMEKRIC
ALNUT, ASH AND CHERRY BURLS; HU \(iAI‘lA?\
Al‘ll BIRDSEYE & BLISTER MAPL E, ¢, eto,
EF Mahogany, Rosewood, Cedar, eto., In boards,
plank, and ll_" Large and choloe stock at low prices,
l&Ull(-l'. \\. READ & CO,
1 Center 8¢, \r'ﬂ) K
MIIl and Yard, 15 to 20 Ll--n Det, 5th & 6th Sta. E.R.
Send for Catalogues and Price Lisi.

The Union Stone Co.,

entees und Manufacturers of

EMERY \\lllll.. S & EMERY BLOCKS,

1 Size and Form to Sult varlous Mechianioal Usess

(-lll\l)l' I(N. SAW (-| M \ll-’l(!". l)IA MOND
TOO LS, uud WOobD's TENT
NIFE-GIIND .I(
For l'lnnln., I'uprr Cutting, .rnllel’ Split-
ng, nnd other Loong Knives,

Orrion, .'v RiLny ~u;xl:r Boston, ‘L." v

= 8 Liberty Streel, New Yor
BRANOR OFFICRS { o5y Commerce Stroet, rnnumpau
&~ Send for circular.

AT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass and Lron Work, Saw Mills.
Bage Tools, NGrinAmoton Kmery Wheel o, Leeds.Mas.

Universnl Wood Worker,
Horizontal nud U prluln B.rl-z Muachines.
§&" Buperior to auy in
McBETH, BENTEL & MARGEDAN l lhmllton. Oblo.

American Saw Co.

No, Ferry Street, corner
Gold street, New York,

MANUFACTURENS OF

Patent Movable-Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,

Cross-gnt Saws.

g2~ Send for Doseriptive Pam-
phlet.

** ONE POUND OF TERTH SAWS

mcason.\ SAW \[N wonus

LAl !

PATENT[DH- e |

ANk 4

Fll'le‘e-n Cents euch.

S

0F LUMBER.

Over 12 000 000 square feet now in use,

AT N >

BEINE |

PREMIUM (MEDAL) AWARD-
N 1570, AND INDORSED By
TE FROM TuEANERE-
'.\N INSTITUTE IN 1871, AN

THE BEST ARTICLE IN THE MARKET.

The ** Ashestos Roofing*” 1+ a8 substantinl and re.
Hable msterial, whish can be safely used 1o place of Tin,
Nlate, ete., oo stesp or fat roofs, 1o all climates, and can
be eadlly and cheaply traosported and umllr-l It =
finkehied on the roof with the “Asheostos Hoof Cont-
" prepar Iv¢1| for use for 1e

..f

-~ -
-~
-
-~
-
-
-
=
-

-

% old Tin, Shirgle and other roo manu

rof ABBESTOS BOILER FELTIN fog and
Sheathiog Felia, Fire, Water and Acid.pr 1 posl
vons, Palnte, &e and dealer in * AsnEsTos, AsFiaL
Tus,” &c, ANKE STOS BOAED, an entirely new article,
for covering Locomotive Bollers, Calorie h {nes, Hot
Alr Fipos, &o,, asd for flat Packing for *Man Hole
Plates " Gask &a , on Bollers, O] Stills, &e in
shaatn Mixdo ir ., from 1416 10 X 1nches |Im K. Ao,

ASHESTUS PAPEH for Ilnlr,s- ote
Send for Descriptive Pamphilets, I* Tice Lists, Terms to
Dealery, ol

THE BAND SAW!

Its ORIGIN and
ISTORY, wlth Engravings of the OLDEST
MACIINS wu!lxrnuu. Address RICHARDS, LON.

& RELLEY, 22 st (above Aroh), Phllsdelphis.

]l-,omn«: PAGE & C0,, Munufacturers o

Portable and Statlon

STEAM EN u'u\;i‘;? AND BOILERS;
P L Clronlar, G . Mu

AW MILLS win OUTRITS COMPLETE,

com' inlog all reliable Imprnvnmnu—urm Mills; Shin-

gle Mae hrnﬂx Wood Wotklnf and (lem-rnl Muachinery.
send for Descriptive Catalogues. Address No. 3 W.

Schroeder Steeot, Baltimore M,

Working Models

A ) Machinery, Motal, or Wood, made to
Mrder e mental MASIIHNWIC il Center by X. V.

IHON STEAMSHIF BUILDERS,

NEAFTE & LEVY,

PENN WORKS
naRRRERIES PRAREATR AT

KLY

" IDDER'S PASTILES—A Sure Relief for

- k) 01 ket > . .
Kesper " Please keep 1o mind 1hat we will nErvvd the ":‘.:‘,,-‘, ™ w"".‘: ﬁ"?",:'\'.n, Asthms, ETOWELL & CO , Cuarlestown, Mass,
NOXEY for any waleh IRAL s ot satlsfaris 'y Address, 'rA\lTl’ CO’8

HOWAnD & CO , No. 85 Br adwny New York

Residents of Co vorpls, Oregon snd other distant
piaces will And & grest Mdyantags 5 deallog with us

WIRE ROPLE,

JOHN A, ROEBLING'S BONH,

MANUPACTURERS, TERNTON, N, J.

R Inclined Planes, liundtnq Ship Rigging
Bridges, Ferries, Blays, nrl)uyn‘m Dorricks & LUranes,

ller Kopes, Baah Cords of Copper and Lron, Lightaing
(Jaudnrv:rl ol Copper., Bpecial atiention given 16 holst
ing rope of sll kKinds 1or Mines aod Elevators. Apply tor
ciroular, giviog price snd other tnformation. Bend for
f:’uwulqt on Transmision of Power by Wire lopes. A
Ko OCk constantly on hand st New York Warshouse,
Ko, 117 Liberty stroel.

‘l)"lhlrl‘d e chospest wod best In e Tuiry

YHE GOODS are kart in
Prock, sod sold st Pactory Frices, by CHAMIPLIN &
HOGENRS, ik Bast Madison S5, CAlcago, who Are siso
Exclusiye W Axrots for the New York Tap and
Die Co. "s ge , and Denlers In Kallway, MIL, sod Ma-
Winleta' Bupp o

TO INVENTORS.

The " Consolidated Fruit Jar Company,”
having » r o feciiities Jor Mesuufacturing Biun,
s stnped Shoet Metal Goods, muke & Kpe
elalty of wattling up Kemples or Models ws desired. Hay

.

Ing connected Sith our ||hl|f-¢lu|; » Machine KBhop,we

oan offer unusual faciiitios those desiring 1o poriect

thelr investlons, Address || K. BHAFFER, Tronsurer,
New York Clury,

0 Warron B,

canudian lnvulwrs,

Undor the new Fatent Law cab obiain patonis on the
same Lerme sa clitizans.
For tull particulars sddres

trisl given. Bend for il onu..:.u uiar a1 v|)l re
Address M, L. BEAUH, % Yulton B¢, York

BP’A( H'S Beroll Bawing Machine lnnpn.\ul
Ok

MUNN & ©0.,
37 Park Row, New York

MORRIS, TASKER & CO.,

MANUFACTURERS OF

American Charcoal Iron Boiler Tabes.

Wrenght«lren Tubes and Fittings,
Fon Gas, Sream, Waren axp Om.
Bleam and Oss Fitters' Supplies, Machinery for
ol Uss Works, &0, &e,
NO, u IJOI,I) NT. NEW YORNK.

I ANSOM BYPHON CONDENSER peorfocts
UL R nulm vlcunm mn WMo Engines at cost of

one per cont 1t yaloe, sod 18 ase wnnm I'lm hc

run with full yacuum Irlllmu Alr Pamp, Send

ALLEN, 81 OUhurdon 8t tou, for & personsl nlll.ol

thin Company, st Buffwlo, N, Y., for & clroular,

RON PLANERS, EN(NNE LATHES,
DA, w04 othar Machin

e e e R Rl R

Now Naven, Coun,

. — —

g 1. V. lnrm‘nh\r. Advertising Aunnl. Acmm..
Box 77, New York ouly.

A. 8. CAMERON & €0,

ENGINEERS,
Works, (oot ur KEsak 84
street, New York clty,

Steam Pumps,

3[-:- ed to every possl-
L
Bcnd or & Price List.

Diamond-Pointed

STEAM DRILLS.

HE adoption of new and improved applica
tons 10 the colebirated Leschot's patent, have made

these drills more fully sdaptable to eve variety of
HOUK DRILLING. ‘fhrlt unequalled etficiency 'ud
sconomy are srkno'lmrm both 1o this coun and
Europe. The Drills are built of ¥ yarious pat-
torna; WITH AND WITHOUT BOILERS, and bore st &
aniform rate, of THREE TO FIVE INC R PER MIX-
UTEK In hard rock, The adapted ln( MA\\P.LLILQ
GADDING, SHAFTIL} Tl NSELLIN
work{ aiso, 1o DEEP lmm\lo rou e rt"
VALUE OF MISES AND QUARRIES. TEST C
taken out, nho'lnf the cuuu'm of mlnn nt lny doplb.
Used elther with steam or compressed alr. Simple And
dorable In construction. Never need lhuwnuu. Man-
YEHE AMERICAN

C MOND DRILL

IA. 8] tlborlv e, New

LUBRICATORS.

REYFUS’ celebrated Self-act-

ing Ollers, for all sorts of Machinery
and bhnm“’ are relisble 1o ali seasons,
saving 75— r cent, The s«cu acting Lu-
bricator for Lyl!ndvn Is now adopted by
over® R.R. In uu- U l\. and by hundreds of
luuonuq lm Bend for a circnlsr
NATHAN & DREYFUS, 1GmeySt..l.

PANCOAST & MAULE
PHILADELPHIA. Pa:
IMPROVED CAST IRON

<RADIATORS>

SEND-=FOR CIRCUL

MACHINERY,

NEW aund “-BA!C Do
sud for Circular. Cuas. PLACK
. 80 Vesey st.. New York.

Milling Machines.
STANDARD, UNIVERSAL, INDEX AND PLAIN.

Send tor 1llustrated ¢ talogue to the BIaryann Mitine
Macuixe Coxraxy, 8 Milk 5t., Bosion,

TRUE TIME FOR 81 »—50000 SOLD,

i
43

¢
i

2l
,u

'STEPTOE, MOCFARLAN & CO

Manufaoturers of (he most improved Patent DnlaL,
Woodworth & Farrar Planers, uhnn ould..\t.Ton-
oning and Mortising Machines, Wood-to

and m"mry \-n‘ltly of \:‘lona work‘l‘_nx "'ﬁe o Mnnn
and prices sent on applicstion. archo o
Mo,:'y. No. oW & Second Street, Cincinnatl, 0.

THE HEALD & SISCO
Al

ARVEL QXY P TARIEJ WILY

HORIZONTAL PUMP,

rang CEVERIR i, FEe

‘Anu USED ALL ovxn THE Um'fn‘n STATEA
the Canadas, wlso 10 Groat Bric
r ou:nx‘a’e'elll“t.:nm.f -mm.m. cocululu%" nm

of references to Tanners,
umx omnnﬂ. mmll’on. ele..“l’:\";’.l pwu tho m
mony.
IIRALD SISCO & lmdvl :0 N.Y.
};e S. Pamp 100 & ‘L hmm'
nl l.nul-lmu ‘Stato l‘ur .a rs‘
Lcnmmul Pamps known In llnlmll States, sll
one from New York. Asa Wreok upmp. nﬂoll

Ireigator, 1t s unrivalled, both for ches
olonl‘c)'. 1t wiso tmaken & splondld Fire

The 'lhmply
pet in ase, L
ROOFING CO., au

:’“ .
m
DD & urnu'rr. Masufacturers of

R
et

POR’I‘LAND CEMENT

F the well known manufacture of fohn

Basiey White & Broter k3. % Mo

J

'l‘rade-hlnrk Patents.

IUIN.M
uu- w 0 nl-h--

ucul

-@

w York.
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