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COMBINED REGULATOR AND ALARM.

Competition in the different branches of manufacturing
throughout the country has caused steam to be almost uni-
versally adopted for the motive power. A great deal has
been accomplished in economizing the use of steam by the

_adoption of regulators, cut-offs, and o] other patent-appliances,
but there is great Ioss in the use 1se of steam, No better field
for inventors is now open than that for improvements in
steam engines and boilers.

Thousands of boilers are being supolied with water only
partially heated, while cal is being consumed and the heat
exhausted in the atmosphere. And the irregu-
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 difficulties by regu-
lating the supply of water, feeding the boiler in
quantities equal to the amount beingevaporated.
It is also constructed in such a manner that if,
by any meang, the source of supply to the boiler
is stopped, a whistle will blow gradually and, as
the water evaporates, the sound will increase
until a loud alarm is given. It isthe invention
of R. Berryman, of Hartford, Conn., whoge feed
water heater was lately illustrated in these col-
umns, For a gectional view of the machine now
shown, we refer our readers to our issue of Sep-
tember 14th, where the same appliance is shown
ag a steam trap. We now represent it as applied
to a steam boiler. The bottom of the cylinder,
A, ig set 6 inches below the feed or true water
level, and the pipes, B and C, connect the inte-
rior of the machine with the interior of the boil-
er, 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 o bueket-whichiv—suspomdod from
one end of a lever; the other end has a square
cast in it, which ﬁts a corresponding square on
the rock shaft, one end of which extends through
o 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 valve in
the steam pipe of a 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-
gite steam pressure.

Its operation is such that, when the boiler is
supplied with water so as to cover the inlet of
the pipe, B, on the feed water line (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 dis-
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
screws on the connecting rod. When the water
in the boiler has evaporated to a level below the

its proper level, so that the steam space is reduced, and at
this time the engine is using steam as fast as it can be gen-
erated, the result ig, in many cases, water coming {rom the
surface, impregnated with grit, is drawn in small quantity
into the steam cylinder, the disastrous result of which, from
cutting, is well known; and the deterioration of the inner
surfaces of cylinders, of pistons, and the wear and corrosion
of slide valves and slats are all promoted by the passage of
water through the slide valves, even when no solid matter is
carried over; therefore the importance of keeping only a
proper quantity of water in the boiler cannot be overesti:

mated. The Berryman Mannfacturing Company, of Hart-

Strait of Magellan to Chiloe, separate the islands from the
mainland, with the sole interruption of Tres Montes, which
gives the clue to the whole, as we have here in miniature a
valley between the Andes and the coast range. Now this
great valley, extending for more than twenty-five degrees
of latitude (1,300 miles) is a continuous glacier bottom,
showing plainly for its whole length that the great southern
ice sheet has lLeen moving northwards init. I could find no-
where any indication that glaciers descending from the Andes
had crossed this valley and reached the shores of the Pacific.
-
An Attempt to Swim the English Channel,

The English sporting world has been greatly
interested by a wager, of $5,000 against $150,
that J. B. Johnson, the “ hero of London Bridge
and champion swimmer of the world,” could not
swim the English Channel, from Dover, En-
gland, to Calais shore,France,distance 19 miles.
But owing to the strong tidal currents in the
channel, the actual swimming distance wag es-
timated at between forty and fifty miles.

Johnson is described as twenty-four years of
age, of medium hight, and one of the finest
built men it is possible to see. He measures
forty-fiveinches round the chest,and at will can
inflate it to about five more; his muscular pow-
ers are also enormously developed. The terms
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inlet of the pipe, B, on the feed line, steam en-
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 bucket falls to
its former position, moving the counterbalanceand lever, D.
The latter rises, and the supply valve isagain opened. Should
the supply of water be stopped or so reduced that the water
evaporates faster than it is supplied to the boiler (the water
level being the same in both the cylinder, A, and the boiler),
as the water evaporates the bucket falls with it until the
short end of the lever, D, opens the alarm whistle by means of
theconnection. The connection can be lengthened or adjusted
so that an alarm may be given atalmost any desired point
below the feed line. The gradual increase of whistle sound
is such that ample time is given to avoid an alarm, provided
water is supplied in proper quantity.

The hollow globe regulator, also an invention of R, Berry-
man, is favorably known and in general use. Yet we are in-
formed by him it has been impracticable to get two separate
movements of the same apparatus at different intervals of
time, consequently it hasbeen necessary to use two machines.
The combined machine will work equally well on a number
of boilers supplied by one pump, the connections of which
will be more fully explained in our next issue. The great
object of this appliance is to maintain water in a boiler at a
uniform level. If a steara boiler be filled with water beyond

BERRYMAN'S

ford, Conn., make a specialty of steam and its economical
and safe appliance, and further information concerning their
productions may be obtained of J. B, Davis & Co., agents, of
the same city.

e
The Agassiz Expedition.===Discovery of Immense
Glacier Beds in South America.

Professor Agagsiz has nearly finished his famous voyage
of deep sea explorations, the steamer Hassler with the sci-
entific party having lately arrived at San Francisco. The
full details of the voyage and of the discoveries made will
be of much interest. Many thousands of new and valuable
specimens of natural objects have been obtained and pre-

served.

In a recent letter to Professor Pierce of the Coast Survey,
Professor Agassiz mentions the overland journey that he
made in Chilli, from Conception northward to Santiago, the
route travelled lying between the Andes and the high hills
of the Pacific Coast. ~ “ There is,” he says,“a broad valley
between the Andes and the coast range, the valley of Chillan
extending from the Gulf of Ancud or Port Montt to Santi-
ago and farther north. This valley is-a continuation, upon
somewhat higher level, of the channels which, from the
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of the bet did not allow of his coming out of
the water, consequently, although his abilities
as a swimmer might have enabled him to ac-
complish the distance, it was thought, and it
afterwards proved, impossible to keep up the
circulation of the blcod for so longa period.

On the appointed day, August 23d, a large
concourse of people assembled on the Admiral-
ty pier, at Dover, to witness the departure of
“the hero.” For an hour or 8o, he entertained
the audience by diving from the bow of a
steamer and performing various aquatic feats;
]l -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 ascended to the paddle box, tremendous
cheers greeting hisappearance. He then dived,
the time being 10:40 A. M., 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 algo running, with a 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 and 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 numbed; the circulation of
the blood seemed to have almost stopped—in
fact, the cold had so thoroughly mastered the
system that he was unable to raise a basin of
beef tea to his lips.
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COMBINED REGULATOR AND ALARM,

wire was- employed to hold artificial teeth in position, and

THE practice of dentistry can hardly be in-
cluded in the modern arts; for as early as 500
B. C., gold was used for filling teeth, and gold

does not seem then to have been a new art. A fragment
of the tenth of the Roman tables, 450 B. C.has referencs to
the burial of any gold with the dead except that bound
around the teeth. Herodotus declares that the Egyp-
tians had a 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. Lucian
mentions an old maid that had but four teeth, and they were
fagtened in with gold. These facts cover a period of 600
years.

e 0 G0 <

A NEW and profitable branch of business, it is said, has been
invented and put into practice in Georgia. There is an en.
terprising man in Whitefield county who sprinkles salt on
the railroad to allure cattle upon the track. The arimals
are killed by the trains, and the railroad company uas to pay
for them. The owner has the beef and hide for his profit.

—— -+ - e

AN iron church has lately been completed in Brooklyn, N.
Y., having seats for 8,000 persons. It is said to be an elegant
structure.
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THE MANUFACTURE OF OLIVE OIL IN CALIFORNIA,

For a number of years past, the olive tree has been culti-
vated with varying success throughout the Southern States,
aud especially on the islands on the coast of Georgia and
Florida and along the sea board of North Carolina. 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
Europe.

A writer in the Overland Monthly publishes the informa-
tion that the culture of the olive tree and the manufacture
of oil from its fruit is gradually becoming a 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 in a 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 remain, throwing out 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 10 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 cultivated for several years, with little or no detri-
ment to the young trees. When the olives are to be gath-
ered, clothg 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 a long rod. If they are in-
tended for making oil, they are carried to a dry room or loft
and scattered 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 as 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
further, their watery juices are evaporated, the oil is released
and’ when the sking 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 medisval rudeness. A large,
broad stone wheel is held by an arm from a center post, and';
by a 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 into a small tank, and, as 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 as “virgin oil,” and commands the highest price
from connoisseurs of the table. Without 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 set away for a time to rest. At the Mission
of Santa Barbara, the oil is stored 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 o0il” is the result of a second and more
thorough crushing of the berries, in which even the stones
are broken, and of a subsequent subjection of the pulp to
the press. The berries are sometimes submitted even to a
third process of crushing, and, previous to pressure, are
brought to a boiling heat in huge copper kettles. The oil
thus obtained is of an inferior quality, and is sold for use as
a labricator and also as an ingredient in the manufacture of
castile and fancy toilet soaps, and for other purposes for
which it is superior to animal oil. The regidue of the ber-
ries is 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 revivified and
luscious in the richer fruitage of succeeding years.

The tree, at five years of age, returnsa slight recompense
for care; and at seven an orchard should afford an average
yield of about twenty gallons of berries toa tree.. If there
are seventy trees to an acre, there should be obtained from it
one thousand four hundred gallons of berries. From twenty
gallons of berries may be extracted thres gallons of oil;
and, if propefly manufactured, olive oil will command $4 to
§5 a gallon at wholesale. Thus, an averags yield of olives,
derived from an crchard covering one acre of land, will pro-
duce about $300 worth of oil. After deducting the entire
cost of production and manufacture, a 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 $400 a
year.

Olive culture is so simple that any one of ordinary intelli-
gence may engage init. The process of manufacturing the
oil is an entirely different business, and belongs separate and
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apart from the cultivation of the olive. In time, it will not
be expecled, as now, that each grower shall be manufacturer
also. As soon as the supply of olives in a 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 Europe, 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 a cold atmosphere, sometimes thickens and turns
white or opaque in the lower part of the bottle; and every
one familiar with the nature of olive ofl  knows that it re-
tains its perfect transparency and uniform oily consistence
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
all weathers; the adulterated oil turns flaky with the cold,
and the lard goes down with the fall of the winter’s ther-
mometer. Itisan 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-
gion 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 usuvally classified—malleable or wrought iron,
steel, and cast 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 latter 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 ore 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 rot
contain more thau 4 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
cast 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 imparted to it. The iron is
then removed from the furnace to the squeezer, or hammer,
by which the remainder of the slag is forced out, and the
metal can then be placed between rollers and drawn out into
flat bars., When bars or beams of large size are required,
the puddled bars are piled up together, heated to a welding
temperature, and passed several times through grooved roll-
ers, the size of the groove diminishing each time until the
required shape and size is obtained. By this means bars of
any required section a :d length can be obtained.

CAST IRON.

Cast iron is obtained by merely remelting the pigs, and
pouring the metal into sand molds made to any required form.
The quality of the metal is improved by frequent meltings,
which remove the impurities, and for good work a third melt-
ing should be used; the strength is also increased the longer
it is kept in a state of fusion. It is desirable to mix the pigs
from different ores, as well as those obtained from different
meltings.

To obtain great hardness, the castings must be chilled or
cooled rapidly, the surface metal which cools first being
always harder and clcser in texture than the interior, where
the castings are of large size.

The tensile strength of cast iron, or its power to resista
direct strain applied to stretch it inthe direction of its length,
is small as compared with its crushing strength, as well as
with that of malleable iron; 7 tuns being about the average
force that will break a bar 1 in. square, although some bars,
that had been carefully prepared and kept in a state of

*Lectures at the Royal School of Naval Architecture. By William Pole,
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fusion for several hours, bore double this amount of strain

It is in its resistance te crushing that the great value of cast

iron as a building material lies; experiments upon a large
number of cylinders, £ in. diameter and 14 in. high, gave the

crushing strength per square inch from 27 tunsto 54 tuns’
or an average of 88 tuns, the specimens shortening from 15
to 5 of their length before crushing; the ultimate tensile
strength was found to be about % of the crushing, the elon-
gation being about ;1 of the length,

The transverse strength of cast iron beams is very variable,
being greater in proportion in those of small size than in
large castings. No sensible diminution of strength 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 cast iron to its ulti-
mate strength is as 1 to 8, or 1 to 4, for a stationary load, and
1 to 6 for a moving load, as in the case of a railway bridge.
If the load is kept within the working limits, a beam of cast
iron 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 71, orit weighs
7,100 oz. or 443 1bs. per cubic foot. Qae cubic inch weighs
4 1b, so that to find the weight in pounds ofa casting, divide
the number of cubic inches it contains by 4.

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

MALLEABLE CAST IRON.

The castings are first made in the usual way from soft 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 malleable iron; th
expense, however, of this process prevents it from being use
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-
ued action of sea water is to convert it into a soft porous
mass which readily crumbles to pieces,

WROUGHT IRON.

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 manufacture
When a wrought iron bar is broken by a tensile strain, ap-
plied in the direction of its length, it contracts in sectional
area at some polnt before fracture, the awmouut of contraction
depending on the quality of the metal, and being 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.
persquare inch. '

When a compressive force is applied to wrouzht 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 tensile 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 perfectly elastic as
long as the tensile strain does not exceed 10 tuns per square
inch of section, the metal returning 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, being passed. If
a slight permanent set is produced when a load is first put
on, this set will not be increased by any number of repetitions
of that load, but each time the force is removed it will return
to the form it assumed after the first loading, provided the
limit of elasticity is not passed. For every tun of load per
square inch up to 10 tuns, the extension is 15igg of the
length.

When wrought iron is subjected to a compressing strain, it
is reduced ;53455 of its length for every tun per square inch
up to 13 tuns, beyond which the amount of compression in-
creases more rapidly; so that up to the limit within which
this material ought to be strained in practice, whether in ten-
sion or compression, it may be assumed as perfectly elastic,
the 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 resisting shocks and irregular strains is required; thereis,
however, great variety in the hardness of the metal, the soft
irons being considered most valuable for withstanding heavy
concussions or vibrations.

When a piece of wrought iron is broken suddenly, it gen-
erally presents a crystalline fracture, but if the force is ap-
plied gradually, the appearance is fibrous or silky; the fibers
are, in fact, the crystals drawn out by the process of rolling
or hammering. A crystalline fracture indicates hardness,
while a fibrous fracture is a mark of softness and ductility ;
the finer and more uniform the crystals, the higher the quality
of the metal. As might be expected from the process of
manufacture, the specific gravity of wrought iron is highe
than of cast, being usually taken at 768, a cubic foot weigh.
ing 480 1bs., and a plate 1 in. thick, 40 Ibs. per footsuper. A
bar 1 in, square and 1yard long weighs 10 1bs.; so that the



SEPTEMBER 28, 1872.]

Seientific dmevican,

193

weight of a lineal yard of any section of bar is feund by mul-
tiplying the square inches in the section by ten.

It is generally found that large masses of forged iron do
not possess the relative strengih of smaller ones, from being
irregular in texture. Rolling improves the toughness more
than hammering does, the latter processes hardening it, but
at the same time rendering it more brittle.

Wrought iron can be case-hardened by heating it for some
days in contact with bone dust or ether animal substance con-
taining carbon; by this process the surface becomes convert-
ed into steel by the absorption of carbon.

If heat is applied to wrought iron, its strength is not af-
fected ag long as the temperature does not rise above 359°
Fabr.,, but beyond that it begins to lose strength.: When
the temperature is reduced very low, the metal becemes legs
flexilele and more brittle, so that its deflsction under a given
load 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 and

forms a hydrated sesquioxide, called rust.
——— e 0D ST

THE PNEUNMATIC DESPATCH,

It is now nearly seven years since a pneumatic tube was
first laid in the very heart of London, and its working proved
to be perfectly successful. 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 transmission of small parcels and mail bags., It is
true that for some time the only available route was that from
the North Western Railway at Euston square to the station
of the Pneumatic 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 pogsessing but
few advantages for those who were likely to be the principal
users of tke system. "But the terminal point was never in-
tended to be in Holkorn, nor is it, inasmuch as a 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,—a clear route having been estab-
lished between Euston square and St. Martin’s le Grand.
Descriptions of the pneumatic tube and the apparatus 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 details
have been slightly altered in one or two instances. The
pneumatic tube is formed in two sections, with a station in
Holborn. The first section—that between Euston and Hol-
born—is 3,080 yards in length, and is laid with easy gradients,
The section between Holborn and the Post Office is 1,658 yards

in length, and on it two gradients of 1 in 15 occur. [The total

length is almost three miles.] The station at Holborn is
placed at right angles to the direction of the tube, so that all
through trains must reverse there. This is effected by allow-
ing a train on itg arrival to run from one tube up an incline,
down which it quickly descends by gravity, and is turned on
to the pair of rails leading to the other tube. This shunting
is effected very rapidly, occupying only about half a minute.
The tube is of the horse shoe gection, the internal dimensions
being 4 feet 6 inches vertically, and 4 feet horizontally, The
pneumstic 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-
dium, £o as to form pistons when in the tube, The cars weigh
about one tun each.

The machinery by which the transit of the carriersis effect-
ed was designed and constructed by Messrs. James Watt &
Co., and is placed in the rear of the Holborn station. It con-
sists of an engine having a pair of 24 inch cylinders with 20
inch stroke, A fan 22 feet in diameter is geared at 2 to 1
with the engine, and is worked continuously, the alternate
action of pressure and exhaustion being governed by valves.
The ordinary working speed of the fan is 160 revolutions per
minute, which gives a pressure of about 6 ounces per equare
irch. Trains are drawn by exhaustion from Euston square
and the Post Office, and are propelled by pressure to those
points. The doors of the tubes are arranged at Holborn and
the Post Office on the principle of lock gates, being hinged
vertically and hurg in pairs.

Such is in general terms the machinery of the Pneumatic
Despatch Company, the working of which was illustrated to
a number of scientific gentlemen and others on Monday last.
Among those present were the Duke of Buckingham and
Cheandos (Chairman), Mr. John Aird, Mr. G. 8. Sidney (Di-
rectors of the Preumatic Company), Mr. W. H. Barlow (En
gineer to the Midlard Railway Company), Mr. Winter (Engi.
neer to the Post Office), Mr. Giraud, Mr. T. G. Margary (Sec-
retary of the Pneumatic Company), Mr. S. de Wilde (repre-
senting Mr. L. Clarke, the Company’s engineer), etc. The
trials commenced by bringing a single car by exhaustion from
the Post Office, the run being accomplished in 3} minutes, a
rather longer time than usual, but accounted for by the cir-
cumstance of the car having been over buffed, the pressure
being relieved a Iittle too soon. - This car was then coupled
to two others, and the.three were started on their way to Eu.
ston, which point they reached under pressure in 63 minutes
from the time of leaving Holborn. The train was next brought
from Euston by exhaust, the time occupied being 53 minutes.
It was then run into the Post Office tube, and in 24 minutes
from the time of starting it had reached its destination. It
was then sent on the return journey, which was accomplished
in 3 minutes, as far as Holborn, ard in 7 minutes more it had
arrived at Euston, The time here was exceptionally long,

but the pressure was rather low. Finally the train was
brought back from Euston in 5} minutes.

Experiments of such short duration ag the foregoing, car-
ried out, moreover, without any recent practice by the men
in charge, can hardly be taken to represent the results of
actual practical working. Some irnteresting facts, however,
in connection with continuous working were established by
Mr. W, H. Barlow, who in the early part of the present year
ingtituied a series 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
seciion of the tube as compared with the Post Office section.
One feature proved by these experiments was, that whether
the tube was cloged at both ends or closed at one end and a
car inserted and fixed at the other, or whether a train was
moving or not,and again 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 cases there
wag—as might be expected—but little variation in the num.
ber of strokes required to maintain given preseures.

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

The remarkable feature of these experimentsis that, with
the same number of revolutions per minute of the engine,
and the game pressure, a very large increase made in the load
produced a comparatively small decrease in the speed.

By increasing the load from two to twelve tuns, the useful
effect 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 increased about
seven and & half times; the pressure of steam and the work
performed by the engire remained about the same, whether
a weight of two tuns was passing through at 17-3 miles per
hour, or twenty tuns at 1315 miles per hour. The experi-
ments made by Mr, Barlow upon the section of tube between
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 there exists in good working order a rapid
and efficient means of transit between Euston square on the
one hand, and the Post Office and the receiving houses of the
principal carriers in London on the other, there can hardly
be a doubt that these means will soon be utilized by those
parties whom they would so clearly benefit. Useful as the
system appears to be as at present arranged, it could be ren-
dered infinitely more useful by a slight extension. Italready
has one of its zermini at the North Western Railway, and we
know of nothing to prevent its further exténsion eastwards
to the Midland and Great Northern Railway 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 theirinterest to enter into working arrangements with
the Pneumatic Despatch Company. This would afford a
ready solution to the difficulty which the Company now ex-
periences in obtaining sufficient traffic to start their line.
‘Were such arrangements as we 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 thereafter be rapidly extend-
ed in all directions under the metropolis and its suburbs.—
Engineering, Aug. 23.

New DNMethod of Telegraphing,

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

The inventors provide a thin and narrow conducting tape
or strip of metal, on which they emboss the message in the
Morse characte:s, and this strip they draw through a trans-
mitting instrument, which is so arranged that a metallic pen,
or stylus, which is in communication with one pole of the bat-
tery, will only touch the upper surface of tke charactere, as
the strip passes along through the machine. The under sur-
face of the strip or tape is in communication with the other
pole of the battery; consequently whenever the st3lus comes
in contact with an embossed character or signal, the electrical
circuit is closed and a signal, corresponding to the embossed
signal, is transmitted over the line wire, to the receiving in-
strument at the opposite end. Thereceiving instrument may
be made on the plan of the Morge instrument, and isintended
to be £o arranged that it will indent or emboss the signals, as
fast as received, upon a metallic strip like that used in first
sending the message. Several advantagesattend this method
of telegraphing and recording. The transmigsion of messa-
ges once formed can be much more rapidly effected than here-
tofore.

The means for forming the raised letters on the conducting
tape are, or may be, substantially the same as those now em-
ployed in printing telegraphic messages on the Morse system
—that is to say, by the ordinary needle or recording pin of
the register. The forming of the raised letters can conse-
quently be effected at any suitable distance by the ordinary
telegraphic appliances, and thus supply the place of repeaters.
If, for example, in sending a message to California from New
York, the wire beyond Chicago should be engaged, then (ag-
suming the wire to be disengaged from New York to Chicago)
the automatic repeater is of no use until the wire beyond
Chicago can transmit its message; but the improved tape
catches and holds the message at Chicago until the wire be-
yond may be used, and thus from fresh batteries repeats the
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messages from New York on to California at least ten times
ag rapidly as an automatic repeater could, leaving the wire
from Chicago back to New York free for other messages to
New York; which the ordinary automatic repeater caznot do,
acting simultaneously, as it must, with the New York manip-
ulations.

Again, to gay nothing of the automatic repeaters, all the
messages arriving at a central office—as, for example, the
Western Union in New York—may be delivered there on the
tape by each distant manipulation of other offices, instantane-
ously, and all these may be transmitted on to their destina-
tions by turning a wheel, whereas now an expert must for-
ward each meesage to which the wires beyond New York
were not opened.

<>
Japanese Fans,

In summer time the climate of Japan is generally moist,
hot and oppressive, the air on the hottest days being not un-
frequently stagnant as well ; the consequence is that the use
of the fan is universal, and in bamboo and Japanese paper
are found materials most admirably adapted for the purpose
of their manufacture. The artistic faculty of the Japanese
embellishes their fans with designs that commend them-
selves by their exquisite fidelity to Nature; a few simple
touches realize pictures which many a foreign artist could
not approach; the Japanese are born draftsmen, and their
gense of the contrast of colors intuitive; hence even the very
commonest fans are generally very interesting to look at,
and are almost never vulgar. The excellence of this branch
of native manufacture, and the excessive cheapness of pro-
duction, says the Japan Herald, are fast securing a foreign
trade in them of no mean magnitude. Within the last year
one commercial house shipped some three millions of them
to America, and another firm is just shipping away, in one
vessel, a million more to the same country, where it hag be-
come a common practice to deposita fan in each sitting in
churches and chapels, for the use of members of the congre-
gation. There are some extensive factories at Yedo devoted
to fan making, giving employment to hundreds of hands.
The fans being wholly produced by manual labor, no ma-
chinery is employed.

G oG
A Tame Wasp,.

At a recent meeting of the British Association,in Brighton,
in the section of zoology and botany, Sir John Lubbock ex-
hibited a tame wasp which had been in his possession for
about three months, which he brought with him from the
Pyrenees. The wasp was of 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. None of the eggs, however, came to maturity, and
the wasp had laid no eggs since it has been in his possession.
The wasp was now quite tame, though at first it was rather
too ready with its sting. It now ate sugar from his hand
and allowed him to stroke it. The wasp had every appear-
ance of health and happiness; and although it enjoyed an
“ outing” occasionally, it readily returned to its bottle, which
it seemed to regard as a home. This was the first tame wasp

kept by itzelf he had ever heard of.
J N e
Bullock’s Blood as a Medicine,

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

——— e R 0 €Y - B ——
Elevations in Colorado.===Collated by Professor C,

Thomas, of the United States Geological Survey,

Altitude above

Altitude above
the sea. the sea.

Names of Pointg. Names of Points.

Mount Harvard (Whitney)

10 | Jones’s Pass
45! Argentine Pass.......,
Georgia Guleh Pass
Ute Pass...c.ocveueeeernnnass
.216| Vasquez Pass (estimated),
56 Hot Springs (Idaho City)..
3 Hot bprmgs (Middle Pay K) 7,172
Soda Springs (nearPike’ sPeak) 6, 516
Gold Hi 11 ........................ 8,636
Bergen’s Ranch (Jefferson Co.) 7753
Jefferson, South Park........... 9,84

Tarryall 9,943

2|Foot Berthond’s Pass. 9,325

Osborn’s Lake. 8,821

6|Velie’s Peak... 18,456

Juncliou N.and 8. 'Clear Mount Audubon. .. 13,402

Creeks..... .. 6,4€6
Black Hawk. 1,543 Timber Llne (Parry)

Central City.. 8,043 On Pike’s Peak........ .. 12,000

Missouri City. . 9,073/0n Snowy Range. 11,800

Head Virginia Cafion N 9690 On Mount Audubon 11,325

Idzho.......... . 7,149 On Long’s Peak........... «oooen ,600

Georgetown . . 8 45/0n Wind River Mountains..... 10,10
Berthoud Pass 10 S% On Gilbert’s Peak (Uinta Moun-

Boulder Pass.... 610 tains, Hayden’s Survey).. 11,100

-———qu—“—-

FOREIGNERS IN JAPANESE EMPLOY.—From the Niski Shin-
Jjishi, the Yedo newspagper printed in Japanese, we glean that
the Public Works Department of that country employs 161
foreigners, at an aggregate cost of 29,621 dollars a month,
They consist of French, 36 persons; English, 111; Swiss, 1;

Chinese, 6; Manillese, 4; Indian, 1; and Americans, 2.
eI GO TR

PrATING, WITH NICKEL.—This may be effected by placing
the object to be plated, whether of iron, steel, copper, bronze,
zinc or lead, in a boiling neutral selution of zinc ckloride con-
taining a salt of nickel, and granulated zinc. If the zinc so-
lution is acid, the coat of nickel is dull. A plating of cobalt
may be made in the same manner,
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THE CUBAN SUGAR MANUFACTURE---MODERN
MACHINXERY.

We this weck lay before our readers a complete illustration
of the mode of extracting the juice from the cane, and of the
processes of boiling, purifyirg, and crushing it when crys-
tallized. The plant portrayed in our engraving was erected
by MM. Cail and Co, an eminent firm of mechanical engi-
neers in Paris, at a cost of $160,000.

The first operaticn to which the cane is submitted is crush
ing in a mill, A; the mill has three rolls, each 6 feet 6%
inches long by 2 feet 74 inches diameter. These rolls are work-
ed by a 30 horse beam engine, C, being connected thereto by
the gearing in B. The engine runs at 26 revolutions per minute
and the gear reduces the speed of the rolls to 2 6 revolutions
per minute; so the rolls give a surface speed of 2145 feet
per minute. The juice from the crushed cane flows into a
receiver or tank, and thence to a lifter, E, which consists of
a wrought iron vessel into which the juice is admitted by a
pipe. Through the top of the lifter, E, there passes an as-
cension pipe by which the juice is conveyed to the purifiers.
The action of the lifter is as follows: When it is charged
with juice and the cock of the pipe conveying the juice in is
shut, steam is'admitted which forces the juice up the ascen-
sion pipe by its pressure on the surface. When all the
juice has passed up the pipe, a fresh supply is admitted and
the fercing process repeated. In the arrangement now
under consideration, the lifter is about three feet diameter
and 73 feet long, the ascension pipe being 8 3-8 inches in di-
ameter.

There are six purifiers, one of which, marked F, is shown

in the engraving. In these juice is mixed with the quantity-|

of lime required to remove from it the carbonic acid it con-
tains, which would, if suffered to remain, soon deprive the
juice of its saccharine quality. About 3 per cent of lime is
added to the juice, a portion being thrown into the juice
while in the receiver or tank. The purifiers, F, are heated
by steam coils containing steam of 60 1bs. on the square
inch., These puiifiers are 5 feet in diameter by 4 feet 7
inches deep, and they have hemispherical bottoms with sup-
ply and discharge pipes as shown.

After boiling, the next process is the filtering through
animal charcoal, which material jn the present instance is
contained in 10 cylindrical vessels 3 feet 7 inches in diameter
by 6 feet 11 inches high, each provided with two hand holes
for removing the charcoal and refilling the cylinder. Into
each cylinder a pipe having 8 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 is lifted from this tank into the vessel marked X, by a
lifter similar to that already described. Thence it flows to
the vessel, P, which regulates the supply of juice to the
evaporating condensers, R.

Esch of the condensers, Q, is composed of two series of
pipes, receiving in their interiors the steam from vacuum
vessels. Each condens:r consists of 21 tubes, 13 feet long
by 6 inches diameter. After leaving the condensers, the
juice is pumped into a vacuum vessel, N, in which the pre-
cesses of evaporation and ccncentration are completed. A
vacuum is maintained in the injection condensers, R, by a
25 horse power engine. Separators, S, 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 again runm into the
closed filters already described, and is returned to the vacuum
pans to be still further concentrated. After this, it is re-
heate 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 crystallizable, and to separate
these it is broken up by the crushing mill, &, 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 a 12 horse engine,
which also gives motion to the mill, G. The line of shafting
from this engine is run at 146 revolutions per minute, and
from this the mill and centrifugal machines are driven at
speeds of 58 and 1,208 revolutions per minute, respectively.

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 grains
of the size necessary for obtaining a good filtration. The
animal charcoal, after having been used in the filters, be-
comes charged with impurities, and as it is an expensive 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 a suitable apparatusand is then revivified in the elliptical
retorts of a furnace.

The plant we have described is capable of dealing with 100
tuns of canes in a day of twenty-four hours, the machinery
being driven by engines of 150 horse power collectively. Tak
ing the preduction of sugar at 8 per cent of the weight of the
canes, we sheuld thus have a production of 8 tuns of sugar
per twenty-four hours, and as thereare on an average 120
days in a seaon, the production per season would be alout
960 tuns of crystallized sugar.

- oA > B

SOMEBODY says there should be 8 woman in every firm of
architects to lock after the closets. When you bkuild your
house, you may tell the contiactor, until you are black in the
face, “ We will have a closet there.” He will not put one
there until he has seen madam, and ten to cne, when he has
seen her, the closet will go elsewhere, anddouble the number
and twice the size be ordered

Seieutilic  Dumexioa,

SUBSTANCES, ENGRAVING ON GLASS, ETC.

ing on glass, which was in practical operation.

surface.

1

Iy

For ordinary rough wo:k, such as cutiing stone, where a
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 propellirg agent. The sand is introduced by a cen
tral tube § inch bore, and the steam issues from an annular
passage surrounding the sand tube, on the principle of the
Giffard injector. The impetus of the steam then drives the
sand through a steel tube 3 inch bore and about 6 inches
long, imparting velocity to it in the passage, and 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 surface is to be operated on.

To produce ornaments or inscriptions on stone, either in
relief or intaglio, a stencil of iron or caoutchouc is held or
cemented to the stone, and the sand jet is moved with an
even and steady motion over the whole surface, so that all
the exposed parts may be cut to the same depth,

,5'1'7. Pt

and time of the artist may be aevoted exclusively
to making the stencil; this being prepared, the most elabc-
rate and intricate designs can be cut as rapidly as the most
gimple.

The durability of caoutchouc as compared with stone, un-
der these circumstances, is remarkable. A stencil made of
a sheet of vulcanized caoutchouc about Tjﬁ inch thick, ex-
posed to sand driven by 50 1bs. steam at 2 feet distance, has
lasted, with scarcely perceptible wear, while 50 cuts were
made in marble, each cut being about } inch deep, or about
121 inches in all, or 200 times the thickness of the caout-
choue. With a supply of steam equal to about 1} horse
power, at a pressure of about 1001bs., the cutting effect per
minute was about 14 inches of granite, or 4 cubic inchesof
marble, or 10 cubic inches of rather soft sandstone.

Sand driven by an air blast of the pressure of four inches
of water will completely grind or depolish the surface of
glass in ten seconds. If the glass is covered by a stencil of
paper or lace, or by a design drawn in any tough elastic sub-
stance, such ashalf dried oil, paint, or gum, a picture will be
engraved on the surface.

Photographic copies in bichromated gelatin, from delicate
line engravings, have been thus faithfully reproduced on
glass. In photographic pictures in gelatin, taken from Na-
ture, the lights and shadows produce films of gelatin of dif-
ferent degrees of thickness. A carefully regulated sand
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Considerable interest was manifested, at last year'sfair of
the American Institute, in the Tilghman machine for engrav-

We pregent herewith an engraving illustrative of the op-
eration, copied from ZT'he Science Record. 1In this process a
stream of sand is introduced into a rapid jet of steam or air
#o as to acquire a high velocity, and is then directed upon
an.y hard or brittle substance so as to cut or wear away its
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blast will act upon the glass beneath these films more or less
powerfully in proportion to the thickness of the fiims, and
the half tones or gradations of lightand shade are thus pro-
duced on the glass.

If we apply the sand blast to a cake of brittle pitch or
resin on which a picture has been produced by photography
in gelatin, or drawn by hand in oil or gum, the bare surface
of the material may be cut away toany desired depth. The
lines left in relief will be well supported, their base being
broader than their top, and there being no under cutting, ag
isapt to occur in etching on metal with acid. An electro-
type from this matrix can be printed from in an ordinary
presss  The sand blast has been applied to cutting types and
ornaments in wood, cleaning metals from sand, gcale, etc.,
and to a variety of other purposes.

Various forms of apparatus may be used to execute the
work. In our engraving, Fig. 1 shows a device for roughen-
ing sheet glass. The air blast is produced by the fan below,
and the air riges through the curved tube, carrying the sand
up with it, which is thrown into the air tube by an endless
belt of scoops arranged in the lower part of the angular box.
The sand is carried up by the air and brought over and down
the front air tube, where it discharges with great force upon
the surface of the glass, which is contained within the front
box and is carried by a belt gradually forward under the
sand blast. The sand falls from the glass into the lower
pert of the angular box, where it is scooped and thrown again
into the air current.

Another form of apparatus for boring or engraving is
shown in Fig. 2, and the sandis driven in this case by steam,
on the principle of the Giffard injector. The sand descends
through a tube from the hopper, and in its course the verti-
cal sand pipe is joined by a lateral steam or air pipe, which
gives a sudden impulse to the sand and drives it down upon
the glass below with tremendous force. The sand tube is
flexible, its extremity is carried on rollers, by which it may
be moved back and forth to suit the requirements of the work.

MORSE’S IMPROVEMENT IN GLASS AND PLATE ENGRAVING,
Subsequent to the patent of Mr. Til rhman, which bears
date Oct. 11th, 1870, Geo. F. Morse, of New York, obtained
a patent on a more simple contrivance for accomplishing sim-
ilar results to the Tilghman process, which we also illustrate,
The latter patent bears date November 21st, 1871.

The inventor provides a single box or hopper A, from
which depends a small tube C, about 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 throngh the tube, the flow being regula

ted by the slide B. The ar-
ticle to be engraved, which
may be a silver cup, a watch
case, a sheet of glass,a gob-
let, or other object, is held
under the extremity of the
tube, so that the engraving
powder will fall upon it, and
in a few minutes’ time the
most splendid ornamental
designs are cut with marvel-
ous exactitude and surpris-
ing beauty. We have seen
engraved effects, produced
by this process, upon glass
and silverware, that alto-
gethersurpass anything that
has ever been attempted by
the most skilled hand labor.
Ag 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 paper
or other substance. The engraving, 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 gimple improve-
ment congists in mak-
ing the strap, B, of
metal, secured to the
herness, 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 noisy.

—
NEW ANTIMONY
BLUE—This new,

beautiful, and perma-
nent color, unfortu-
nately not applicable
to lime, is very easily
obtained by dissolving
} a portion of metallic
antimony in aquu regia, filtering the solution through granu.
lated glass, and adding a dilute solution of prussiate of pot-
ash, so lony as there is any precipitate. This blue is scarcely
to be distinguished from ultramarine, and supplies the flower
makers with a corn blue not to be had before. Mixed with
chrome yellow or zinc yellow (chromate of zinc), it yields a
green color scarcely inferior to Schweinfurt green, which is
much less poisonous than arsenic green. [t works well with
oil varnish, gum, glue, and starch.—Polytechnisches Notizblatt.




Oovvespondence,

The Editors are not responsible for the opintons expressed by their Corre-
spondents.

Changing Pay Day.
To the Editor of the Scientific American :

By almost univergal consent and usage, Saturday or Satur-
day night is the time when the great majority of working
people are paid off. The custom, we believe, was imported
from the Earopean countries, where it has existed for an in-
definite pericd. Lately, in certain sections of the Quesn’s
dominions, the propriety of changing pay day from Saturday
to Monday hag been geriously discusged, and so far put to test
as to conclusively prove the wisdom of the change.

The reasons specified were principally in the interest of
the employed, who were habitually given to squandering on
Sunday the wages in hand a$ the recurrence of the weekly
holyday, thus perverting it into a mischievous holiday; but
the result has also proved advantageous to the employers
and to the community beyond, as will be shown.

Firat, as to the benefitsto the employed : When they receive
payment on Monday or Monday night, they have literally no
time for carousal and debauching 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 blazing shop windows
on Saturday nights, or which beckon in all directions on Sun-
days, in the form of excursions, sights, etc.,, which nearly
always emptied the laborer’s pocket of the small surplus that,
if he were paid on Monday, would be more likely to get- ittto
savings bank, or, in some other form, provide for futiire com-
fort. -

The good sense of reflecting people will approve this sys-
tem and see, doubtless, what_encouragement the change will
indirectly bé giving to the weak and wavering among our
own population, that now find it so hard to deny themselves
stimulants, finery, or foolish outlays by the score, when Sun-
day, with its leisure and opportunities for idleness, indul-
gence, and displsy 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 absolutely equandered on Sunday,
might, by changing pay day, bs at once secured to its
proper and rightful appropriation, namely, the comfort of
families that, under the present system, sooner or later
come to want and beggary. I Lelieve, further, that it would
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.

Beyond these mere glances at the physical benefit to the
employed and their now cheated families, and passing by the
yet mightier moral effects herein involved, let us see what
the employer and capitalist would gain by the change.

If labor is capital to a considerable extent, then a simple
gain of reliable capital, in the shape of #ober, rested workers,
instead of sleepy, half drunk, enervated make believes, would
be an 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 individual employers to try the change of pay day.
The loss of timeand the faiiure to meet contracts on accourt
of the delinquencies of working men who despoil themselves
over the Sabbath appeal to the credit of manufacturers, head
mechanics, and all grades of employers to devise a new sys-
tem alike beneficial to themgelves, their patrons, and their
employees.

I have the utmost faith that a simple measure that wiil
* gtand to reason,” as this does, and that has been proved a
success when tried, will arouse discussion in our own com-
murity, as well as elsewhere, and receive the practical ap-
proval of the parties most directly to be benefited.

Kingston, N. Y. M M. S. F.

e SR AT
Japan as a KField for Employment,
To the Hditor of the Scientific American :

fr—

Several 1=tters from America and Earope have been direct-
ed to me by parties in search of employment. I can only
say, very briefly, that this country is already overstocked
with foreigners out of employment. I should advise no
American to come to Japan, unless he has a position gezured
before he comes. A man can do well here if he comes to
Japan having been appointed in America. It gives him
prestige over thoge who are trying to get employment hers,
Asyou see by the appended note [printed el:ewhere.—ED.],
the English have the lion’s share in the railrcad undertakings,
the Mint, the Lighthouss Department, the Navy, and in
many other branches of enterprise. Yet the large majority
of the unemployed foreigners here are Esglish. In educa-
tional and agricultural matters the Americans take the lead,
in military, the French, in medicine, hospitals, etc.,the Ger-
man.

Inregard tp men appointed to offices with high sounding
names and large salaries, I am afraid many people will be
disappointed concerning Japan. The Japauese simply want
helpers and advisers. They propose to keep the ¢ bossing,”
officering, and the power all in their own hands. Some dis-
appointment and a little profanity has been indulged in by
certain people who deceived themselves by supposing the
flattering Japaness to mean all that their polite words said
in America. Allthis “takingcharge of,” “ being at the head
of,” “organiziog,” etc, i3 shear day dreaming. People from
America and Europe must remember that  there were brave
men before Hector;” ard a few foreigners have been laboring
in Japan for years, and with knowledge of ths language, etc,
have helped the Japanese to help themselves. Many who

Scientific  damevican,

come here to “organize,” etc., find that things are already
organized as much as they can be under the circumstances,
and that all that new comers can do is to wait quietly uuntil
perchance they gain the confidence of the Japanese, and even
then all they advise is by no means adopted. Nearly every
appointee comes kere to “revolutionize” his department, but
the Japanese don’t want that. They want the foreigners to
get into the traces, and pull just so fast as,and no faster
than, their mighty enterprises can bear. Let it not be for-
gotten that this country is an emphatically poor country now,
and that millions of its people are very ignorant, and that it
has just ermerged from feudalism; and that therefore the
rulers of Japan must go slowly and cautiously. Aboveevery-
thing else, it is not wise to put their goil or their enterprises
too much into foreign hands, and to prove that Japanese na-
ture is human nature, they like to do it themselves, to play
with their own toys, and to rua their own machines. There-
fore, if a man means real hard work, that takes off its coat,
and is willing to run the risk of going hungry occasionally,
and if he has patience enough to wait-until an experience-
taught people can trust him, and if he isn’t a born brigadier
general, and is willing to help without ¢ taking charge” of
everything, let him try Japan. If he expectsthat the Japan-
ese peopls wish to make him & Sscretary of Stste, or Minis-
ter of Education, or Postmaster General, etc., he had better
stay at home, because the Japanese people like to be officers
themselves, and are neither children nor weak miuded.
Neither exaggerating nor discouraging, I remain, Mr. Editor,
Yours very truly, W. E. G.
Yedo, July 19, 1872.
. ———— e R —————————
Ball Lightning.
To the Editor of the Scientific American :

In reference to J. H. P.’s letter upon lightnings, 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 northern Ohio; a black cloud hung over a wood,
perhaps a hurdred rods away and directly across the road in
front of the house. Another cloud hung directly 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. Suddenly a ball of light, dazzling-
ly brilliant, rushed from the cloud 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 into 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
(and it can be proved satisfactorily) that the above is “ testi-
mony worthy of credit,” as far ag dazzled eyesight, backed by
a cool head, can determine, C.

Cleveland, O.

-
The Remairkable Gas Well at Painesville, Ohio.
To the Editor of the Sctentific American:

Having recently spent a few days at Painesville, Ohio, I vis-
ited the celebrated gas weill of General J. 8. Casement, located
on the farm of the Hen. C. C. Jennings, about one mile from
the city.

Our party, in charge of Mr. Daniel Casement, brother of
the General, arrived at tke place just as the lamps were being
lighted, and were most cordially received by Mr. Jennings,
to whom we made known the object of sur visit. We were
thown into the gitting room, and wers soon seated around one
of the fireplaces common to many primitive western homes.
Before us was, to all appearances, a small wood fire. Upon
inspection, however, our wood proved to be imitation logs,
made of metal, and the fuel, gas. By the turning of a small
stop cock at the side of the fireplace, our genial fire became
a roaring flame, making it almost uncomfortable for usin the
farthest part of the room. Wenext proceeded to the kitchen,
where we found that all the cooking was done by the same
agency, the gas being introduced into the range, and con-
sumed through peculiarly constructed burners. These burn-
ers are arranged in six parallel lines, about one inch apart,
and cover about two thirds of the fire plate. The form of the
burners resembles the argand in construction. Passing from
the old to the new house (which, by the way, though unfin-
ished, is congidered to be one of the most complete structures
of the kind in the S:ate and, we doubt not, in the West), we
here found nearly all of the rooms arranged to be heated by
steam and containing also fire places and firelogs. We now
detcended to the basement to inspect the furzace. The burn-
ers uged here are the same as in the range, but greatly mul-
tiplied. The roaring of the flames uuder a full head of gas
was awfully grand. After the fire was extinguished, the gas
was again turned on, to show ug the nature of the article.
The smell resembles that of the meost refined kerosene oil,
yet it is not at all off nsive. It has not yet been analyzed,
therefore I am unable to state its constituent parts.

As to the origin of the well, Mr. Jennings informs us that
he had long been convinced that gas was to be found, and
that some two years since operations were commenced, but
were abandoned on account of the flow of water. Soon after,
the second attempt was made, upon higher grouund, which
proved successful. The first fifty feet were through light
sand and gravelly soil, and at this depth the soapstone rock
was reached. An eight inch pipe was then sutk, and boring
through the rock commencad. At a further depth of six
hundred and fifty feet, the vein was reached and the gas has
continued to flow to the present time. No recsiver or gaso-
meter is used, but the gas iy carried through a three inch pipe
immediately to the house, some two hundred feet distant.

Te give you gome slight idea of the supply furnished, I will
mention cne fact, During the past winter, it was found nec-
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essary to keep large fires in the new house. There were thir-
teen of these, each consuming about the amount required for
150 of our common burners, and were continually burning
night and day, without any apparent diminution.

A recent scientific test has shown that the pressure of the
gas is 40 pounds to the square inch,and it is further estima-
ted that there is a sufficient quantity to light the whole city
of Cleveland,

There is one remarkable feature in connection with this,
well deserving more than passing mention. While all the
wells digcovered have been more or less troubled with a flow
of water, thus requiring pumping, Mr. Jennings stales that,
fropr the commencement to the close of the work, there hag
never been a drop of water in the well, and the engine used
in drilling, and also designed for the purpose of pumping if
required, has never been in operation since the well was com-
pleted.

I can assure your readers, if any of them find it convenient
to visit the well, of a most hearty reception from Messrs. Jen-
nings and Casement. They will find ample compensation for
the trouble of a journey thither. M.

-
Sheet Lightning.
To the Hditor of the Scientific American:

After carefully watching, for many years, what is callzd
sheet lightning, I have never been able to make any distinc-
tion between it and so-called zigzag lightning. Sheet light-
ning is simply lightning at such great distance from us that
we neither see its zigzag movements nor hear its thunders
rolling. After sunset, should a thuunder gust be on its march
toward us, the first indications of it we see are its sheet
lightning flashes and flickerings among the distant clouds.
Bye and bye the blackening smoky looking clouds begin to
loom up and travel toward us; then, shortly after, we hear
the rolling sounds of distant but approaching thunder; and
finally we hear the sharp alarming peals, and often see the
zigzag movements of the fiery bolts, or electric charges, of
the warring elements, flying from cloud to cloud.

Gloucester, N. J. JouN HEPBURN.

- © G
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PORTABLE MEDICAL BATTERIES,

BY PROFESSOR GEORGE W. RAINS, OF THE MEDICAL COLLEGE OF GEORGIA.

The want of a small sized galvanic battery which can be
easily carried about in the hand, and which at the same time
is of sufficient power to fulfil all the requirements of the
general practitioner, has long been felt; and it is continually
growing more urgent, as the medical application of electri-
city becomes more extended. The apparatus now employed,
whether it be that of Grove, Bunsen, Daniell, Smee,
Siemens, Stéhrer or others, or their modifications as con-
structed in this country by Kidder, Drescher, Chester or
the Galvano-Faradic Manufacturing Company of New York,
hags always the eame inherent difficulty, when of gsufficient
power, of being too weighty and bulky to answer the re
quirements of easy portability, however excellent each may
be for office use or laboratory purposes.

The Faradic instruments, for giving induced shocks by
helices, have arrived at a high degree of excellence within
the past few years, and may be considered as sufficiently an-
swering all the requirements of portability and service,
whether of the specialist or the general practitioner.

The principal difficulty heretofore existing in the construc-
tion of a small and sufficiently powerful galvanic battery
has been in the well known law that quantity is proportional
to the extent of active surface of each element, while in-
tensity, energy, or power of penetrating and overcoming re-
sistances is proportional to the number of elements em-
ployed. Thus it would appear that a battery of sufficient
intensity to effectively pass its current through the human
body must have many elements; and these must be of con-
siderable size to give out the necessary quantity for all
purpoges of medical treatment.

So we have Siemens’ modification of Daniell’s battery for
office and hospital use, composed of 60 glags jars from 5 to 6
inches in diametsr by 7 or 8 inches high, containing the zinc
and copper elements. Hence, from the apparent nature of
the case, it has been assumed impracticable to construct a -
small battery, for portable use, having at the same time
sufficient quantity and intensity.

This has been greatly to the detriment of the employment
of the galvanic current, continucus or interrupted; for the
larger number of cases for electric treatment raquire neces-
sarily to be acted upon at the residences of the patients, and
not at the office of the physician, where the necessary bat-
teries are available. Ths high value of the galvanic current
and its superiority to the Faradic in many casesare now well
established, to say nothing of those instances where it is in-
dispensable.

Sach being the condition of things, the question arises as
t3 the possibility of overcoming the apparent difficulties in
the construction of a small, simple, readily portable battery
for general medical use. Towards ths solution of this prob-
lem I have devoted much time during the past year, and I
will here state the principles which appear to evolve from

jmy experiments,

First—That the electricity given out by any single eleme nt
is composed of a number of rays or currents of different in-
tensities.

Second—That a single element, even if of large size and
in energatic action, has but a very small number of such rays
or currents of the comparatively higher intengity.

Third—Taat only the rays or currents having the higher
intensities pass through resistances.

Fourth—That an equal number of rays,or anequal amount
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of electricity, of sufficiently high intensity to be able to over-
come a certain resistance, can be generated either by a large
battery or by a smaller one having a greater number of ele-
ments,

Thus let it be assumed that, in a certain galvanic series,
there are 100 rays or currents of different intensities given
out by each element, of which only the ray of highest in-
tensity, A, is able to pass through or overcome a given re-
sistance; then only +15 part of the total amount of electric-
ity is available for such purpose. Let it also be assumed
that there is another similar series composed of elements of
one quarter the size of the former. Then, insiead of the full
amount, A, only one fourth of A, supplied by this new series,
will be able to overcome the given resistance; but the series
may be increased by such an addition of new elements that
the next lower rays, B, C, and D, may be raised to a sufficient
intensity to be able also to pass through the given resistance.
Now each ray is assumed to be equal in quantity with any
other ray, hence + (A+B+4C+D)—A. Then the new
series of smaller elements supplies exactly the same amount
of electricity as the series of larger elements after pagsing
through the resistance. The 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-
ditiong, but algo electricity of higher tension than that of the
series of larger elements.

Itis known to physicists that the ezact 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 zinc dissolved, by theamount of water decomposed
by the current, by the amounts of metalsdeposited from golu-
tions, or by the deflection of the needle of the galvanemeter,
etc. Let us now apply 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
through 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
gized 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 stratum of water in the circuit; interpose also a delicate
galvanometer, and mark the number of degrees of permanent
deflection of the needle, which will settle, we will suppose,
at 40°. Repeat the experiment, retaining the same condi-
tions carefully, with the 32 cells of a modified Stohrer’s bat-
tery supplied by the Galvano-Faradic Manufacturing Com-
pany; the needle will settle also at about 40°. Perform the
rame experiment under the same conditions with the small
portable battery presently to be described; the needle will
again 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 a
cork and immersed to the same extent in each trial; collect
the evolved gases in a quill glass tube drawn out to a
capillarily closed extremity; the volume of the gases will be
found the same in each experiment. Perform similarexperi-
ments with the three batteries by passing the respective
currents through about one half inch stratum of rain water
without passing through the body; the comparative results
will remain substantially the same. If, in the above cases,
the currents be passed through albumen (white of egg) or
freshly drawn bloed, the amount of coagulation will be found
about the same for each battery.

From the above experiments, it may be fairly inferred that
the three batteries evolved the same amount of galvanic
motive force ; hence either might be substituted for the other
in medical use, since 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 zinc surfaces (both surfaces included)
exposed to the action of the exciting liquids in each of the
three batteries may be approximatively stated to be 1,000
gquare inches in the Grove, 200 square inches in the Stéhrer,
and 49 square inches in the small battery, the number of
cells being 20, 31, and 49, respectively.

Thus it would appear that a small portable battery has been
constructed just as effective for all medical purposes as those
of the largest size usually employed, indeed one which not
only gives out an electro-motive force of equal quantity but
of superior intensity.

I am convinced that the large Siemens baitery of 60 glass
jars is no exception to the above conclusion, although I
have only been partially able to make a comparison for the
want of a proper battery. In this, the action of the exciting
liquid is comparatively feeble, the distance between the zinc
and copper plates being some three, four, or more inches;
while in the portable battery in question, the exciting liquid
acts energetically, and the distance between the opposed zinc
and platinum plates is but 316 of an inch. The electro-
motive force of any galvanic arrangement is a function, not
cnly of the size and number of the plates, of the kinds of
metal opposed and of their distances apart, but also of the
energy of action of the exciting liquid.

The office and hospital batteries, however, will probably
never be replaced by any portable apparatus, however equal
or even guperior it may be in power, for the simple reason
that the zincs and liquid will require much more frequent re-
newal in the latter; for equal amounts of motive force, equal
amounts of zinc must be dissolved and liquid consumed.

The specialist and general practitioner will necepsarily re-

quire both kinds of batteries; but in any case where but a
single battery i3 employed by a physician, the portable one
would appear to have much the advantage. This one, hav-
ing 49 elements actively excited, has such high intensity that
it answers admirably for giving the interrupted current,
which hence is able to penetrate to the deepest muscles and
tissues; and the battery is, moreover, useful t> supply the
constant current.

A more particular description of this battery, as con-
structed by myself and used daily for the past ten months,
will now be given. The metal strips used are zinc and
platinum as before stated ; but carbon could be employed in
place of the latter, if the cells be made somewhat larger.
The zincs are 24 inches long, § inch broad and § inch thick;
the platinum strips are 2 inches long, % inch broad (crimped
to one half inch) and of thin foil; both metals are immersed
to a depth of 1% to 1} inches when in full action, which is
rarely required, generally from } to 4 inch immersion being
all that is necessary.

The strips of zinc and platinum are united by copper strips
in the shape of the letter U inverted, the platinum being
gsoldered to one extremity, and the other.being so made as to
lap partially around the end of the zinc which is retained in
place by the spring in the copper laps. These copper strips
are } inch broad, and 1% inches long, madein the form of the
letter T before being bent, the top of the T forming the laps
to retain the zinc. The zinc and platinum strips, being thus
united, are respectively passed through corresponding
rectangular holes made in a square piece of hard rubber
(wood might answer), 6} inches in dimensions by § inch
thick ; this plate has a rod in its center by which the whole
is readily raised or lowered, 8o as to give the proper immer-
sion, into a square trough of hard rubber forming 49 separate
cells; these cells are $ inch square inside, and 2} inches
deep. Thus the battery, with the metal strips immersed,
occupies a space only 6} inches square by 2% inches deep.
For service, however, the whole is enclosed in a thin box 6}
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
rubber (or metal) loosely placed across the upper part of the
box, having a hole in its center; through this, the rod sus-
taining the hard rubber plate with the attached metals pagses,
moving freely up and down, and held by a set screw at any
required depth of immersion of the zinc and platinum
couples. The zinc 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 same as that used in Stohrer’s battery, be-
ing a solution of bichromate of potash in dilute sulphuric
acid. To fill the trough with liquid, the pins are removed
and the box lifted clearfromit; 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 excess passing over into 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 indispeneable for the practical working of small batteries;
otherwise 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 current, the zincs have
lasted two months and the liquid over two weeks without re-
newal. Itis important that the liquid should not fill the
cells, so as to wet their top surfaces when the couples are
fully immersed, and that there should be no cracks in the
cell partitions; otherwise the high intengity 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
carelegsness.

By a simple arrangement. any number of cells from 1 to
49 can be brought into action; a pole changer and current
interrupter being added makes the battery complete. The en-
tire weight of the battery is about the same as that of a
good Faradic instrument, such for example as No. 4 of the
Galvano-Faradic Company’s manufacture; and it is equally
as portable.

In case zinc of the required thickness cannot be had for
the strips, they are readily made from the common thin sheet
zinc, by cutting slips 4 an inch broad and 12 inches long and
doubling up the two ends compactly so as to form a total of
six thicknesses; such strips when amalgamated become a
golid mass. The trough might be made of vulcanized rub-
ber, gutta percha, or even, for a temporary purpose, of thin
wood or pasteboard dipped into melted paraffin, getting a
coating of the latter of about 1.16 of an inch around the
walls of each cell.

Grove’s battery of 20 cells is referred to as a unit of
comparison on acceunt of its well known power, being
sufficient probably for all medical purposes; Stohrer’s modi-
fied battery of 32 cells, as perhapsthe best, taken all in all,

for office use that has ever been constructed.
e et ¢ o T ————————

ON the morning of the 12th June, a large aerolite fell in
the province of Musashi, during a violent storm. The
stone sunk some five feet into a paddy field; where it fell, it
has the appearance of having been red hot. It isto be re-
moved, eays the Yedo Herald to oze of the Yedo exhibitions,
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A New Telegraph Line between
New York,

The success attending Atlantic telegraphy has made people
express wishes for more cables and reduced tariffs—the lat-
ter being so high as to be somewhat exclusive,—and to enable
the public to send messages at a less rate, the Great Western
Telegraph Company was projected for the purpose of laying,
during the course of next year, a cable from England to
New York vi¢ Bermuda. This endeavor so far succeeded
that the public took the matter up,and a contract was signed
with Hooper’s Telegraph Works for the manufacture and
the laying of the cables,whichare now in course of construc-
tion.

The following particulars are given in Engineering: The
propoged route for the cable is entirely new. The cable will
starf from a convenient point at the Land’s End to the island
of Bermuda, and from thence to New York. From Bermu-
da,a cable will in the course of time be laid to St. Thomas to
connect with the network of West Indian cables, and there
are subsequent intentions of connecting Bermuda with the
coast of South America, which route is stated to possess the
great advantages of connecting Brazil both with England
and with New York by direct lines. The distances are as
follows: Land’s End to Bermuia, 3,225 knots; Bermuda to
New York, 762; total, 4,953.

In the existing Atlantic cables, the insulating medium 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 as
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 company, and more recently the
China and Japan extensions. The success of the present
cable, being the longest stretch of cable yet attempted, will
prove of material moment in the great question of gutta
percha versus india rubber.

Conductor.—The conductor consists of a strand of seven
tinned wires of annealed copper of the best quality and man-
ufacture, and the resistance of a nautical mile will not ex-
ceed 4'3 ohms at the standard temperature of 75° Fahr.;
this represents a conductivity of 923 per cent of pure copper.
The copper strand will weigh for this section 300 lbs. per
knot.

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

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

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

England and

ettt -0 GO G
Statistics of the Iron Industry,

The ninth census gives 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 27,554
hands, producing 2,052,821 tuns of pig, of the value of $69,-
640,498.

Bloomary forges, 82, employing 2,902 hands, producing 110,
808 tuns of blooms, of the value of $2,765,623.

Founderies, 2,653, employing 51297 hands, and producing
to the value of $99,837,218.

Forges, 103, employing 3,561 hands, and producing to the
value of $8,147,669.

Establishments producing bar, rod and railroad iron, nail,
plate, etc., 309, employing 44,643 hands, and producing to the
value of $120,301,158. .

—_— ., e T———————
Condensing Liquid Steel.

At the Austrian Steel Works, of Neuburg, Styria, Cheva-
lier Stummer, of Trauenfels, has carried out a large series of
experiments in order to weld the interior particles of cast
steel to each other as strongly as possible, and to prevent the
honeycomb, which is an accumulation of fine pores, filled
with elastic gases which are inclosed in the cooling metal.
The principal result of these experiments is that it is quite
possible, by exposing the semi-fluid metal to great pressure, to
unite all the pores within a very limited space in the center
of the steel block. This fact is of the utmost importance in.
the manufacture of heavy steel ordnance, whick is intended
to bear the strain of very great charges, as in that case it is
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 a pressure of from 6 to 9 tuns on the square inch.
will be sufficient to compress a red hot steel ingot before its
solidification, and give it an even structure throughout the
whole mass, while the impact even of a very heavy steam
bammer, like Krupp’s 50 tun hammer, is principally spent
on the outer part of the block, and the result will be the ab-
gorption of the power before it reaches the center,and the
exterior of the mass will be elongated and cause the tearing
asunder of the central part. Only very heavy hammers or
rams will effectually overcome the vis nerti® whicha very

heavy casting opposes to them.
R4 4B MO —— e

Mzussrs. J. A. SAkEs & Co., of New York city, have made &
contract to furnish to the United States Navy two hundred
thousand pounds of pickles for seventeen thousand five hun.
dred dollars,
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COFFEE HULLING AND POLISHING MACHINE.

We this week put before our readers a further invention
by Mr. José Guardiola, of Chocold, Guatemala. It consists
in a machine for hulling and polishing coffee, rice, etc., and
its pr incipal feature is an improved construction ef the pol-
ishing faces of the rotary stones or other articles between
which t he coffee, etc., is 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 hull-
ing stones in blocks. The polisher, A, is shown also in Fig.
%’ which is a detail section of the same.

B is a covering of india rubber applied to the pol-
isher, and C is a 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 grains
breaking while being subjected to the necessary de-
gree of friction, The rounded surfaces of the wire
facing are sufficiently hard to remove 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 may,in scme cases, only
be necessary to have one of the stones prepared as
described, and the face of the other may be roughened
or grooved in the usual manner.

Patented through the Scientific American Patent
Agency, July 80, 1872. For further information ad-
dress José Guardiola, care of Ribon & Mufioz, 63 Pine
street, New York, or care of J. C. Merrill & Co., 204 Cal-
ifornia street, San Francisco, Cal,

—_—————————————
Rock Ice that mever Melts,

The following yarn, which willdo verywellfora hot
weather romance, is produced by a Tennessee 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 county, Msajor J. L. Webb, our ex-
cellent sheriff, and J. P. Wilson, our efficient tax col-
lector, were together at Major Webb’s, and for recrea-
tion took a walk in and around his farm, when coming
to the hills on the south of Major Webb’s place, they
approached the mouth of a cave in the side of a hill,
from which, in wet weather, a stream of water usually
flowed. Feeling very warm, they concluded to enter
the cave to cool off a little, and upon entering were
surprised at the unusual coldness that pervaded the
cavern.

“ Thinking there must be something in the dark re-
cesses of the cavern to produce such unusual coldness
in the atmosphere, they concluded to penetrate still
_ further to see if they could not clear up the mystery.
" Procuring lights, they entered the cave and, after pro-
ceeding some seventy-five feet, upon turning an angle
they beheld, to their astonishment, the whole interior
of the cave festooned with the most beautiful stalagmites
the eye of man ever beheld. Holding up their lighte, they
gazed upon the beautiful sight with pleased astonishment,
and upon a nearer approach they found the stalagmites to
resemble the hardest, clearest ice, and cold as the touch of
the Ice King himself. Becoming by this time chilled threugh
with the coldness of the place,each of the gentlemen broke

off a lump of this strange wonder, and started to return. Be-
fore reaching the mouth of the cavern, their hands were so
chilled they could scarcely hold the strange substance, and
upon reaching the outer air they laid it down upon the
ground, thinking it would soon acquire the temperature of
the atmosphere. Arrivingat the house, they placed the crys-
tals on a table 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, oné of the party
suggested that they should try it in a pitcher of water, which
was soon declared equal to the best ice water. At dinner
they tried it in milk, and it soon made Mrs, Webb’s excellent
buttermilk as cold almost as ice itself. It produced the same
effect upon butter as ice, and still retained its original frigid-
ity. A number of persons have since visited this wonderful
cave and carried off portions of this rock, which they are
using for all the purposes of ice, and it sustains no diminu-
tion in bulk or loes in coldness. Strange and improbable as
all this may seem, it can be certified to by numbers of our
best citizens. Dr. Black is using it in his practice. Mr.
Thomas French and Colonel Waggoner, hotél keepers in Lin-
den, used it- in their hotels during court week, to the aston-
ishment of their guests. Specimens will be sent to our State
geologist for analyzation.”

-+ >
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
and steam surfaces, 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, easily comprehended.

The boiler is of the upright tubular type, embracing the
special improvements hereafter described. Its chief pecu-
liarity 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 is a horizontal section of the boiler through
XY. In Fig. 1, A is the grate, B the fire chamber,and C
and C' the surrounding interior and exterior shells, The

products of combustion following the direction of the arrows
in the engraving, arising from B, first pass through the fire
tubes, @ @ @ a, intothe mixing chamber, E. From this re-
ceptacle, the gases have their exit through the large open-
ings, F F F, and after having imparted a portion of their
heat in the ordinary manner, are retained by the conical
easing, P, which incloges the space, G, They are consequent-
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ly compelled to descend through the fire tubes, b, into an an-
nular chamber, H, which is inclosed in a conical casing, Q.
Thence the gages rise through the exterior circle of fire tubes,
¢, pass into the large space, I, and finally are discharged
through the chimney at the apex, the object of forcing them
through this circuitous course being to gain the full benefit
of every particle of heat. The particular enlargement above
referred to consists of the space between the annular tube
sheets, M; M,, and the outer casing, R, in which are the cir-
cles of tubes, b and c. '
A special point of advantage to which attention ig directed,
is the arrangement of the water spaces. A central chamber,
W, will be noticed, extending above the crown sheets as far
as the mixing chamber, E. At this point, it is reduced in size
16 a tube, W, which terminates at the bottom of the steam
drum, S—its open upper end being surrounded by a perfora-

ted cover, V, which prevents a too violent upward motion of
the current generated in the lower chamber. In connection
with the other water spaces which lie between the systems of
tubes, surround the fire chamber, occupy the interior of the

//‘T\"“U.‘
.‘
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surrounding cagings of the mixing chamber, and finally cov
er the lower portion of the steam drum, 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, am-
ple provision has been made. By removing the covering at
Q, the tubes, 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, cpening up-
wards in order to prevent its becoming obstructed
through priming of the boiler. To the left of the
illustration is the appliance for the test cocks and
glass water gage, which, it is claimed, prevents these
appendages from being choked or otherwise rendered
inoperative. Its form is plainly shown and needsno
special explanation.
The efficiency 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 boilers 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 muchlarger area than could be
afforded if the lower portion of the boiler were made
on a cylindrical instead of on a conical form. Asre-
gards economy, 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
safety from danger of explosion will be apparent to
every mechanic. Ample steam space is afforded,
which may be increased by making the steam drum
_ of any required hight. The outside covering forms &
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-
ized. In proof of how thoroughly this is done, it is
stated that the exterior shell never becomes suffi-
ciently heated to blister the paint with which it is
coated ; and we are informed of a case where a thirty
horse power boiler has been used 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, Mass., in the Valley Worsted
Millg, in Providence, R. I, on board the steamboat
Plymouth Rock, and in many large manufactories
throughout the country. Letters for further informa-
' tion should be addressed to the inventor, Mr Daniel
Flynn, Fall River Iron Works, Fall River, Mass.
The patent bears date Nov. 15, 1870.
—>

NICKEL PLATING BY THE BATTERY.—Professor Bottger
mentions a curious fact that patents have recently been taken
out for nickel plating by a process discovered and published
by him thirty years ago. He reprints hisown article on that
subject, published as early as 1843, in Erdmann’s Journal

Sfi prakt. Chemie, vol. 80, page 267.
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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
spractice is due to the finally successful introduction of some
device which had long been known, and whose success at
last has been attained through the persistence and ingenuity
of an inventor who has fortunately hit upon some minor
yet essential improvement in detail, or whose business cap-
acity and opportunities have placed him in advance of his
fcllows.

Twenty-five years ago a French inventor, M. Prospére
Vincent du Trembley, brot ght into notice what is now known
as the “binary vapor engine,” or the “combined vapor
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 1m-
pelled by steam, usually, and the fluid, having done its work
there, is exhausted into another part of the apparatus where
it is allowed to communicate its unutilized heat to some
liquid volatile at a lower temperature; and the vapor of this
second liquid, by its expansion in a second cylinder, yields
additional useful work. Ether, chloroform, and carbon bi-
sulphide, or, as the latter is popularly termed, bisulphide of
carbon, have all been tried without permanent success. Du
Trembly used the vapor of ether.

Could an absolutely perfect binary vapor engine be con-
structed, its performance would exhibit precisely the same
economy of fuel as would a perfect steam engine working
between the same limits of temperature. There is, there-
fore, no purely scientific reason for anticipating economical
advantage from this form of prime mover. There are, how-
ever, some practical considerations which would, at least,
make it appear possible that the introduction of this form
of engine may ultimately occur as a consequence of a su
periority in economy over even the best of modern engines.
It is evident that a wasteful steam engine may be converted
into an economical binary engine in which a large amount of
the heat, formerly wasted, may be succeesfully utilized ; and,
in all non-condensing steam engines, some considerable pro-
portion of the heat of the exhaust steam may be saved by
sucha change. Could the additional engine be constructed
and operated at a moderate expense, it seems very certain
that the binary plan would, in very many cases, be certainly
advigable. Even with the best of condensing steam engines,
it is by no means certain that the heat abstracted in the con-
denser migkt not be more economically removed and made
useful by a fluid whose vapor has a higher tension than
that of water at the same temperature.

It may possibly be yet learned that, upon the whole, the
leakage of air into the condenser is a more serious evil, and
that the power absorbed by the air pump and the use of
condensing water in such large quantities may be more ob-
jectionable than the leakage outwards of minute quantities
of vapor and the other difficulties attending the use of a
really well designed and carefully constructed binary engine
doing similar work. There remains much to be done in the
way of experimental investigation before the subject can be
treated of fully and intelligently, and we are hoping that
valuable information may be derived from experiments in
progress with the bisulphide of carbon engine of Mr. Ellis
(of which we gave an illustrated description in the SCIENTI-

*¢ Manuwel du conducteur des machines a vapeur combinees ow machines
binaires,;”’ Lyons, 1850.
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FIC AMERICAN of January 13, 1872), and from independent
research. Mechanical difficulties have hitherto prevented
the success of this form of engine, but it cannot be pro-
nounced unlikely that coming inventors may make the sys-
tem commercially valuable. Tight joints and good packing
will do much toward making it a succees, if success be pos
sible, and a method of producing the volatilefluid at smaller
co.t is hardly less essential.

Both of these requisites are said to have 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 eoal per hour, an extraordinary per-
formance if the statement be correct.

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

Itis to be hoped that the new engine may be thoroughly
tested and reported upon by known experts and recognized
authorities, and that we may be given statements of power
developed, fuel consumed,loss of bisulphide by leakage dur-
ing a period of considerable length, together with a statement
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
every professional engineer will be anxious to learn whether
the binary vapor engine has at last proved itself capable of

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

designed, properly constructed and skillfully managed.
2

ANOTHER GREAT ENGINEERING WORK,

A contract has lately been signed betweenthe 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 tunnel 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 menths, the
forfeit is then to be increased to $2,000 a day. The contract-
er deposits $1,600,000 as security for the faithful perform-
ance of the work. If the delay exceeds the contract time
beyond one year, the contract is to be broken and the com
pany take possession of the secarity money. The contract-
‘or is an eminent civil engineer,and a man of rare abilities.
He was formerly a journeyman carpenter in Paris,

—_—— e e ——————————

FAST CANAL STEAMING.

Mr. Simon Stevens, President of the Tehuantepec Railway
Company, has written a letter to the Canal Commission of the’
State of New York, in which he gives some useful informa-
tion in respect to steam transportation on canals. He thinks
that the only way to obtain speed and economy, by the use of
of steam power on the Erie Canal, is to line the banks with
stone, in order to prevent damage by wash, which he says
can be done for $2,000 per mile ; the canal would then be ren-
dered available for steamboats of suitable dimensions, run-
ning at the fastest speeds.

He instances the success of the Caledonian Canal in Scot-
land which, in 1838, was lined with stone throughout, and
says that the system ‘i3 brought to such perfection that
steamers drawing seventeen feet of water ply daily through
the canal at an average speed of from seven to eleven miles
an hour without injuring its banks. The same system is per-
fectly feasible for the Erie Canal, and, if adopted, would en-
able the ordinary towboats, similar to those in the New York
harbor and elsewhere, to be used with perfect safety and
economy at a speed of from four to six miles per hour.

After the inner slopes of the banks of the Caledonian Ca-
nal had been thoroughly pitched with rough, irregular quar-
ried stones, the annual expense of dredging the bottom of
its channel was materially reduced. That canal is 110 feet
wide at the top, 50 feet at the bottom, and 21 feet deep. The
Suez Canal was made 320 feet wide at top, 60 feet at bottom,
and 26 feet deep. Nearly the entire amount of dredging in
the Suez Canal is required, not because of the drifting sands,
ag heretofore supposed, but because the washings of its banks
are constantly filling its channel.”

-+
THE CAUSES OF EXTRAORDINARY CONDITIONS OF
WEATHER.

Nothing is easier than to invent an apparently very scien.
tific cause for any natural event, and this is the simple rea-
son why so many people indulge in this kind of mental exer-
cise. When the winter is severe in the Eastern Siates of the
Union, we hear of a change in our climate by a change in
the direction of the Gulf Stream ; when the summer is a little
hotter than usual, we hear of great discoveries having been
made, with the spectroscope, in the sun, where immense
masgses of burning magnesium have been seen; when we
have a rainy season, it is due to an extraordinarily great
number of sun spots; when we have a dry season, it is that
the sun is free from spots, or it is advised that we may produce
rain by firing many guns or setting the woods on fire. And

notwithstanding that these reagonings are always afterwards
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annihilated by facts, people will go on in the same way to
argue on points on which their information is necessarily
very limited, and editors will publish all kinds of crude no-
tions, which appear especially welcome to the daily papers,
for the simple reagon that they fill up the columns with a
topic in which every one is more or less interested, namely,
the weather.

The idea of a change in the direction of the Gulf Stream
is pretty well exploded at the present date; while that of the
great heat of the sun during this summer ought at once to
have been set at rest by the reports from New Zealand; as
the telegraph informed us that at the same time the winter
there, which falls in July and August, was of extraordinary
severity, so that heavy wagon loads crossed the frozen rivers,
whieh " has seldom, if ever, been the case in other winters.
That large island is surrounded by currents from a kind of
Pacific Gulf Stream, which make its winter climate ordinar-
ily equal to that of Florida, notwithstanding it is at about
the same latitude as New York, 40°. If now, the sun were
go much hotter than usual, it would have been also hotter in
New Zealand, where it shines during our night, and the
winter there would then have been unusually warm, in
place of unusually severe. People, in giving reasors for
peculiarities of the weather, should first ask if that peculiar
feature has been observed over the whole globe, as in that
case only could it be ascribed to so general a cause as the
sun. It was the same when, in the summer of 1870, a great
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 cold, we received the following telegraphic report
from England: “ A panic prevails among the farmers by the
continued dry weather,” When, the year before, the weather
was exceedingly dry out west, and 'it was asserted that a
great 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 being the cause of all evap-
oration and therefore of all rain, an increase in that heat
will increase the evaporation and consequently the rain, and
a decrease must do the reverse ; so that, if it be supposed that
the sun is 8o covered with spots that half its heat is taken
away, half its evaporating power would be lost, and when
only half as much water goes up as vapor, only half as much
can come down as rain. Thus sun spots, so far from increas-
ing rain, tend to diminish it.

If 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-
ly different in different localities. Everybody knows of
course that it is always cold at the poles, and hot at the
equator; everybody ought to comprehend 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 whole earth
at the same time; that, on the contrary it is always cloudy or
ever perhaps always raining somewhere, or a thunderstorm
is going on in some locality or other. And further, if one
locality has mauch rainfor a time, it is at the expense of some
other locality which is deprived of its usual allowance. In
ghort, we must come to the conclusion that on our earth’s
gurface there is always every possible kind of weather pre-
vailing somewhere. Conscquently 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.

Inregard to the high temperature prevailing during sev-
eraldays in July and August, it must be kept in view that
local circumstances, such ag direction of wind, barometric
pressure of atmosphere, hygrometri¢c condition of the same,
when acting in the same direction, are amply sufficient to
raise an ordinary summer temperature a few degrees, so as
to produce an uncomfortable condition of the atmosphere.
Such an explanation is more gatisfactory than the far fetched
attempts at explanation by assumed solar disturbances,
which could not affect alone New York city with a few hun.
dred miles around without having effect on the rest of the
globe.

R e ™ e e e

THE GOVERNMENT EXAMINATION OF BREECH LOADING
ARMS,

The Board of Army Officers, ordered by the government to
examine into the various inventions in breech loading small
armg, convened at the army head quarters in New York on
the 4th ultimo. As the important duty of selecting a weapon
for the equipment of the entire army devolves upon the offi-
cers detailed for this service, their investigations will be con -
ducted with the utmost thoroughness and impartiality. For
the information of all interested in the small arms industry,
the following is published :

4th STORY ARMY BUILDING, COR. HOUSTON AND
GREENE ST8., N. Y., September 4, 1872,

Notice is hereby given to all persons who desire to submit samples, or to
appea&- 1111 person before this Board, that it is now 1n session at the above-
named place.

All written communications will be addressed to the Recorder of the
Board, and samples of arms will be received at the Board rooms between
the hours of 10 and 3 daily, until farther notice.

HENRY METCALFE, Second Lieutenant, Ordnance Recorder.

We learn from the Army and Navy Journal that a petition
is being circulated among inventors, requesting the Board to
hold its sessions and trials on the grounds of the National
Rifle Association. at Creedmoor, which, from the practical
advantages presented by the change of site, will probably be
granted.

A large entry of inventions is anticipated. The Board, de-
siring to show every liberality, will receive arms not as yet
completed, but in course of construction up to the last day of

OFFICE OF THE BOARD ON BREECH LOADING SMALL ABMS,;

trial. This gives at least five weeks’ additional time for the
completion of models.
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WHO IS DR. VANDER WEYDE?

During the past few weeks, an esteemed correspondent, J.
W. Nystrom, Esq., C. E, of Philadelphia, has furnished to
our readers several interesting communications, some of
which have been answered and criticised by another of our
valued correspondents, Dr. P. H. Vander Weyde, of this city.
From the tenor of the following letter it would seem that our
Philadelphia correspondent is a little suspicious of the re-
spectability of his antagonist. But we can assure him that,
in Dr. Vander Weyde, he has a foeman worthy of his lance.

To the Hditor of the Scientific American :

S1R :—Will you be kind enough to inform me, through
the SCIENTIFIC AMERICAN, if Mr. P. H. Vander Weyde, of
New York, has a doctor’s diploma, and if so, from which
polﬁegz}e he has received that title ? And what kind of a doctor
is he

The answer to these questions will greatlv oblige yours
very respectfully, JonN W, NYSTROM.
1010 Spruce street, Philadelphia, Pa., Sept. 7, 1872.

We would inform our correspondent that Dr. Vander
Weyde is a physician of the strictest orthodox sect; that he
is an honored graduate of the New York University Medical
College, of which John W. Draper, LL.D., is President; that
he holds the regular diploma of that institution; that he en-
joys the fellowship and esteem of many of our leading pby-
gicians and prominent men of science; that he is a native of
Holland, where he received a university education; took the
degree of Doctor of Philosophy in 1840 ; was the editor of a
gcientific periodical; in 1845, at Amsterdam, he received the
honorary prize, consisting of the gold medal of the Society of
Sciences for his essays upon natural philosophy.

Dr. Vander Weyde is now a citizen of the United States.
From 1859 t0 1864, he was Professor of Physics, Higher Math-
ematics and Mechanics at Cooper Institute in this city., Dutr-
ing nearly the same period, he was also Professor of €Chemis-
try in the New York Medical College. From 1864 to 1866, he
was Professor of Industrial Science in Gerard College, Phila-
delphia, Pa. His contributions to the scientific literature
of the day hawe been very extensive, and are widely known.

These are only 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 distinguished gentleman
whose public standing he has questioned.

—CES-+ >
CHEMICAL MEANS OF PREVENTING SCALE IN
BOILERS.

In arecent number, we treated of the means acting me-
chanically to prevent the formation of deposits in boilers.
Inthe 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 effect a 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 suggest itself, is carbonate of
goda, first proposed by Kuhlmann and recently again by
Fresenius. We shall see that some authorities have affirmed
that this substance may itself be detrimental; that a large
surplus may corrode soldered joints or dissolve putty, if
any be used. On the other hand, others maintain that they
had used carbonate of soda for years with decided benefit and
without detecting any such damage to the joints of the boiler.
In all cases, it will be proper to regulate the addition of this
material in such a manner that it will just suffice to decom-
pose the sulphate of lime in the feed water.

Fresenius has recommended a ready method for ascertain-
ing the quantity. To a measured volume of the feed water,
a solution of carbonate of soda of known strength is added,
until no further turbidity takes placge. When the whité pre-
cipitate has deposited itself, some lime water is added to a
sample of the clear liquor; if it becomes very turbid, too
much goda has been added; and the contrary is the case if,
in the clear liquid, a further addition of carbonate of soda
preduces 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 calculated.

Soda is employed in various manners. Runge recom’
mended boiler tenders to draw off the clear water from the
deposit, which would be unnecessary labor; for if particular
precaution be neceggary that the required amount of soda be
not exceeded, the mixture may be made in the feed water
heaters or in another vessel, before being pumped into the
boiler. Thke ordinary way of procedure consists in putting
in the boiler sufficient soda to last some time. It is evident
that, in such a case, it must be considerably in excess in the
beginring, ard that it will be used up in time. In such ir-
stances, it is possible that the boiler is injured by the surplus
of «arbonate of gcda, and some writers maintain that the
cause is to be attributed to cyanide of potassium, from which
commercial carbonate of soda is rarely free. Kuhlmann re-
commends the use.of two or three tenths of a pound of soda
per horse power per month. It is evident that this propor-
tion can only be an approximation, from the fact that the
conditions vary according to the construction of the boiler,
the tension of the steam, the duration of a day’s work, and,
primarily, to the nature of the water. The sulphate of lime
is converted into carbonate of lime (and so loses all its ad-
hesiveness) when boiled with a solution of potash or soda;
these two substances may also serve for the cleaning of in-
crustated boilers. And we must here remark that those in
favor of the use of soda declare that such boilers as become

leaky only remained tight in consequence of the scale which
incrusted therein. In case the scale should not be complete-
ly dissolved by soda, dilute muriatic acid may afterwards be
tried, the employment of which would be ineffective if scda
were not used beforehand; but this remedy ghould enly be
resorted to in cage of the utmost necessity and in simply con-
structed boilers. Due precaution ghould also be taken that
the acid be completely washed out-

With regard to the substitution of caustic potash or soda
for the respective carbonates, the result remains the rame,
and it is not clear to the writer, why the more expensive
caustic alkalies are to be preferred to the cheaper carbonates.
Muriatic acid and chloride of barium, in mixture,are only to
be employed with great caution. By the addition of the latter,
sulphate of baryta is produced from the gypsum of the
water, as well as from the other sulphates. Respecting the
muriatic acid, it is added for the purpose of dissolving the
carbonate of lime; and it is stated that it is preferable to use
the clear water only, although sulphate of baryta does not
form any cohesive and adhesive deposit. The danger of
ueing muriatic acid need scarcely be pointed out.

Carbonate of ammonia plays a part corresponding to that
of the fixed carbonated alkalies; it precipitates the solution
of the bicarbonate of lime, as well as that of the sulphate
of lime, and forms sulphate of ammonia with the latter.
Since a part of the carbonate of ammonia volatilizes always
with the steam, one must not use the steam for purposes
wherein the volatile alkali coald be huriful, as for instance,
in steaming cotton tissues printed with topical colors, or for
heating dyers’ vats, etc. The other ammonia salts, such as
sal ammoniac and the acetate and nitrate of ammonia, act
quite differently, This becomes obvious when we congider
the part which sal ammoniac plays. O.Smith observed that
one equivalent of freshly precipitated carbonate of lime,
when boiled with one equivalent of sal ammoniac, forms
chloride of calcium, and that carbonate of ammonia passes
off from the boiling liquid. Gypsum and carbonate of lime
in presence of sal ammoniac are converted into chloride of
calcium, carbonate of lime and sulphate of ammonia. Elsner
was of opinion that sal ammoniac fulfils every reasonable re-
quirement, and he considers one part sufficient for 1,200 parts
of spring water. There is no doubt that salammoniac renders
good service in dissolving scale, but it must not be over-
looked, however, that all ammonia salts corrode stop cocks
and other parts of the boiler made of brass.

Regarding substances containing tannin, 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 horse power), and Roard recommends mahogany sawdust
in‘the proportion of eighteen quarts for a ten horse boiler for
every three months. Some of these materials possess also a
mechanical action, about which we spoke in our previous
article.

A+
THE MARRIAGE OF FATHER HYACINTHE,

In the month of July, 1867, by the favor of a United States
senator who was returning from abroad, we received a small
package containing three corsets, accompanied by a letter
dated 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,
‘asaint, to attend to all my affairs relating to my invention ?”

In a subsequent letter concerning her patent business, she
commences: “I beg you will not allow this letter to leave
your left hand till your right hand answers it.” And again
she writes, from the Alps: “Here I am among the eternal
snows, clouds, rocks, monks, and dogs of St. Bernard.” Dur-
ing the pending of the application before the Patent Office,
we received a number of letters from our fair client, all of
which bear evidence of the writer’s genius and superior busi-
ness qualifications. In the patent records for September 8,
1868, may be found the name of Emilie J. Meriman, paten-
tee ef an improved corset. It is to this lady that Father
Hyacinthe, the eloquent and gifted Frenchman and Catholic
clergyman, was mariied the other day in London. The new
wife of the reverend father is very beautiful, and is gifted
with rare talents.

This marriage will not, we presume, be promotive of a re-
conciliation between Father Hyacinthe and his former reli-
gious order, and we therefore indulge the hope that it may
influence him to seek in this, the native land of his bride, a
new and happy home. He would be cordially welcomed Lere,
and as a citizen of the United States would enjoy the most
extensive opporturities for usefulness.

——ee R+ LR - 4 e

PATENT OFFICE ITEMS.

The Commirsioner of Patents has granted an extension of
the patent of Theodere Heermane, of Illinois, for coffee roast-
er, and of Harlow H. Thayer, of Boston, Mass., for journal
boxes, and has refused an extension to Clayton Lippincott,
administrator of Sherburne C. Blodgett, deceased, of New
Jersey, for sewing machine.

Lewis W, Haupt, C. E,, Assistant Examiner in the class of
Civil Engineering and Architecture, has resigned his position
to accept the chair of Agsistant Professor of Civil and Me-
chanical Engineering and Mathematics at the University of
Pennsylvania.

The receipts of the Patent Office during the month of

Avugust last were $57,217.75.
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE,

BITUMINOUS COAL AND IRON MANUFACTURE.

Professor E. B. Andrews, State Geologist of Ohio, read be-
fore the Association, at itsrecent meeting at Dubuque, an in-
teresting paper on coal. He states that, so far as his observ-
ation extends, a coal seam has never been accumulated on
high grounds, or ground above water level; and such forma-
tions could not take place, because it would be impracticable
to establish the conditions of accumulation on the side of a
hill. Hence it is impossible in the nature of things that two
distinct seams of coal could ever coalesce, since their subsi-
dences must take place in parallel lines. To suppoge other-
wige would involve a very unequal subsidence over very lim-
ited area, amounting, indeed, to a convulsion of Nature,
which is almost incredible. For example, Professor Andrews
has yet to see two seams of coal 50 to 100 feet apart in one
place come together in another within a distance of a mile or
a few miles so as to make one geam, though the contrary has
often been asserted by other explorers. The apparent excep-
tion to this is in cases where a gmall local basin of coal has
been formed and subsequently filled in with clay sediments,
and after that a new coal seam has been established, like a
lid to the basin, and continuous with its edges.

Referring to the solidification of coal, which is generally
considered an exceedingly slow process, Professor Andrews
states that it is comparatively rapid. Thus it appears that
where a gully bas been torn out of a coal seam by a rapid
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 being slightly water worn. Thege boulders
in turn bave again been covered by subsequent depositions
and are found at considerable depths, near the base of the
coa.]l measures.

There are three leading varieties of bituminous coal; the
ordinary resinous or caking coal, the splint,and the cannel
coal. These pass into each other by almost imperceptible
gradations. The resinous coal seems to be the normal condi-
tion which the buried vegetation first assumes, and splintand
cannel are modified forms, the cannel coal having lostall
trace of structure, and containing no organized forms except
stigmaria, which are very abundant. The ash 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 Ohio coals is 077 per cent. Sulphur is found in
all coals, being a 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 has abundantly shown in his chemical examination
of the Ohio survay. Sometimes the sulphur isso exclusive-
ly combined with the more bituminous 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 gtack without detriment to the
iron. Coal for the blast furnace, if used in the raw state,
must be a dry burning coal, so as not to expand in coking
and thus choke the furnace. The coke of the dry burning
coals has a tendency to be legs firm than that made from the
more bituminous or coking varieties, and consequently will
not go well sustain in the blast furnace the weight of the su-
perincumbent materials of the charge. The coke made from
the softer coalg, like the Newcastle of England and the Con-
nellsville of Pennsylvania, has a hard, cinder-like formation,
enabling it to bear the burden of furnaces of great hight,
those of England 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 meet
with disastrous results, unless, by simplemechanical contriv-
ances, the vertical pregsure of the burden can be relieved
and the coke at the bottom of the furnace allowed to rest
lightiy and not under heavy weight; thus securing the most
intense and perfect combination of the carbon at the base of
the furnace. Such contrivances are by no means impractica-
ble.

TEMPERATURE OF THE POLAR REGIONS,

Professor Wheildon, of Concord, Mass., advanees, in oppo-
sition to what is known as the Gulf Stream theory, an atmo-
spheric theory to account for ameliorationg of climate and
an open sea in the polar regions. The accounts of arctic
voyages, it is stated, show sudden rises of temperature when
nothing but an unlimited extent of ice is near. These
changes, it is considered, could not have been consequences
of proximity of open water, which, at best, would be of 29°
temperature. The theory of Professor Wheildon is that
open water, melting ice, rain after snow, and other pkenome-
na of the sort in arctic regions, are not caused by winds
warmed by an open sea, but by a circulation of air in which
warm winds descend from upper atmospheres; being a circu-
lation by which winds heated at the equator reach the poles.

INSECTS SHAPED TO THE NEEDS OF FLOWERS,

The flowers of the Yucca plant are peculiarly constructed
so that it is impossible for the pollen to reach the stigma, it
being glutinous and - expelled frcm the anthers before the
blossoms open. It has been therefore the opinion that the
plants must needs rely on some artificial agency for fertiliza
tion. Professor C. V. Riley, of St. Louis, has Jately discovered
that the work is done by a small white moth which he calls
pronuba Yuccasella, and which forms the type of a new
genus. It is most anomalcus from the fact thatthe femaly
only has the basal joint of the maxillary palpus wonderfully
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modified into a long prehensile spined tentacle. With this
tentacle she collects the pollen and thrusts it into the stigma-
tic tube, and after having thus fertilized the flowers she con-
gigns a few eggs to the young fruit, the seeds of which her
larvee feed upon. The Yucca is the only entomophilous
plant known which absolutely depends for fertilization on a
single species of insect, and that insect is remarkably modi-
fied for the purpose. The plant and its fructifier are insepar-
able under natural conditions, and the latter occurs through-
out the native home of the former. In the more northern
portions of the United States, and in Europe, where our Yuc-
cas have been introduced and are cultivated for their showy
blosgoms, the insect does not exist, and conseqently the Yuc-
cas never produce seed there, The larva of the pronuba eats
through the Yucca capsule in which it fed, enters the ground
and hibernates there in an oval silken cocoon. In this stage
the insect may easily be sent by mail from one part of the
world to another, and our transatlantic florists may, by intro-
ducing it, soun have the ratisfaction of sesing their American
Yuccas produce seed without any personal effort on-their part.

JEWELS IN THE UNITED STATES,

It is stated that the chief discoveries of rubies and sap-
phires in this country have been made in Macon and Chero-
kee counties, North Carolina, where the mining of corundum
is carried on to a great extent. A ruby has been found of
the weight of a pound. A crystal of ruby and sapphire cor-
undum, weighing 315 pounds, has been sold for $350. These
specimens are all found in beds of chrysolite which extend
into Georgia, a distance of 100 miles; that is, corundum is
found only in chrysolite. Professor Carr has recently seen
one of these crystals which had partially become tourmaline
—at least one half of it having become metamorphosed ifito
that stone, -

Professor I. Lawrence Smith, of Louisville, Ky. having
made the subject a specialty, declares his belief that the so-
called diamonds discovered .in this country were rot dia-
monds, but That they are colorless sapphires which, if prop
erly cut,are nearly if not quite as brilliant. They will
scratch every other mineral, except the diamond itself.

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

ANOTHER LADY SCIENTIST.

Place aux dames! Miss J. Swain, in the late convention at
Dubuque, read an excellent paper on “ Why we differ, or the
law of variety,” treating her subject with remarkable taste
and ability. The fair philosopher discussed the material as-
pect of humanity, how each individual consisted of a little
more or less hydrogen, oxygen, nitrogen, carbon, sodium, sul-
phur, and phosphorus respectively, ard judged that differ-
ences in the proportion of these ingredients, 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
buildipg in Eogland, & fiddler offered to fiddle it away. Strik-
ing one note after another, he eventually hit its vibrating
note, or fundamental tone, and threw it into such extraordi-
nary vibrations that the bridge builders had to beg him to
desist. Only recently a bridge went down under the tread of
infantry in France who had not broken step, and 300 were
drowned. An experiment i3 often referred to of a tumbler
or a small glass vessel being broken by the frequent repeti-
tion of some particular note by the human voice. It is gaid,
and may be trus, that certain German tavernkeepers increase
their custom by the occasional performance of this feat. In
the Talmud there is a curious question raised as to what
would be the damages if a domestic vessel were broken by
a noise made by an animal, such as a barking dog.
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LETTER FROM PROFESSOR R. H. THURSTON.,

The mackinery used in copper mining.—Homeward journey-
ing from the Lake Superior region.—The new city of Cli-
cago.—General character of the mnew buildings—The
water machinery.—The North Chicago Rolling Mills.—
Manufacture of Bessemer steel.—Description of the pro-
cess.

NIAGARA FALLS, August, 1872,

In presence of this most sublime of all earthly scenes, one
feels very little like writing of such vulgar concerns as thoge
which must form tte subject of this letter; but as we found,
in copies of the SCIENTIFIC AMERICAN that we obtained in
the little mining towns recently visited, the commencement
of the series, it wiil probably be expected that others follow
uninterruptediy.

COPPER MINING MACHINERY,

When writing from Negaunee, I had intended, had space
permitted, to' describe the machinery in use in the mining' re-
gions visited.

There is usually but little machinery about a mine, what-
ever its character or lecation. The ore is raised through ver-

tical shafts in iron buckets, and through inclined shafts in-

skips, as the miners call them, peculiarly shaped wagons
having small wheels which run upon a tramway laid upon
the lower side of the shaft. The skips ave also made of
iron. The hoisticg rope is usually of iron wire of from
seven eighths to one and a half inches diameter, according to
circumstances, the smaller size being sufficient for inclined
shafts and light loads, and the larger being required where

heavy loads are raised through vertical shafts., The rope is
led through a series of heavy blocks, or over a set of larger
pulleys, to the engine house, where it is wound upon a drum
of from thirty to forty-eight inches in diameter. In one
case, where a one and a half inch rops was used, th> drum
wasg eight feet in diameter. A small quick-running engine
is generally used to drive the drum when hoisting, and a
brake controls the latter when the engine is thrown out of
gear and the bucket is lowered. The strap brake is used
with the best winding machinery, and the compression is
effected by a right and left handed screw, whose connection
with the strap is made by means of nuts secured to the
strap ends.

At the Jackson mine, near Negaunee, the compression is
obtained by a very neat and immensely powerful combina-
tion of levers and screw, designed by Captain Merry, the su-
perintendent of the mine. 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 Champien iron mine, the winding machinery is well
made and highly finished. It does excellent work, and is
considered by many to be the finest in"that section. It was
built in Detroit, and I very much regret that the name of
the firm of whom it was purchased has escaped from my
memoranda. I think, however, it is from the Michigan Iron
Works of Messrs. Hodge & Christie. At a number of places
we found the very neat and effective stone breaker of Messrs.
Blake, of New Haven, an admirable machine.

- HOMEWARD JOURNEYING.

From Negaunee we came by rail to Escanaba, thence by
steamer through Green Bay to Menominee, and, there taking
the train again, reached Chicago in just twenty-four hours
from Negaunee,

NEW CHICAGO.

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

The resurrection of Chicago after the great calamity is
something marvelous. Rebuilding commenced befora the
fire was extinguished, and has gone on unceasingly since.
The results of such wonderful enterprise 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, an? 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 ba that the great fire will be
considered, upon the whole, as having been a benefit to the
city, notwithstanding the terrible suffering that came upon
the citizens of this portion of Chicago as its consequence.

THE CHICAGO WATER MACHINERY.

The pumping machinery of the Chicago water works is
located directly in the midst of 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 ]ake through a tunnel extending far out into the lake,
and which is of itself a noticeable piece of engineering. Be-
sides the four pumping engines actually in use, two new en-
gines of great power are in process of erection, and another
tunnel is proposed. The new engines were built by the Fort
Pitt Foundery, and are very similar to those of the St. Louis
water works. We noticed here the Winter cut off on the old
engines, the only application of that device 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.

CHICAGO ROLLING MILLS AND IRON WORKS,

The North Chicago Rolling Mills are situated in the su-
burbs of Chicago, and are extensive works. By the courtesy
of Mr. Potter, the president, and the kind attention of Mr.
Forsythe, we were enabled to make a very thorough inspec-
tion of the plant.

There are two large blast furnaces running here, smelting
a variety of ores and making Bessemer pig metal. These
furnaces are 17 feet in diameter and 66 feet high; the blast,
at a pressure of 3} pounds per square inch, is heated to a
temperature of, probably, 800° Fah. before entering the
tweers; the fuel is a mixture of coal and coke. The product
amounts to about 600 tuns per week. In the rolling mills
about 45,000 tuns of iron rails are made per year—enough to
lay nearly 500 miles of track. There is nothing peculiar in
the processes in use here.

BESSEMER STEEL WORKS AND PROCESS.

The Bessemer steel plant consists of two five tun convert-
ers and their accessories, and is placad in a building by it-
self. Here selected pig iron, from Lake Superior ores prin-
cipally, is melted in cluipola furnaces, and thence flows, at
the proper time, in a glowing stream into the converter, the
vessel in which its conversion into steel takes place. ~Air is
then forced, by powerful blowing engines, into the bottom
of the vessel, and rises,in hundreds of minute streams of
bubbles, through the liquid metal, burning out its carbon
and silicon, leavirg it almost pure iron, and at so elevated a
temperature that it is more fluid than at firsS. An alloy of
iron and mavganese, rich in carbon, is next added, and in
such quantity that the amount of carbon entering the mass
is just sufficient to convert it into the desired quality of
steel. The manganese assists"by neutralizing the deleterious
effect of any sulphur that may be present, and by preventing
ebullition of the metal when poured into the molds. The

process is one of the most beautiful applications of scientific
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principles to useful purposes that has ever been made. The
operation presents to the spectator one of the most imposing
gights that can be witnessed in any branch of manufactur-
ing industry, and the ingenuity displayed in every detail of
engineering connected with it is no less remarkable. This
most interesting and immensely important branch of modern
industry is patented by, and owes its successful introduction
very greatly to, a most persistent and ingenious British in-
ventor, Henry Bessemer; but, as might bs anticipated, Amer-
ican enterprise and inventive talent have done much towards
increasing the reliability and effectiveness of the process.
An American, Kelly, was working upon the problem con-
temporansously with Bessemer, and met with some success
even in advance of him, and the effiziency of the apparatus
is l@’ig'ely due to our fellow countryman, A. L. Holley, who
has brought up the number of charges worked off per day by
a pair of converters to, in some cases, as many as there are
hours in the day. Some of the transatlantic Bessemer steel
works are producing, even now, but eight or ten charges per
day. R.H. T.

P
The Great Suspension Bridge between
and Brooklyn.

Work on the East River bridge is progressing rapidly.
The caisson on the New York side is now completed, and the
superstructure or tower has reached the hight of twenty-
four feet above high water, eight hundred cubic yards of
masonry being laid every week. There are about fifty men -
employed on the structure, and they are under the personal
supervision of four engineers, 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
comes from Maine, and is stored at Red Hook, Long Is-
land immediately opposite Governor’sIsland. A scow plies be-
tween the structure and the island every day. From the
scow, the stone islifted by steam to the dock, where, at a cer-
tain point,two tracks come together. The stone is placed on
two cars and conveyed to the structure, to the top of which
it is raiged aud placed in its proper position by means of
steam derricks. Then the spaces are filled up with concrete
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
building of anchorages on the New York and Brooklyn sides.
These will each be 800 feet inland from thetowers, the New
York one at the corner of Water and Dover itreets, and the
Brooklyn anchorage at the corner of James and Mercein
streets.

New York

B . i ]
The American Institute Fair,

It seems to be an impogsibility for the managers of any ex-
hibition to get into proper order before the opening day, and
the managers of the American Institute are always more or
less behind-hand with their arrangements. The machinery
is still in a very incomplete condition, and any attempt to
give the public an idea of the merits of the show would be
lost 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, there is no excuse for the
want of punctuality.

As soon as the display is sufficiently complete to allow of
judgment being passed upon the exhibition, we shall give
our usual full account of such improvements and new appli.
ances as it contains.

— el + ¢ B
A Singular Explosion.

Workmen were lately employed to clean out the grease
and paint from the inpide of the steam cylinder of one of the
large ferry boats of the New Jersey Central Railway Compa-
ny, opposite this city. For this purpose the piston had been
duly removed and three men went down into the cylinder,
which is 11 feet deep and 50 inches in diameter, taking with
them a pail of benzine, which liquid they used in softening
the grease. Suddenly a small snake like streak of flame started
from under the hands of the man nearest the benzine pail,
and the next instant an explosion occurred, and scattered the
burning fluid over the persons of the men.

Martin Sweeney was terribly burnt about the face and neck,
and was taken to the hospital. Charles Maloy and Jobn
Hays were also severely burned on the face, neck, and arms.

——— et ¢ A - B

FroM the official testimony given by the chief engineer of
the steamer Metis, it appears that the recent foundering of
that unfortunate vessel in Long Island Souand was due tothe
flimey construction of the partitions in the hull of the ves-
gel. The ship had four separate compartments. By a col-
lision with a schooner, a leak into one of the compartiments
was made, and the rising of the water therein broke through
the adjoining partition and  filled the vessel. Had the parii-
tion been of proper strength,the steamer would have floated.

GEORGE P. ROWELL & Co, advertising agents, received
twenty -seven thousand dollars in advance yesterday, for in-
gerting a four line advertisement one year in all American
weeklies. The advertisers are Gso. Stinson & Co., fine art
publishers, Portland, Maine,

THE fair of the Maryland Institute for the Promotion of
the Mechanic Arts willopen on October 1, and continue till
October 31.

——— -4 AR B Do

BRIGADIER-GENERAL SYLVANUS THAYER, of the United
States Corps of Military Engineers, died Sept. 7th, at Brain-
tree, Mass., aged 87, He had been fifty yearsin the public
gervice.



202

Facts tfor the Ladies.—Mrs. R. Gunning, New York, has earned with
her Wheeler & Wilson Lock-Stitch Machine $2,300 in two years. See the
new Improvements and Woods’ Lock-Stitch Ripper.

ON TRIAL!!! The new INDEPENDENT $2.00 monthly, * THE SOIENCE OF
HEALTH,” sent three months for 25¢c. ! by 8. R. WELLS, 389 Broadway, N. Y.

Buginess amd  Levsonyl.

The Charge for Insertion undeéy this head is One Dollar a Line. If the Notices
exceed Four Lines, One Dollar and a Half per Line will be charged.|

The paper that meets the eye of manufacturers throughout
the United States—Boston Bulletin, 4 00 a year. Advertisements 17c.a line.

A Machinist and Engineer, with best of references, is about
to visit England and Scotland, and would execute any business entrusted
to his care promptly and faithfully. Address Engineer, Station A, Bos-
ton, Mass.

‘Wanted—The New York Steam Engine Co., Manufacturers of
Machiriats’ and Railway Tools, can give steady employment to a number
of good machinists used to tool work. At their Shop in Passaic, N. J., 11
miles from New York, on Erie Railway.

A'new and desirable article for agents. 200 per cent profit.
Sample 25¢. post paid. Wendell & Francis, 436 Walnut St. ,Philadelphia,Pa.

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

Pleasant Rooms, with Power to letat low prices, in a village
of 12,000 inhabitants. Address Lock Box 129, Woonsocket, R. L.

Whitcher’s Pat. Rotary Engine is the simplest, cheapest. On
¢xhib’n at P. Fields & Son,North Point Foundry & Mac.W’ks,Jer.Cit.,N.J.

Asheroft’s Original Steam Gauge, best and cheapest in the
market. Address E. H. Ashcroft, Sudbury St., Boston, Mass.

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

Engineering and Scientific Books. Catalogues mailed free.
E. & F. N. Spon,446 Broome 8treet, New York. .

Steel Measuring Tapes, manufactured and sold by W. H.
Paine, Greenpoint, N. Y. Send for circular.

Inventions put into working shape; experimental and cther

machinery constructed. R. Creuzbaur. 10to 12. Room 5, 3¢ Park Row.

Best references. B
Heydrick’s Traftion Engine and Steam Plow, capable of as-
cending grades of 1 foot in 8 with perfect ease. The Patent Right for the
Southern States for sale. Address W.H.H.Heydrick,Chestnut Hill,Phila.
Foundry Facings of extra fine quality manufactured and for
gale by Herbert & Co., Bloomsbury, N. J.

The Berryman Steam Trap excels all others. The best is
always the cheapest. Address I. B. Davis & Co., Hartford, Conn.

Steam Boiler and Pipe Covering—Economy, Safety, and Du-
rability. Saves from ten to twenty per cent. Chalmers Spence Company
foot East 9th Street, New York—1202 N. 2d Street, St. Louis.

Wanted—Copper, Brass, Tea Lead, and Turnings from all
parts of the United States and Canada. Duplaine & Reeves, '(60 South
Broad Street, Philadelphia, Pa.

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

Diamonds and Carbon turned and shaped for Philosophical
and Mechanical purposes, also Glazier’s Diamonds, manufactv;red and re-
get by J. Dickinson, 64Nassau st.,New York.

Brown’s Coalyard Quarry & Contractors’ Apparatus for hoisting

aundconveying material by iron cable. W.D.Andrews & Bro,414 Water st..N.V,

Ashcroft’s Self-Testing Steam Gauge can be tested without
removing it from its positton.

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

Meat Chopper—The Union Meat Chopper—the Best in the

country. For Circularsand Price Lists,address J.Dyer,Elizabethtown,Pa.

Williamson’s Road Steamer and Steam Plow, with Rubber
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809,

Belting a3 is Belting—Best Philadelphia Odk Tanned. C. Ww.
Arny, 301 and 303 Cherry Street, Philadelphia, Pa.

Peck’s Patent Drop Press. For circulars address the sole
manufacturers, Milo, Peck & Co., New Haven, Ct.

The Berryman Heater and Regulator for Steam Boilers—No.
one using Steam Boilers can afford to be without them. I. B. Davis & Co.

Steel Castings to pattern, strong and tough. Can be forged
and tempered. Address Collins & Co., 212 Water St., New York.

Machinery Paint, all shades.
soonasputon. $1to $1.50 per gal.
Agents, 116 Maiden Lane.

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

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

Will dry with a fine gloss as
New York City Oil Company, Sole

Brown’s Pipe Tongs—Manufactured exclusively by Ash-
crofc, Sudbury St., Boston, Mass.
American Boiler Powder Co, Box 797, Pittsburgh, Pa., make

the only safe,sure,and cheap remedy for ‘Scaly Boilers.” Orders solicited.

Windmills: Getthebest. A.P.Brown & Co.,61 Park Place,N.Y.

Boynton’s Lightning Saws, The genuine $500 challenge.
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6.
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor,

Better than the Best—Davis’ Patent Recording Steam Gauge.
Simple and Cheap. New York Steam Gauge Co., 46 Cortlandt St., N. Y,

The Berryman Manf. Co. make a specialty of the economy
and safety in working Steam Boilers. I. B. Davis & Co., Hartford, Conn.

For Solid Wrought-iron Beams, etc., see advertisement, Ac-
dress Union Iron Mills, Pittsburgh, Pa., for lithograph, etc.

For hand fire engines,a&dress Rumsey & Co.,Seneca Falls,N.Y.

All kinds of Presses and Dies. Bligs & Williams, successors
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. S8end for Catalogue.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machir-
ery, for sale or rent. See advertisement, Andrew’s Patent, inside page.

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

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

To Ascertain where there will be a demand for new Machin.
ary, mechanies, or manutacturers’ supplies see- Manufacturing News 0f
United States in Beston Commercial Bulletin, Terms $400 a year.

Srientific  Qmevican,
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New Pat. Perforated Metallic Graining Tools, do first class
work, in less than half theusualtime and makes every man a first class
Grainer. Address J. J. Callow, Cleveland, Ohio.

Yor Hydraulic Jacks and Presses, New or Second Hand, send
forcircular to E. Lyon, 470 Grand Street, New York.

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

Old Furniture Factory for Sale.
‘Works, Binghamton, N. Y.

MotessGueries.

[ Wepresent herewith a series of inquiries embracing a variety of topics of
greater or less general interest. The questions are simple, it is true, but we
prefer to elicit practical answers from our readers.

A. B, care Jones Scale

1.—Pr1TcH OF A PROPELLER.— Will you please explain the
meaning of the term * pitch’’ used in describing a screw propeller?—J.D.E.

2.—SAPONIFICATION OF LINSEED O1L.—What will cause
linseed oil to turn to soap after absorption by a piece 9f woolen goods?—
J. D. E.

3.—REDUCING VALVE.—If I wish to drive my engine with
a pressire of 50 1bs. on the square inch,the gage on my boiler showing 100
1bs. onthe inch, can I do so by using an intermediate boiler and a reducing
valve? What is a reducing valve?—A. H.

4—BRICK BURNING QUERIES.—How shall I remedy a kiln
of brick in which the fires have been allowed to go out during the burning,
leaving the bricks too soft? IfI take down, soak in water, reset and burn
over, can anything be put in the water to improve the quality of the brick?
—8. -

5.—SAw MiILL HANDs.—Please tell me why it is next to
impossible to ind a man who thoroughly understands the management of
a circular saw mill? Such is the case in this State (Tenn.) Is it because a
sawis harder to run than any other tool?—G. V. V.

6.—MECHANICAL DRAWING.—What is required of a young
man in addition to a thorough knowledge of mechanical drawing, to fit him
for a position as draftsman in a first class machine shop? Is a practical
education in the principles and construction of machinery,or a course in
mecchanical engineering, essential?—S8.dJ. L.

7.—ATTRACTION.—Two leaden spheres, each one foot in
diameter, are placed with their centers four feet apart. What is the force
with which they attract each other? What is the force that unites two pith
balls, when floating near each other upon the surface of water?—A. F. M.

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

9.—RADIATION OF HEAT.—Does the radiation of heat de-
pend upon air, and would heat radiatein a room or vessel from which the
air was exhausted? If air be essential in the case of heating a house,
would not the register supply sufficient air o the air chamber and so dis-
pense with a dratt through the chamber? The particular question is: Can
I heat a house by a furnace with the air draft closed ?7—H. P.

Quswers o Gorvespandents.

SPECIAL NOTE.—This column is designed for the general interest and in-
gzruction of our readers, not for gratuitous replies to questions of a
Durely business or personal nature. We will publish such inquiries
however, when paid for as advertisementsat $1:00 @ line, under the head
of © Business and Personel.”

ALL reference to back numbers must be by volume and page.

TARNISH ON BRASS8.—To A. P.—We have given many direc-
tions for cleaning polished brass. See pages 281, 298, 314, and 329, bf vol-
ume XXV. of the SOIENTIFIC AMERICAN.

CEMENTING RUBBER TO SHEET IRON.—D. P. W, should try
either or both of the methods described on page 42 of volume XXV. and
page 42 of volume XX VI, of the SCIENTIFIC AMERICAN. If he paints his
sheetiron with a thick metallic paint, he can fasten his rubber on with
glue or any cement he chooses.

PoweERr OF ENGINE.—By aslip of the pen, there is an error

in my answer, on page 170, to this query. The horse power, theoretically,
is 1'856, which is subject to variation as I mentioned.—D. B., of N. Y.

EvLiMmiNATION OF MERCURY.—To I. H. M., query 9, page
138.—Place the tin amalgam in a retort, and distil at a low red heat, con-
ducting the mercury into a rcceiver of water. If the quantity to be oper-
ated upon is small, youmay use a hard glass retort.—E. H. H., of Mass.

CEMENT FOR MEERscHAUM.—To E.S. T, query 10, page
138.—Dissolve carbonate of magnesia in strong hydrochloric acid till

, saturated. With this solution, make a paste by adding fresh calcined
magnesia, and rapidly use the cement so formed for building up the frac-
tured pipe. If a piece is to be cemented in, moisten each edge with the so-
lution, apply a little of the thincement,and bringthe pieces inte correct
apposition. In anhour or less it will have hardened sufficiently to clean
oft, and the pipe will be quite serviceable.—E. H. H., of Mass.

DriLLING HOLES IN GrAss.—To W. V. B., query 11, page
138.—Use chrome steel for drills, and make the points very obtuse angled.
Use a slow motion, with irm and moderate pressure. Moisten continu-
ally with a saturated solution of camphor in turpentine.—E. H. H., of
Mass.

BoiLiNg O1L.—To V. L., query 12, page 138.—Steam can be
used for the purpose, but to obtain the necessary heat, a very high pres-
sure would be required, and would be attended with no advantage over
coal where ordinary care is observed.—E. H. H., of Mass.

INDIA RUBBER FOR STEAM JOINTS.—To N. L, query 13,
page 138.—India rubber washers exposed to the heat of steam pressure at
four pounds and upwards will soon become hard and brittle, but if the
joint has been carefully made at first, this will not affect its integrity.—
E. H. H., of Mass.

NITRO-GLYCERIN.—To P. G. 8, query 20, page 138.—Take
nitrate of potash in powder 1 part, sulphuricacid 3} parts. Mix thorough-
1y, and cool to zero, then pour off the strong faming nitric acid, draining
thoroughly the mass of sulphate of potash left behind. To this acid and
fourfifths of a part of glycerin very gradually, taking care to maintain the
whole at as near zero as possible. In an hour’s time add a considerable
quantity of water ; the nitro-glycerin will separate and fall to the bottom.
‘Wash it thoroughly with fresh water, and whatever else you do, be care-
fulin all your manipulations with this powerful agent.——E. H. H,, of
Mass.

CEMENT TO RESIST WATER AND ALcomoL.—To F. S, query
24, page 31.—You do not say what material is to be cemented. The peel-
ing off depends on an aflinity between the cement and the object it is
placed on, and what will answer in some cases will not in others.—E. H.
H., of Mass.

DriLLiNne HoLes IN GrAss.—To W. V. B, query 11, page
138.—Holes can be drilled in glass by the use of turpentine constantly ap-
plied to the drill.—C. O. I., of Pa.
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Recent Dmevicaw and Loreign Latents.

Under this heading we shall publish weekly notes of some Qf the more promi-
nent home and foreign patents.

Prow.—Charles C. Lewis, Gainesville, Ala.—This inve ntion has for its
object to furnish an improved wooden mold boardplow. ‘Ihe upper forked
end of the standard is attached to the middle part of the plow beam, and the
forward branch of the former supports the plow share. The land side is
attached by its forward end to the share, to the outer part of which is fast-
ened a brace, which, passing through the lower end of the standard, is
secured to the land side. The space at the land side of the plow is closed
by ametallic plate. The foot of a solidi wooden mold board is fitted and
secured in the cavitv of the share, by which 1t is claimed the device is ren-
dered Jight, cheap, and suitable for furrowing or for use in light soil.

GRAIN CEILING FOR VESSELS.—Constantin Lazarevitch, New York city.—
‘When grain is shipped in bulk from one port to another, and especially to
European ports, it is necessary to ceil the part of the vessel which contains
such cargo to protect it from dampness. Such celling is required by the
insurance companies. Boards are therefore placed between the bottom
of the vessel and the grain, thus making a second bottom with boards,which
overlap each other in that part of the hold. These boards are firmly nailed
down to the bottom of the vessel, which renders it impossible to remove
them without splitting, breaking, and effectually destroying them. This
lumber, consisting of many thousand feet, is consequently sold for fire wood
after the grain has been discharged. The object in this invention is to so
put in and secure this ceiling that the lumber or boards of which it is com-
posed shall not be injured, but may be removed intact and sold as perfect
lumber, thus effecting a very material saving to ship owners, while reducing
the cost of freight. The invention therefore consists in securing the ceiling
with hooks, which do not penetrate or injure the lumber.

WINDLASS.—Melancton Bryant, Northport,N. Y.—This invention consists
of the attachment of the pawl lever for turning the drum of a windlass or
winch to the ratchet wheel or disk by a kind of yoke or frame, embracing
both sides of the wheel, and confined upon it by sectional annular flanges
fitting in annular grooves in the disk, and sliding around the disks in said
grooves, for raising the pawl, but binding therein when the pawl is forced
against the teeth, and moving with the disk when the latter is turned.
‘When the pawl lever has the end of its short arm pivoted at the axis of the
drum, it is capable of being worked much fastsr than the detachable bar
arrangement, wherein two or more hand bars are placed in radial mortises
arranged at intervals around the drum.

MUSIO STAND. —Lewis V. Brown, Salisbury, N. C.—This invention relates
to an improved music stand whose rack can be extended forlargeor con-
tracted for smaller sheets of music. The invention consists in making the
rack proper on the principle of lazy tongs, of jointed rods, and in combin-
ing it with a bar or plate at the back, whereby it is locked in its expanded
position. When the stand is not in use it is folded together and can be
packed into a narrow space.

FANNING MILL.—James M. Kendall and James Peel, Madelia, Minn.—
This invention consists of asimple and efficient arrangement of the shak-
ingshoe and a revolving screen, whereby the grain is first subjected to the
blast in the shoe, and then passed through the screen, which is revolved by
gearing connected with the fan driving shaft, the said screen being protect-
ed from the blast of thefan by a hood. It also comprises a novel arrange-
ment for shaking the shoe, whereby a horizontal and a vertical mo-
tion are imparted to the shoe. The shoe is constructed with perforated
sides.

SAND-PAPERING MACHINE.—Orra I. Foster,Salem, N. H.—This invention
consjsts of an arrangement of the fan blower for carrying the dust away,the
fan blades being applied to a prolongation of the sand paper cylinder or its
shaft instead of to the hood of the machine, as heretofcre.

CurLTIvaTOR.—Totten Poling, Guthrie, Iowa.—This invention relates to
an improved iron cultivator, which shall be 8o constructed that it may con-
form to irregularities in the surface of the ground, and may be readily
adjusted to run deeper or shallower in the ground, as may be desired.
Suitable appliances enable one of the plows to rise-above or drop below the
level of the other, thus adapting the cultivator to work upon an uneven
surface, and enabling one of the plows to be raised to pass an obstruction
without disturbing the other. This construction also forms an arch or rise
in the connecting bar so that the cultivator may cultivate both sides of a
row of plants at the same time without injuring or breaking the plants.
The plow heams may be moved farther apart or closer together, as may be
desired, their rear ends having a free lateral but no vertical movement.
The plowman, while guiding the plows, walks at the side of the row of
plants being cultivated. Bars bent downward and curved tearward to rest
upon the ground serve as drag bars to support the plows away from the
ground when passing from place to place.

CARRIAGE WHEEL HUB.—Jesse B. Bauman, Shepherdstown, Pa.—This
invention relates to an improvement in carriage wheel hubs, the construc-
tion of which is such that the spokes, tire and felloe can be readily and easily
tightened by means of movable collars, when it is necessary to take the dish
out of the wheel.

CARRIAGE WHEEL.—Samuel R. Bryant, Waterford, Pa.—This invention
relates to the mode of locking the spokes by means of grooves and wedges,
and the mode of fitting the spokes and pipe box together. To lock together
the spoke tenons so that lateral movement of one upon the other shall be
prevented, longitudinal grooves in their contiguous surfaces are formed,
and to prevent longitudinal movement of the spokes one upon another,
transverse perforations may be formed to receive locking pins of any suit-
able material.

‘WaaoN BrRAEKER.—Joseph Pavey and Marshall Martin, Walla Walla, Wash-
ington Territory.—This invention relates to improvement in a class of
wagon brakes, wherein the brake bar is suspended below the reach of the
wagon. This brake can be used with or without the wagon box, by reason
of the employment of the bar for suspending the brake bar when the box is
removed, and the attachment of the supports for the brake levers apd to the
axle.

APPARATUS FOR DRYING FLOCK OR VELVET PAPER.—Theodore A. Blan-
chard, New York ci y.—Flock paper atter being flocked has heretofore been
dried by looping or festooning the paper over poles, which were usually
arranged so that they could be moved closer together or further apart, as
circumstances required. Thismode of drying the paper, though allowing
the air to ¢ rculate freely about the paper, always permanently creased or
marked it where it passed over the poles. This invention consists in sup-
porting the paper in a horizontal or nearly horizontal position during the
drying operation upon drying frames prepared for the purpose.

IMPROVED MANUFACTURE OF BITARTRATE OF POTAS8A. —Gustave Bour-
gade, Jersey City, N. J.—The object of this invention is to simplify the
means of producing cream of tartar or bitartrate of potash, so that the same
may be econemically manufactured inlarge quantities. The apparatus con-
sists of a double jacket steam Kettle, made of copper or equivalent material,
with its lower part hollow, for the admission of steam. In the bottom of the
kettle is a discharge pipe, having a valve and covered with a filter. The in-
ventor fllis the kettle with water, and,when it is boiling by the heat of steam
admitted into the jacket, adds a quantity of crude argols, well ground,
which are left to boil until pertectly dissolved. In order to prevent the
formation of tartrate of lime, he adds a quantity of diluted sulphuric or mu-
riatic acid. Bone black is then poured in and the mixture left to boil. After
dissolution, a quantity of prime American clay well dissolved in water is
added ; after which the preparation is allowed to flow into crystallizing
tanks.

METHOD OF MAKING BLANKS FOR PLOW ATrACHEMENTS.—Orren A. An-
thony, Mayfield, N. Y.—This invention consists in a method of making
a blank for an attachment for plows of a single plate of steel, which is fitted
on to the worn out point of a plow and secured by rivets or bolts through
the share and colter.

RAILROAD TANK VALVE.—Charles W. Chappell, Watertown, Wis.—This
invention has for its object to furnish an improved device for operating a
railroad .water tank valve, enabling the valve to be conveniently opened,
whatever may be the weight of the water pressing upon the valve. This is
effected by means of a lever attached to the valve stem being raised by the
revolution of an eccentric on the end of a shaft which enters the £ide ot the
tank. This shaft I8 rotated from the outside by means of a hand wheel.
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SOROLL SAWING MACHINE.—David R. Williams, Sr., Paris, Ky.—This in-
vention relates to an improved mode of combining guide rods and a bearing
plate with a saw cross head, so that the cross head will not have the friction
of the bearing plate, except when pressed against it by the work : and it also
consists in providing a clamp, which holds the saw, with an adjustable pin
that will afford a rest thereto when the width is lessened by wear or sharp-
ening.

CORN PLANTER.—George G. J. Millar, Lockbourne, Ohio.—This invention
has for its object to furrish an improved corn planter which may be adjusted
to plant the rows of hills at any desired distance apart, and to drop any de-
sired number of kernels to a hill. The dropping cylinders are 8o placed as
to receive the seed from the hoppers and discharge it upon the ground, and
are attached to the outer ends of a rod or shaft wlich is-made in parts,
slid'ng upon each other, so that its length may be extended or contracted as
the machine is adjusted to plant the rows of hills wider apart or closer to-
gether. By means of suitable appliances the driver can operate the drop-
ping cylinders and drop the saed With his foot or by hand. The driver’s seat
is adjustably supported from the platform, so that it may be moved back or
torward, to enable the driver to balance the machine with his weight, thus
relieving the horses’ necks. Other mechanism allows the planter to be
raised from the ground for convenience in turning or passing from place to
place. The machine may be adjusted to plant the seeds at any desired
depth in the groand. The covering plates are secured by a single belt, 80
thatthey may be set back or forward, according to the am:unt of soil de-
sired to be drawn over the seed. Cutters are provided, designed to cutoff
any stalks or other rubbish that may be upon the ground, and whichmight
affect the proper operation of the plows.

FENCE.—William T. Willie, Independence, Texas.—It is economically
important to the farmer that the rails composing the fehce he removes, and
tor which he substitutes another, should be fully utilized on the spot.
Hence the inventor purposes setting the posts diagonally across the fence
alternately, in opposite directions, which brings the lower or base portions
of every successive pair of posts much nearer each other than they would
otherwise be. Thisrendersitpracticable to utilize the short rails forthe
bottom and longer rails forthe top portion of the panel.

‘W AsSH BorLER.—Wilson C. Berger,Bethel, Pa.—This invention consists of
asecondaryor false bottom, adapted to fit inside that of the sheet metal
woiler snugly, with the legs to hold it about three inches above the perma-
nent bottom, which said false bottom has three parallel rows of holeg
through it vertically, said rows being in the direction of its long axis; and
over the middle row a long narrow space is inclosed by two perforated
plates, rising as high as the top of the boiler, and joined together at the top
and ends, so that water heated in the space below the fatse bottom will be
torced up in the said inclosed space, and out through the perforated sides
among the clothes, and down to the heating space again, through the out-
side row of holes ia the false bottom, 80 as to act upon the clothes very effi-
ciently.

KNIFE SHARPENER.—Jonathan Quipp, Buffalo, N. Y.—This invention fur-
nishes convenient means for sharpening knives; and it consisis simply in an
emery roller, supported on a suitable frame, with a journal or pivot at each
end. Stands or ears are attached to the bed plate, through which the jour-
nals of the roller pass. The roller is made of wood or of any suitable mate-
rial, and is covered with emery or equivalent material, the same as emery
wheels; or it may be made of a composition of emery or sand and other
material. The sharpener may be placed upon the dining table, and is
intended to take the place of the ordinary steel sharpener.

BEE HIVE.—AmosR. Moulton, Fall Branch, Tenn.—This invention relates
to an improvement in bee hives which shall be of such a construction as to
enable every portion of the same to be opened or unfolded with the greatest
facility for the purpose ot inspection, removal of honey and refuse mat-
ter, etc.

CAR COUPLING.—J ames Broadley, of Bradford, Eng.—The mechanical ar-
rangements comprising this invention consist of a sliding shaft or bar,
working in suitable bearings secured to the ends of the carriage or vehicle
at a position somewhat above the usual coupling chain arrangement, which
can be left attached to the carriage or vehicle, and can be made use of
when two carriages are to be coupled, one of which is not provided with
the coupling arrangement. This sliding shaft or bar has a bolt connected
thereto, which bolt is made to work in an orifice provlded for itin the sides
of a socket or guides secured to the carriage or vehicle.” A slotted link is
also secured to the carriage of vehicle, to which it is attached by a joint, so
that it may be lifted up out of the way and secured by a catch on the sliding
shaft when a carriage or vehicle unobrovided with these arrangements is to
coupled in the ordinary way. The coupling slotted link is, when two car-
riages or vehicles are brought together for coupling, down in its ordinary
position, and is inserted in the sockets or guides above mentioned by sim-
ply bringing the two carriages or vehicles together, and then the sliding
shaft can be actuated 8o as to couple the carriages by handling its end from
the side of the carriage without going between the carriages, and the un-
coupling can be effected by a similar though reverse action. Ifthought de-
sirable, lever arrangements might, it is obvious, be adopted, to enable the
guard or attendant to work these arrangements without getting down
from his place.

SAFETY SWITOH FASTENING.—William B. Sloan and Edward H. Sweetser,
Hamburg, lowa.—The inventiop consistsin a railroad switch fastening, con-
structed with spring jaws which clamp the annular recess of a bolt passed
therethrough and requireto be separated by a key before the bolt can be
removed.

FoLpiNG PAiL.—Ransom Sabin, Benona, Mich.—This invention consists
in a combined water pail or bucket and teed bag, tormed of a waterproof
flexible cloth or rubber cylindrical body, and a sheet metal bottom. It is
capable of use in drawing water from a well, may be set over a flame, can
be folded flat so as to be placed under carriage cushions or otherwise conve-
niently packed away, and is withal very light as well as strong, durable and
cheap.

LATHES FOR TURNING BENT STT0KS.—Thomas Ott, of South Green Town-
ship, Pa., assignor to himself and Nathan Houck, of same place.—This in-
vention has tor its object to produce a simple apparatus for turning the
hooks at the ends of umbrellasticks and other bentsticks ; and consists in an
annular chuck carrying a cutter at its narrow inner edge, and hollowed at
the faces to be asthin as possible along the inner edge. An annular chuck
or block made of wood or metal is slotted out to receive a knife whose cut-
ting edge projects beyond the inner periphery of the chuck. The knife is
preferably slotted, to be adjustable ag its edge wears. The faces of the an-
nular chuck are hollowed to make it as thin as possible in the middle. Be-
ing thinin the middle, the chuck permits the stick to be held at such vary-
ing angles as to allow its entire bent portion to be turned to unitorm thick-
ness.

LAMP HEATER FOR NURSERY FLASK.—Seymour Hughes, of Jersey city
N. J.—This invention relates to a new apparatus for heating the contents of
nursery flasks and similar vessels; and consists in the use of a portable
water heater containing a lamp, flues, and a platform for the support of the
flask. The latter can be placed within the heated water to have its con-
tentsgradually and gently warmed without exposing the flask to injury or
wasting heat. The invention also consists in providing the flue ot the
water heater with a transparent seetion so that it may also serve as alamp.
Thisis a very neat and useful invention, one of the small kind adapted for
general use which usually produce to the patentee quick sales at good
profits.

HarRrROW.—Horatio N. Swift, Matteawan, N. Y, —Heretorore the connec-
tion betweenthe sections of the well known flexible harrow has been made
by means of round rines through the three eyes, which approach each other,
butit has been found that the sections, when connected by a ring in this
manner, were liable to catch and cramp in turning the harrow, and cause
much trouble in releasing and straightening out the same. To remedy this
difficulty, instead of the round ring, a triangular connectinglink is employed
composed of a single piece of metal, but with a separate ring for each eye.
By this means the eyes of the sections are separated, so that in turning or
twisting the harrow will not cramp, but assume its natural position without
aid from the driver. These triangular links are used only for the interior
connections, the outer angles of the sections being connected by common
links and chains.

' Harness clamp, Porter and Drake
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LAND RoLLER.—Halloway W. Mathews, Frenchtown, N. J.—Thei:ven
tion consists in providing a roller frame with four pendent bearinge, each
vertically slotted, and all the corresponding parts of said slots being in
the same horizontal plane, so that the journals ot each end of a roll can
freely play up and down, and so that the weight of frame and driver will,
when on a level, be equally distributed over the several journals, but will
be concentrated upon any clod over which either end of either roll may
pass.
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for which Letters Patent of the United States
were granted
FOR THE WEEK ENDING AucusT 27, 1872, AND EACH

BEARING THAT DATE.

Acid for hardening stone, treating carbonic, D. M. Sprogle.......... 130,951
Alloy or bell metal, H. L. MaCKer....covvierunrsenaess ... 180,814
Anthracene, manufacture of, Fenner and Versmann . 180,909
Auger, hollow, G. N. Stearns.......eeeeuees . 180,826
Barrels, device for handling, G. M. Moore. ... 180,931
Basket, fruit, O. A. North.. . 180,937
Bed bottom,A. W. Obermann. 130,858
Bed bottom, spring, S. M. BrOOKS.. ...cceeeeiensnserecccossnnns cecenes 130,788
Bedstead, bureau, W. F. Brown.... . 130,789
Beehive, Mulkey and Case.. .. 180,938
Beehive, W. T. Mosher... ... 130,932
Bell call, W. H. Nichols ... ... 130818
Belt shifter, T. P..-Rodgers... . 180,870
Belts, fastening for, J. C. Merritt...ccieveiiiieeieeeeierineiennesenes ... 180,816
Berth, ship’s, I. A. Chomel........ veeeennaens 180,792
Billiard cue cutter, F. R. Gardner. . 130,912

Blacking, packing shoe, C. Herold
Boiler, eulinary, I. Kinney..
Boiler, wash, L. H. Suits.
Boiler, wash, J. C. Tilton.......ccoevieeeee
Boilers, low water register for steam, W. S. Belt.
Bolt cutter, W. F. Strong..........
Bolt for sashes, etc., U. Cramer...
Boot and shoe heel, J. M. Hunter.

180,917
. 180,921
.. 130,828
... 130,830
v.... 180,786
130,880

Boot and shoe sole, S. J. Shaw..... 130,947
Boot and shoe cleaning machine, Terheun and Ackerman. 130,829
Bridge, C. W. Warner......... .o 180,959
Bridle, safety, B. R. Du Val.. 130,794
Brush and mop holder, O’Brian and Baker. ... 180,859
Camera, photographic, M. FIaMmMANE....ceueeeeereeeraraecccaennes ooe 130,890
Car coupling, Musgrove and Sharp.......... I 130.934
Carriage seat fastener, L. D. Belnap

Chair, J. Defoe....ccevveiennnninnnns
Chest, flour and meal, E. M. Collis..
Chill plate and flask, Long and Miller ..
Churn, W. E. Barr....... erereereisaaeniens
Cloth cutting machine, Fenno and Howe
Cock, stop, J. Stevens
Collar, horse,P. B. Horton
Collar, horse, J. Nack...
Compass, O, Stoddard......ceeveeeenececnnnans

Compound for polishing and cleaning metals, etc., J. B. Emerson.
Cows from kicking, preventirg, T. Pyle...
Cream strainer, J. Pease
Cuff, L. H. Foy
Cultivator, W. R. Robinson....
Dental plugger, W. D. Stillman..
Dryer, fruit, Paige and Wilkinson
Electro-magnet, T. A. Edison
Electrotype plate, S. P. Knight, (reissue).....c.c.cevvvuunne
Elevator, G. Scott.......ccvveee trsestestennncessttene
Elevator for mortar and brick, Anderson and Wait
Engine, locomotive, S. SKillman.....cceoveueeunens
Excavator for railways, F. G. Johnson...
Fence, T. D. Roberts..
Fluting machine, W. Weitling.......ce.vue
Fork, pickle, H. Laurence
Fountain, G. Finley.............. tecsreitnne o0
Fruit box, C. W. Weston....c.coeiiiiniiieteieiiiiannnaneees
Furnace, hot air, J. R. Gaston.
Furnace, hot air. W. W. Dodge.. .
Furnace,roasting and desulphurizing, W. Bushuell..
Furnaces, teeding the charge to metallurgic, G. Edwards
Gas retort, J. Butler...c.civviiirrniierncirnnceeincicnnnes
Gas extinguisher and cut off, automatic, G. R. Pierce...
Gate, A. H. Phillips.. . 180,938
Gate, M. Schneider.. .. 180,946
Gilding and ornamenting leather tor suspenders, etc., G. W. Walker 180,958
Grain scourer,smutter, etc., Hunt and Ingraham 130,804
Hame tug for harness, S. A. Summers, ... 180,955
Hammer, drop, N. C. Stiles............. .. 180,877
.. 130,942
. 130,9:6
. 130,839
. 130,852
... 180,865
vees. 180,911
. 180,858
.. 180,939
.. 180,787
. 130,866
. 180,929

. 180,935
. 180,879
. 130,907
. 180,943
... 180,862
.. 130,801
. 130,869
. 130,954
. 130,861
. 180,795
5,014

. 130,841
130,849
. 130,842
. 130,940

Harrow, J. Harris
Harrow, wheel, 1'. M. Brintnall .
Harvester, J. F. GOordon......cooeeueieennns
Harvesters, binder attachment for, C. C. Pric
Heater for curling tongs, J. Fletcher............
Hogs, ringing, H. W. Hill.........cevivveenne IRTTTIITS
Horses, forming the curve in tails of, I. B. Phillips...
Iron and steel, manufacture of, Bradley and DeCamp
Knittingmachine, W. H. Ramsdell......c.ccoevuueennn
Ladder, folding step, M. Mattern..
Lamp, I. LindsleY...eeeeeaese
Lamp shade, A. Combs
Lock, combination, J. B. White
Locomotive balloon, P. Haenlein........
Logs, machine for turning, E. C. Dicey...
Loom fer weaving pile fabrics, W. Webster.
Masts, ball for, E. C. Seely....
Masticator, steak, R. F. Cook
Mat, metallic, F. G. Johnson....
Matches, drying, McC. Young
Medical compound or salve, J. Fell....... tesesevcoses
Metal, machine for punching,N. C. Stiles..........
Molding, P. COnVe™ .ccieveirneesennccannns
Mortising chisel, Shuler and @arpenter..

180,960, 130,961
tevveneenns, 180,825
. 180,844
vevene... 130,808
. 180,834
. 180,908

130 874

Movement, mechanical, W. B. Bartram. .. 180,784
Muzzle, dog, C. De Quillfeldt......cceeveriiiiiiiinnnnnieriiiiiiinnnennnas 130,846
Oils, apparatus for containing and measuring, E. F. Wilder.......... 130,833
Organ action, W. N. Manning....ooeeeeeeeeieeeeiiiiiiinnns covennnnnnes 130,928

Organ, reed, D, TIIPP . .eeeerereenscecsnreersnnsecsnnsscsssssasssecesonss 159,956
Oven, hot blast, T. Whitwell... ceees. 180,885

Pan, cake, W. C. Butler.....cveiiiienieennierniseeeniieennnnnses .. 130,843
Paper pulp from wood, apparatus for making, H. W. Higley .. 180,808
Paper cutting machine, E.R. and T. W. Sheridan......cececvvvnnieeens 130,873
Pavements, composition block, for, C. W. M. 8mith.....ccccvvveeee... 130,949
Pavements, composition block for, J. C. Tucker (reissue)......ceeeeeee 5,043
Pipe and nozzle, discharge, A. LOVi€...ccevtvee cevennniiiiiiiiiisenans 130,927
Planter, seed, L. C. Ives.... . 180,92)

Plow, R. R. Fenner...
Plow, A. P. Webber....
Plow, H. H. Swe etland.

.. 180,797
. 180,882
. 180,88
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Pump, steam, W. Arthur.............
Pump, glass cylinder of, J. Bryan
Psrometer, E. BrOoWD...cece0eesesses
kack, feed, J. L. Rhodeback
Saddle, harness, G. W. Dutton...
Sap bucket bracket, J. J. Pellett.
Sash holder, A. Perron.... .....
Sash holder, G. W. Richardson.
Saw set, W. Nash.............. [T .
Saw mill edger, G. Willett...........
Saw mills, head block for, G. Willett.......
Sawing machine, E. G. Budd......ccoeeueeeneenens
Sawing maehine, stave, Gerlach and Knipper
Sawing machine, stone, G. A. Davidson...
Scraper, earth, A. B, Smith....... cessee

... 130,840
. 130,802
. 180,845
. 180,948

Scrubber and scraper, J. A. Little .. veee. 180,925
Seat, gpring, Lathrop and Fowles.................... [ £ 11 X:3)
Sewing machine, Q. Rice (reissue) 5,045

Sewing machines, treadle for, I. P. Fishburn.
Sewing machines, attachment for, P. Grosfeld..

Sewing machines, tuck crease: for, T. B. Bishop . 130,891
Shackles, convict’s, P. Runquist......cccoeeeunnens . 130,872
Signaling apparatus for railroads, electric, £. L. Pop . 130,941
Silk winding machine, J. W. Cox....... Crererieeeeinnenns . 180,901
Soda fountain, E. B. Chamness ... 180,897
Spark arrester, C. B. Street........... ceernenee .. 130,827
Spark arrester and consumer for locomotives, C. F. Pike..c.evvuvene 130,820
Spinning and twisting, spindle for, E. 0sgood............ . . 180,860
Spinning machines, bobbin holder for, W. L. Youngman. . 130,966
Staples, process ot making blind, J. Keith........ 130,809
Staves, machine for jointing, W. C. Perkins.. 1£0,81
Stone, manufacture of artificial, D. M. Sprogle... oo 130,952
Stone, manufacture of artificial, Sprogle and Pierce........... ceresaes 130,953
Straw cutter, J. E. Tyler

Straw cutter, F. L. Maynard....... 130,93
Stump extractor, Miller and Bowen. . 130,857
Telegraph apparatus, G. Little............. . 130,811
Telegraph circuits, indicator for, G. Little.. . 180,818
Telegraph key, A. G.Davis......

Telegraph printing, H. Van Hoevenbergh............
Telegraph pole, iron, J. Weis
Telegraph paper, composition for chemical, G. Little....
Telegraph relay and sounder combined, G. Little....c.couvueveeeeeess.s 130,812
Telegraph, magneto electric dial, Johnson and Whittemore .. 130,855
Thill coupling, J. G. Schiller.. . 180,945
Thill coupling, J. O. MaClasKy...ceeeeereneannnnees .. 130815
Tiles, machine for pressing reofing, C. J. Merrill. .. 180.856
Tobacco hanger,F. G. Johnson..... . . .. 130,806
Trapsplanter, C. E. Brown......... 130,898
Truss, C. H. CAIT...covviiuerieiueianiincinccnnenns . 130,791
Valve and cut off, steam, R. T. P. Allen...
Valve indicator, check, J. G. Blackburn.

. 130,838

Valve, steam governor, C. H. Burton...... . 130,790
Valve, water pressure check, T. Bailey. . 180,835
Vehicles, wheel for, H. H. Fetter......... . 130,851

Ventilator, car, Williamson and Bicknell....coovuiernnnns
Wagon, dumping, D. D. Smith
‘Wagon standard, P. Sweeney
Wardrobe and bookcase, F. F. Voight
‘Washing machine, A. Doney......
‘Washing machine, B. Edgar.....
‘Washing machine, J. W. Pratt.. .
Water wheel gates, operating, J. W. Hill.. vesesesseeesss 180,918
‘Water pipes, apparatus for venting and draining, H Eugllsh vesessss 130,850
‘Well tube, R. R. Rouse .. 130,871
Well point, tube, S. L. Bignall. 130,837
Wheel traction, C. E. Brown. . 130,892
‘Whiffletree, J. M. Isenberg.. .. 130,854
Whifletrees, trace fastener for, J. F. Morley .. 180,817
Whip, A. Scharfl......covviiiiiiiinriiiiiinnne .. 180,944
Wire tabric, woven, J. M. Faruham . cesressesiesnssnassaennsss 180,796

DESIGNS PATENTED.
6,089. —CAMPAIGN SHIRT.—A. Blumann, New York city.
6,090.—OTTOMAN.—C. J. Conradt, Baltimore, Md.
6,091 and 6,092. — CARPETS.—A. M. King, Kidderminster, England.
6,093.—SHAWL.—M. Landenberger, Philadelphia, Pa.
6,094. —CARPET.—J. Powell, Kidderminster, England.
6,095. —MUFF COVERING, ETO.—R. M. Seldis, New York city.

TRADE MARKS REGISTERED.
969.—SPooL THREAD.—Clark Thread Company, Newark, N. J.
970. —PoMATUM.—P. Davis & Son, Montreal, Canada.
971.—DRrUGS, ETC.—J. Faber,New York city.
972. —MoLASSES.—A. Thomson & Company, New Orleans, La.
913.—SIRUP.—A. Themson & Company, New Orleans, La.
974.—MoLAssSES.—A. Thomson & Company, New Orleans, La.
915.—FANOY Goops.—Weil & Woodleaf, San Francisco, Cal.

SCHEDULE OF PATENT FEES:

Oneach Caveat_ ...
On each Trade-Mark.
each application for a Pat
On issu: ll%‘ eachoriginal Patent. .

to Examiners-in-Chief.
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antingthe Extens ONu.ecorees
On ﬁllnz a Disclaimer, .vuiveieerieiiennnnsns
Om an application 1or Deslgn (three and a half years)
On an application for DesiZn (8even years)...ecessses .
On an application for Design (fourteen Vears)...eessseescesccece sonsss.e

For Copy f Claim of any Patent 188ued within 30 Years...ccceeesses. .00 .§1
4 gketch rrom the model or drawing, relating to such portion ¢f @ machine
as the Claim COVEr8,STOM wev.ueenenenenn.nns TS & |

upward, but usually at the price above-named.
The rull Specification of any patent issuedsince Nov. 20,1866 at which time
the Patent Qffice commenced printing them..... e . 81,25

- Oficiad Goptles of Drawings of any patent 18sued since 1886, we can sur ply

at a reasonable cost, the price depending upon the amount cf labor
fnovolved and the number of views.
Pull information a8 to pricé of arawings n each case, may be nac ¢
addressing
MUNN & CO..

Patent Solicitors. 37 Park Row. New York.

APPLICATIONS FOR EXTENSIONS.
Applications have been duly flled, and are now pending, for the extension
of the following Letters Patent. Hearings upon therespectiVe applications
are appointed for the days hereinafter mentioned:
22,185. —PRESERVATION OF FLESH FOR Foopn.—N.B.Marsh ,
22,197.—HooP SKIRT.—S. Peaberdy. Nov. 18, 1872.
22,614.—TRUSS SPRING.—J. W. Riggs. Jan. 2,1873.

EXTENSIONS GRANTED.
21,233, —CARPET SWEEPER.—H. H. Herrick.
21,306.—HILLSIDE PLow.—H. S. Akins.
21,311, —SECURING PLANE IRONS TO STOCKS.—L. Bailey.
21,324, —SUN SHADE.—A. G. Davis.
21,320, —SENDING AND RECEIVING TELEGRAPH MESSAGES.—M. G. Farmer.:
21,352. —RAILROAD CAR SEAT.—-C. M. Mann.
21,367.—STRAW CARRIER.—F. W. Robinson.
21,312. —FARE Box.—J. B. Slawson.
221,381.—BRACELET.—F. M. Sweet,

Nov. 13,1872,
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Practical Hints to Inventors.

I‘/EUNN & CO., Publishers of the SCIENTIFIC AMERICAN

have devoted the past twenty-five years to the procuring of Letters
Patent in this and foreign countries. More than 50,000 inventors have avail.
ed themselves of their services in procuring patents, and many millions ¢ f
doilars have accrued to the patentess whose specifications and claims they
haveprepared. No discrircination against foreigners; subjects ot all coun.

ries obtain patents on the same terms as citizens.

Hew Can I Obtain a Patent?

18 the closing inquiry in nearly every letter, describing gome invention
Wwhich comes to this office. A positive answer can only be had by presenting
a complete application for a patent to the Commissioner of Patents. Ar
application consists of a Model, Drawings, Petition, Oath, and full Specifica.
tion. Various ofiicial rules and formalities must alsobe observed. The
etforts of the inventor t¢ do all thisbusizess himself are generally withcal
success. After great perplexity and delay, he s usually glad to seek the aid
of persons experienced in patent business, and have all the work dene over
azain. The best plan isto solicit proper advice at the beginning. If the
parties consulted are honorable men, the inventor may sately confide hig
ideas to them: they will advise whether the improvement is probably pat.
entable, and will give him all the directions needful to protect his rights.

How Cxna I Best Secure Fy Invention ?

This 18 an inquiry which one inventor naturally asks another, who has hac
fome experience in obtaining patents. His answer generally is as followr,
and correct:

Construct & neat model, not over afoot in any dimension—smailer if pos.
sible—and send by express, prepaid, addressed to MUNN & Co.,37Park Rov y
New York, together with a description of its operation and merits. ®n re.
telpt thereof, they will examine the invention carefully, and advise you as t¢
1ts patentability, free of charge. @r,if you havenottime, or the means st
hand,to construct a model, make as good apen and ink sketch ot the im -
provement as possible and send by mail. An wer a8 to the prospect of a
patent will be received, usually by return of mail. It is sometimes best tc
have ascarch made at the Patent Otiice ; such a measure often saves the cost
of an application for a patent. ’

Preliminary Examination.

Inorder to have such search, makeout & written description o the inver -
tion, in your owfl words, and a pencil, or pen and ink, sketch., Send thesc,
with the fee of 85, by mail, addressed to MUNN & Co., 31 Park Row, and i
due time you will receive an acknowledgment thereof, followed by & writ-
ten report in regard to the patentability of your improvement. This special
search i3 made with great care, among the models and patents at ‘Washing -
ton, to ascertain whether the improvement presented is patentable.

To Flake an Application for a Patent.

The applicant for a patent shonld furnish a model of his invention it sus.
ceptivle of one, although sometimes it may be dispensed with; or, if the in-
vention be a chemical production, he must furnish samples of the ingredients
of which his composition consists. These should be securely packed, the
inventor’s name marked on them, and sent by express, prepaid. Small mod-
els, from a distance, can often be sent cheaper by mail. The safest way tc
remitmoney is by a draft, or postal order, on New York, payable to the or-
der ot MUNN & Co.  Persons who live in remote parts of the country can
usually purchase drafts from their merchants on their New York corres
pondents,

Caveatls,

Persons desiring to file a caveat can have the papers prepared in the short.
est time, by sending a sketch and degerlption of the invention. The Goverr -
ment fee fcr a caveatis $10. A pamphlet of advice regarding application:
for patenfs and caveats is furnished gratis, on application by mail. Addre:s
MuNN & Co., 37 Park Rew, New York.

Reissues,

A reissue is granted to the original patentee, his heirs, or the assignees of
the entire interest, when, by reason of an insufficient or defective specifica.
tion, theoriginal patent is invalid, provided the error has arisen from inad.
vertence, aceident, or mistake without any fraudulert or deceptive inten.
tion.

A patentee may, at his option, have in his reissue a separate patentio:
each distinct part of the invention comprehended in his original applicatio: 8
by paying the required fee in each case, snd complying with the other re-.

Scientific  Jmericu,

quirements of the law, as in original applications. Address MUNN & Co ,

37 Park Row, for full particnlars.
Rejected Cases.

Rejected cases, or defective papers, remodeled for parties who have made
applications for themselves, or through other agents. Terms moderate.
Address MUNN & Co., stating particulars.

Trademarks,

Any person or firm domiciled in the United States, or any firm or corpor: -
tion residing in any foreign country where similar privileges are extended
to citizens of the United States, may register their designs and obtain pro
tection. Thisis very important to manufacturers in this country, and equal
ly 8o to foreigners. For full particulars address MUNN & Co., 37 Park Row
New York. -

Design Patents,

Foreign designers and manufacturers, who send goods to this country, may
secure patents here upon their new patterns, and thus prevent others from
fabricating or selling the same goods in this market.

A patent for a design may be granted to any person, whether citizen or
alien, tor any new and original design for a manufacture, bust, statue, aito-
relievo, or bas relief; any new and original design for the printing of wool-
en, silk, cotton, or other fabrics; any new and eriginal impression, orna-
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise
placed on or worked into any article of manufactures

Design patents are equally as important to cmzens a8 to foreigners. For
tull particulars send for pamphlet to MUNK & Co., 37 Park Row, New York.

European Patents,

MUNN & C0. have solicited a larger number of Huropean Patents than
any other agency. They have agents located at Londcon, Paris, Brussele,
Berlin, and other chief cities. A pamphlet, pertaining to foreign patentt
and the cost of procuring patents in all corntries, sent free.

MUNN & Co. will be happy to see inventors in perscn, at their otfice, or to
advise them by letter. 1ln all cases, they may expect an honest cpinion. Fer
such consultations opinions and advice, o ckargess made. ¥rite plain,
do not use pencil, nor pale ink: be brief.

All business committed to our care, and all gonsultations, are kept secre!
and strictly confidential.

In ail matters pertaining to patents, such as conducting interferences
procuring extensions, drawing assignments, examinations into the validity
of patents, etc., special care and atteniion is given. For information, and fo!
pamphlets of instruction and advice,

Address
MUNN & 0O

PUBLISHERS 8CIENTIFIC AMERICARK,
87 Park Row, New Yeork.

OFfICE IN WASHINGTON—Corner ¥ and 7th streets, opposite
Patent Oflice.

NEW PATENT LAW IN CANADA,

By theterms of the new patentlaw of Canada (taking effect September 1st,
1872) patents are to be granted in Canada to American citizens on the most
favorable terms.

The patent may be taken out either for five years (government fee $20), or
for ten years (government fee $40) or for fifteen years (government fee $60).
The five and ten year patents may be extended to the term of fifteen years.
The formalities for extension are simple and not expensive.

In order to apply f>r a patent in Canada, the applicant must furnish a
n':no:del, specification and duplicate drawings, substantially the same as In

’applying tor an American patent.

American inventions, even if already patented in this country, can be pat-
ented in Canadaprovided the American patentis not more than one year
old.

All persons who desire to take out patents in Canada arerequested to com-
municate with Munn & Co., 37 Park Row, N. Y., who will give prompt at-
tention to the business and furnish pamphlets ot instruction free.

Messrs. Munn & Co., have had twenty-flve years experience in the busi-
ness of obtaining American and Foreign Patents for inventors; they have
special agencies in nearly all countries where patents are granted. Mod-
erate charges and prompt attention may always be expected.

' MUNN & CO. 87Park Row.,N. Y.

[SEPTEMEBER 28, 1872.

FOREIGN PATENTS--A HINT TO PATENTEES,

It is generally much better to apply for foreign patents simuitaneously
with the application in the United States. If this cannot be conveniently
done, aslittle time a8 possible should be lost after the patent is issued, as
the laws insome foreign countries allow patents to any who first make the
application, and in this way many inventors are deprived ot valid patents
for their own inventicna. It should also be borne in mind that a patent is
issued in England to the first inéroducer, without regard to the rights cof the
real inventor; therefore, it is important that all applications should be
entrusted to respongibleagentsin this country, who can assure parties that
their valuable inventions will not be misappropriated. The population ot
Great Britain is 81,000,000; ot France, 40,000,000; Belgium, 5,0600,000; Austria
38,000,000 ; Prussia, 25,000,000; German Confederation, 40,000,000; Canada
4,000,000: and Russia, 70,000,000. Patents may be secured by American citi-
zens in all of these countries. Mechanical improvemeuts of all kinds are
always in demand in Europe. There will never be s better timethan the
present to take patents abroad. We have reliable business connections
with the principal capitals of Hurope. A large share ot all the patents se-
cured in foreign countries by Americans are obtained through our Agency.

Address
MURN & COe
87 Park Row, K. ¥,

68 Circulars, with full informatien on foreign natents, furnished free.
The new patent law in Canada permits Americans to take patents there
n favorable terms.

Value of Extended Patents.

Did patenteeg realize the fact that their inventions are likely to be more
productive of profit during the seven years of extencion than the first
tull term tor which their patents were granted, we think more would avail
themselves ot the extension privilege. Patents granted prior to 1861 may be
extended for seven years, for the benefis of tke inventor,or of his heirs in casg
of the decease of the former, by due application to the Patent Ofiice, ninety
days before the termination of the pstent. The extended time inuresto
thebenefit of the inventor,the assignees under the first term having ro
rights under the extension, except bv special agreement. The ®overnment
tee for an extension is $100, and it is necessary that good professicnal service
be obtained to conduct the business befere the Patent Otfice. Full informs-
tion as to extensions may be had by addressing

MUANN & CO. 37 Park Row,N.Y,

L

Inventions Patented in England by Americans.
[Compiled from the Commissioners of Patents’ Journal.]

From August 24 to August 29, 1872, inclusive.

BLAST REGULATOR.—C. B. Knowles, J. E. Saunders, Nashville, Tenn.
FIRE ArRM.—J.J. Byers, Delta, N. Y. !
MACHINE FOR CUTTING TEXTILE MATERIALS.—A. Warth, Stapleton, N.Y.

W. F. Tobbins, New York city.
MACHINE FOR MAKING SCREW TAPS.—A. and A. E. Goddard, Essex, Conn,
OxYDIZING METALS.—T. S. Harrison (of Philadelphia, Pa.), London, Eng.
PAINT FOR SHIPS’ BorTOMS.—J. H. Bloodgood, New York city.
PERAMBULATOR.—J. B. Wightman, Brooklyn,N. Y.
PLues FOR BOILER TUBES.—R. A. Copeland, New York city.
PRINTING MACHINERY.—R. M. Hoe, New York city.
SewING MACHINE.—I. W. Hoyer, Philadelphia, Pa.
SEwiNg MACHINE.—T. S. Harrison (of Philadelphia,Pa.), London, England.
STEAM AND WATER GAGE.—C. H. Hall, New York city.
TYPE SETTING MACHINE. —S. D, Sperry, Hartford, Conn.
VESSELS FOR AcIps.—C. Morfit (of Baltimore, Md.), London, England.
WASHING ORES, ETC.—W. Rickard, Monitor, Cal.

NEW BOOKS AND PUBLICATIONS,

S

THE FLOWER GARDEN.

A new magazine, handsomely printed, devoted to floral matters, has just
been commenced by C. L. Allen & Co., 6 Fulton Street, Brooklyn, N. Y.
Price $1 a year. Thefirstnumber is before ug, and contains a great amount
of information on flowers, floral gardening, and the habits snd treatment of
plants, which we have not before seen. The publishers are practical gar-
deners, and do an extensive business as seedsmen; but they devote especial
attention toraising and dealing in bulbs. All the new and best varieties of
gladiolus, lilies, tulips, hyacinths, crocuses, etc.,are produced by them, and
information concerning the new varieties of all this class of flowers is con-
tained in the new magazine, which renders it very instructive to a great and
1ncreasing number of persons interested in bulb growing.

S dveriisenients,

RATES OF ADVERTISING.

Back Page = = = = = =« $1°00 a line,
Inside Page = = = 75 cents a line
or each insertion.

Engravings may head advertisements at the sams rate per
ine, by measurement, as the letier-press.

To Investors.

To those who have funds to invest in large or small
amounts, or who wish to increase their income from
means already invested in other less profitable securi-
ties, we recommend, after full in'vestigation, the Seven-
Thirty Geld Bonds of the Northern Pacific Railroad
Company. Bearing seven and three-tenths per cent.
gold interest, (equal now to 8)4 currency,) and sold at
par, they yield an income considerably more than one-
third greater than U. S. 5-20°s. They are Coupon and
Registered, the lowest denomination being $100, the
highest, $10,000.

Nearly one-third of the Main Line of the Road will
be completed and in operation with a large business
the present seascn. All the property and. rights of the
Compavny, including a most valuable Land Grant, aver-
aging about 23,000 acres per mile of road, are pledged
as security for the first mortgage bonds now offered.

All marketable stocks and bonds are received in
exchange at current prices. Descriptive pamphlets and
maps, showing Route of road, Connections, Tributary
Country, &c., will be furnished on application.

JAY COOKE & CO.,
NEW YORK, PHILADELPHTA AND WASHINGTON,
Financial Agents N. P. R. R.

LIND SLAT PLANERS, best in use. Cir-
culars tree, C.P.S. WARD WELL,Lake Village,N.H.

FOR SALE—Reynold’s New Steam Sagh,

Blind, and Door Factory in Port Deposit. Machln-

ehy new and in complete ruunipg order. Apply to or
iress I. E. REYNOLDS, Port Deposit, Maryland.

To Dyers and Textile Manufacturers.
NOW oUT,
THE MANUFACTURER'S REVIEW
AND INDUSTRIAL RECORD.
VOL. 5, NO. L

With SumI))lement containing Designs, Color Samples,
and velrags eceipte. Price per copy, 50 cts.

TRIAL RECORD CO., PUBLISHERS,
18 Exchange Pface, New York.

SELF PRIMING
“CINCINNATI STAR PUMP”

For Driven Wells. JOHN H. McGOWAN & CO.,Cinn.,O0.

NEW BOILER FOR SALE,

Tubular, 48 in. diameter, built by Pltkins Brothers, Hart-
ford, Conn. Has never been set up. ply
OSBORNE & CHEESMAN CO Ansonla, Conn.

OODWORTH SURFACE PLANERS,
$125. Planers and Matchers, $350. S. C. HILLS,
22 Courtlandt Street, New York.

FOR CASE-HARDENING.

Hydro-Carbonated Bone Black, containing three times
the Carburizing Power of the substances ordinaril
used, producing uniformly a hard tough caxe to the dept
of a half inch, if desired. Samples and clrculars sent by

OUGHTON

mail.
140 S. Front St. Pmladelphia, "Pa.
v orly mode of disposing of.
_P A T J ) N i S See” Patent kight Gazette.

Address Capt. HENRY GERNER, Pres. U.S. Patent Right
Association, 94 Chambers St., P. O. Box 4544, New York.

GENTS.—Headquarters for Agents’ Sup-

plies. The largest Mavuf’y of Agents’ Goods in the
U.S. We make 100 ¢ifferent fust-selling articles—largest
commussion ever offered: just the goods for State and
country fairs. Send stsmp tor Circular. WESTERN
NOVE{TY MANUF’G CO., Cleveland, Ohio.

N ACCEPTABLE PARTY IS WANTED

to invest $300,000 to $500,000 to manufacture a novel
and unequaled breech- loading army and sporting gun.
Its claims will be urged before the Army Boar

SPENCER HIATT, Belmont Hotel, N ¢w York City.

00D AND IRON Working Machinery.

Gage Lathes,Cabinet Makers’ Machinery,Shaping
Machlnes, Band Saws Shingle and Stave Machinery,
Band Saws, Cable and Sheaves for tr ansmitting power,
Epngine Lathes, Upright Drills, Key Seat Machines, etc.
lus, Catl, free. .BAILEY & VAIL, Lockport,N,Y.

OR SALE—A 24 in. Woodworth Planer and

Matcher, 4 Side; one 3 Side; also Moulding, Mortis-
ing, Stwklng, Tenoning Resawing, Variety, Elliptic,
Swing Saw, Band and Scroll Saws, French Band Saw
Blades, Belting, &c. (nearly new). G.HARVEY & CO.,
23 Ferry St., ew York City.

I AVING FACILITIES, would like the

manufacture of sor‘nve staple articles, Address
Highest Premium awarded by American Inst. Fair, 1871

‘W., South Athol, Mass.

An Indestructihle Coating for Irom, Tin and
Wood.

PRINCE'S METALLIC PAINT

is acknowledged, wherever known, to be the

BEST & CHEAPEST PAINT

in the market.
N Y. CENTRAL & HUDSON RIVER R.R.
SUPPLYDEPARTMENT, Albany, N Y., Oct. 25, 1871,
¢ Messrs. Prmce & Bass, 96 Cedar St., N.Y,—

Gents.: Our Csmpany have used your Metallic Paint
for several years. [or freight cars, car roofs and build-
ings, it has given us entire satisfaction. Yours.&c.,

H. M. ST. JOHN, Supply Agent.

Office of J. B. & J. M. COBNELL, PLAIN & O'KNAMEN-
TAL IRON WORKS, New York, Nov. 10,1
¢ Messrs. Prince & Bass—Gentlemen: Wehave nsed the
Prince’s Metallic Paint for several years, and believe it
to be the best metaluc palnt for iron work now in use.
You J. B. & J. M. CORNELL,
Iron Works and I oundry, 135 & 143 Centre St., N.Y.”

For Sale, Dry and in Oil, by the Trade and by
PRINCE & BASS, MANUFACTURERS,
66 CEDAR STREET, New York.

wﬁ‘ All packages are marked with name and trade-
mark

ODELS FOR THE PATENT OFFICE,

and ex enmental machinery ot all kinds. HOLSKE
MACHINE , 2i9 Cherry St., New York, near Jeffersor
8t. A special shog for Patent Models. Many years exne-
vience. Refer to Scientific American Office.

INCINNATI BRASS WORKS. — Engi-
neers and Steam F%j;ters’ Brags qukaBest Quality
ai

tlowest Prices. NEENHEIMER, Prop’r,

© 1872 SCIENTIFIC AMERICAN, INC.

You ask WHY we ean

price, &nd warrant T"‘L‘VG Yesﬂm
y, Send for illustrated eircular,
® which we refer to 800 Bank:
Werchants, &c. (some of
may know) asing our Planos in 40 States and Terrl
Us S Planc o« 865 Broadway, NMew Yo

ATENT INMPROV

VARIETY MOLDING MA&BIWEBY

CIRCULAL SaW BENGHES

For Machines and lnformanon. ad
GROSVLN(}R Lowell, Mass

K. PHOENIX, Bloomington Nursery,Ill. ;
e (00acres; 2lstyear 12 Green-B ouses,Trees,BUL BS,
HEDGE PLANTS, Nursery Stock: 4 Cata]ogu( 8, 20 ots.

RIGINAL PATENT AGENCY—Estab.
1859. Pate&ts Sold. Send for our Circular and List.

IBBS & CO., 11 Wall Street, New York.
8485

IVIL ENGINEERING SCHOOL or UN1ON

COLLEGE, Schenectady, N. Y. Thorough cours: of
instruction and field practice. Unrivaled collection of
apparatus. Graduates usually obtain situatiors. Tui-
tion, $30 per term. A:sistan:e rendered de Servmg siu-
dents. Forspecialinformation, address Prof.C. STALEY.
For information concerning the coliege courscs, Classi-
cal, scientific and Eclcctlc, address E. N. POTTER,
President.

Upright Engines and Tubular Boilers,
4 H.P., with all trimmings. Send for circulars,
VABIETY IRON WORKS Co., Cleveland, Ohio

For the Best and Cheapest, Ad-
UNCHIIQG dress THE STILES & PARKER
PRESSES, I’L E3S CO., MIDDLETOWN, COXX.

PLATIRUM M. RAYNOR,

25 Boud St., New York.
For all Laboratory and Manutacturing purposes.

AND SAW MILL.—Do work of 8 men,

Rip 8 inch lumber with ease. 'Thousands in use.
Agents wanted ever)where WM. H. HOAG, 32 Court-
landt Street New York

Om’I‘ABLE STEAM ENGINES, COMBIN-

the maximum ot etiiciency, durablllt,y arnd econ-

the minimum ot weight and prlce They are

dyely and favorably known, more thin 860 being in

use. All warranted satisfactory or no sale. Descriptive
circulars sent on apﬁlicanon. Addre

Ali CO. ' Lawrence. Mass,
93 Liberty “. New York,
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Srientific

Amexic,

208

$5,000,000.
HE INVESTMENT

AT A

LOW PRICE.
CHICAGO

CANADA 00T

First Mortgage Sinking
Fund 30 Years’

I PER CENT. GOLD BONDS,

Interest Payable April and October,
at Union Trust Company,
AT

90 & ACCRUED INTEREST.

This road is the western link in thenew AIR LINE
from BUFFALO to CHICAGO, and rans from the De-
troit River to Chicago in nearly astraight line.

The road is a part of the same line asg the Canada
Southern, and is being built by the same men, viz.: Mil-
ton Courtright, John F. Tracy, David Dows, Wm. L.
Scott, Henry Farnam, R. A. Forsyth, John M. Burke,
M. L. Sykes, Jr., all Directors either in the Chicago and
Northwest, or the Chicago, Rock Island and Pacific;
Geo. Opdyke, of the Midland Road ; Sidcey Dillon, Dan-
iel Drew, John Ross, David Stewart, Samuel J. Tilden
Kenyon Cox, and other prominent railroad men.

The Road, like the Canada Southern, will have steel
rails (60 pounds to the yard) throughout; is practically
straight and level; much shorter, and can be run with
greater speed and safety than any other road connecting
Buffalo and Chicago.

Twenty-five miles are finished and running; seventy-
five miles more are so far advanced as to be finished by
January 18t, and the entire road will be completed dur-
ing the ensuing year. Steel rails and ties for one-half
the entire road have already been purchased.

The builders of the road control enough of its Chicago
feeders to obtaln for it a profitable business from the
start, having projected the line to accommodate ex.st-
ing business, and having seen the necessity for another
trunk line between Chicago and the Atlantic seaboard
located expressly with the view of obtaining the cheap-
est transportation practicable.

The branch lines will make the shortest connections
between Chicago and Toledo, and Chicago and Detroit,
as well as between all these points and Buffalo.

The Canada Southern Bonds, in every particular like
these, were eagerly taken, the last of them several weeks
ago, by the best class of inventors, and were on the mar-
ket a shorter time than any other railroad loan of like
amount for years past,

The proceeds of these bonds will com-
glete the entire line, and we recommend
hem with the same confidence as we
did the Canada Southern, and regard
them as in every way a choice security.
Pawmphlets and all information furnished by

WINSLOW, LANIER & (O,

BANKERS,
NO 27 PINE ST. N. Y.

LEONARD, SHELDON & FOSTER,

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

B URDON IRON WORKS.—Manufactuxers

Pressure Engines,
kinds, Sugar Mills, Screw, Lever,
Presses, Machinery in general.
TAKER, 10 Front St., Brook.yn,

.}

Fortable Engines and ®oilers of all
Dr%p and Hydraulic
N1 BARD & WHIT-

Whalen Turbine, Norisksto purchaser. Send for
Pamphlet,free. SETH WHALEN & BRO..Ballston $pa,N.Y.

ATHE CHUCKS—HORTON’S PATENT
- from 4 to 36 inches. Also for car wheels. Address
K. HORTON & SON, Windsor Locks, Conr,

RISDON’S IMPROVED

Turhing Water Wheel

Is Cheap, simple, strong and durable:
A upon a test has yielded over 84 per
5 cent at full ﬁate, and over 76 per cent
at seven-eighths gate.
Send for eircular to
T. H. RISDON & CO.,
Mount Holly, New Jersey.

NEW PATTERNS,

"@{AGHINISTS’ TOOLS—all sizes—at low Erices.
B B. & R. J. GOULD, 97 to 113 N, J. R. R. Ave.,
Newark, N. J.

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

E. E. ROBERTS, Congulting Engineer,
15 Wall St., New York.

W. W. TUPPER & CO. Pat. Furnace Grates
‘f(‘((‘“’(ﬁ'({((
g € CECCETLECECELECCLLLALNY

1 y

Make stecam easier, with less fuel; do not warp; are less
weight, more durable, cheaper, and supcerior every way,
than other grateg. BSBend orders, and for circulars,

W. W, TUPPER & CQ., 206 West 8t., New York.

FOOT LATHES.—T. SﬁANKB, Baltimore, Md,

HOW 29, PATENTS.

SELL

Send for our explanatory circular, free by mail to
eny address,
E. E. ROBERTS & CO., Consulting Entﬁneers.
13 Wall St. New York.

of Pumping Engines for Water Works,High andlow |

RIVERVIEW Military Academy, Pough-
keepsie, N. Y. A thorough-going school for boys.

GENTS WANTED. Agents makemore mon.
tg at work for usthan at axlgthip%‘else. Particulars
Tee. G.3TINBON & Co.,Fine Art Publishers, Portland,Me,

BUY

JHE BEST.

...Boston. Mass.

Manufacturers of

hat o J3¢]

e

A. S. & J. GEAR & CO.,
<
Publishers of « Gear's Hlustrated Mechanical Advocate.”
Manufacturers and Dealers in all kinds of Woop & IRON WORKING MACHINERY,
N. B.—The best Muchinery selected regardless of Maker, furnished

EXGINES & MECHANICAL SUPPLIES. Warerooms the Largest in the U, States,
promptly at the lowest possible rates, and warranted.

56, 58, 60 & 62 Sudbury Street..

PATENT BAND
MACHINES

Of the most approved kinds
to saw bevel as well assquare
without inchning the table,
by FIRST & PRYIBIL, hereto-
fore at 452 10th avenue—now
removed to a more spacious
place, 461 to 467 West 40th
street, cor. 10th avenue, New
York,where we manufacture
various sizes of our well
known 8)wing, moulding
double spindle boring and
mortising Machines, general
and oval turnin athes,
Shatting, Pulleys, &c. &c.
et e Bt Sl
resent time, April 1st, o
make operate in New pYox-x City aione) are $250, $21%,
$350, and $400. To the largest a feed can be attached to
Teslit boards. A machine to reslit heavy timber is in
coustraction. Have on hand a large stock of best French
Band Saw Blades.

chines (of which at the

LAVERACK COLLEGE & Hud’n Riv, Inst.,
Claverack, N.Y. Rev. ALoNzo FLACK, A.M., Pres’t.
Term opens Sept. 9. 10 Departments. 18 Instructors.
DEDUOTION to gentlemen and ladies in NOkMAL class,
It Shinesfor All.

.

CHARLES A. DANA, EDITOR.

0—

The Leading Independent Newspaper
of America,

—_—

HE SUN now circulates between 110,000
and 120,000 cogies daily. It strikes at corrup-
tion wherever it exists, without regard to persons or
partiles. It is a fearless advocate of the rights of the
peovole.
HE SUN was the first to expose the Tam-
many Frauds. Its exposures created the rebellion
of the Young Democracy, the precurser to the downfall
of the notoricus Tammany Ring.
HE SUN was the first to expose the great
_ San Domingo annexation fraud. Its exposures con-
tributed to open the eyesof the United States Senate,
and save the pcople over $7.000,000. s
HE SUN was the first to expose Grant’s
nepotism and gift-taking, which draped the Presi-
dential dignity with obloquy and shame.
HE SUN was the first to expose the oper-
ations of Bancroft Davis, the Bribe-taker, and the
shameful influence of Spanish gold inmaking the Ameri-
can nation an accessory to the horrible butcheries of the
Cuban patriots.
HE SUN was the first to expose the cor-
ruption pervading the Navy, Post Office, and Indian
Departments. Under_ its exposures the chief of the In-
dian Ring was compelled to resign his office.
HE SUN was the first ta expose Grant and
Casey’s corruptions and usurpations in Louisiana.
'l‘HE UN wasthe firgt to expose the enor-
mous robberies of the carpet-bag Government of
the South, and the true character of Grart’s Ku-Klux
roclamations. Under its exposures, Congress has re-

ased to regnact the Ku-Klux bill. .
r{*HE SUN was the first to nominate that

Champion of Honesty, Dr, HORAQE GREELEY, for
gl'esident; Its f,ﬁ'et(_:tlve support was followed by Dr.

REELEY’S nomination.

As in the past, so in the future. THE SUN will be
no follower, but a leader in the great work of reform.
No thzief, however high, or of whatever influence, will be
spared.

pAs a newspaper, THE SUN stands unrivaled. I

rints all the n~ws, and trequent)y the most important
Pn advance of its cotemporaries. 1t is furnished to the
public at the cheapestv}mssible rate. As an adveriising
medium it is unequaled.

- o—
The Weekly Sun for the Presidential Cams-

paign. i

TaE WEEKLY SUN will be especially valuable during
the Presidential canvass.

It will contain fall and interesting accounts of all im-
portant events that mark the progress of the campaiga.

‘The union of independent voters of all parties to break
down Grantism and corruption, and rescue the Govern-
ment and the country, seems destined to be realized.

Such a combination is sure to sweep the fieid and
achieve a victory second only to the triumph of our
foretathers over the British armies and the British Gov-
ernment.

Tur WEEKLY SUN is the cheapest journal in the world.
It contains eight pages of readm% matter, and is in every
respect, beth as a family and political newspaper, fully
equal to any other published in the country, not mcrely
in interest and ability, but in the quantity of useful in-
formaltlion and pleasant entertainment which its columns
furnish.

THE WEEEKLY SUN is furnished to subscribers at the
uniform rate of one dollar a yearforeachcopy,always
payable in advance.

TERMS OF THE SUN.

DATLY, PER YEAR, TO MAIL SUBSCRIBERS.. !6 00

SEMI-WEEELY, PER YEAR........ 2 00
TEN COPIES TO ONE ADDRESS.. lg 88
TWENTY COPIES TO ONE ADDRESS.. g
¥1¢TY COPIES TO ONE ADDRESS .. 0 00

WEEELY, PER_YEAR 1 00

THE WEEKLY SUN—a large eight page
sheet—for the half year embracing the Presi-
dential Campaign, only

HALF A DOLLAR.

Address, THE SUN, NEW YORK CITY,

MARYLAND INSTITUTE, BALTIMORE.
TwENLY-FIFTH ANNUAL EXHIBITION
‘Will cpen Octotrer 1 and close October 31,1872, Articles
for devosit received September 23 to 28, inciusive. Gold,
Silver, and Bronze Medals will be awarded, also a Gold
Medal of Honor. Power, Shafiing, and Belting furnished
free of charge. Articles of merit or utiliry, in all the
useful or fine arts, are solicited. Send for circu'ars and

detailed information. C. W. BENTLEY,
President and Chairman of Committee.

.6 P RACTICAL SUGGESTIONS ON THE
SALE OF PATENTS, with FORMS and U. S.
CENSUS.’’ A bsok invatuable t o patentees—the fruit of
exFerlence and observation—explaing all kinds of sale-
able rights, how tocompute value of invention, how to
find buyers, points of patent law; has complete patent
forms and official census. On tinted paper,red-line bor-
ders. Warmly commended by inventors and press. Spe-

cimen pages free; book %%stﬁ)» id, $1.25.
. . SIMONDS, Hartford, Ct.

UERK’S WATCHMAN’S TIME DE.

TECTOR.—Important for all arge Corporations

and Manufacturing concerns—capable of controiling

with the u tmost accuracy the motion of a watchman or

gatrolman, a8 the same reaches different stations of his
eat. Send for a Circular. J. E. BUERK,

P. 0. Box 1,057 Boston. Mass,
N. B.—This detector is covered by two U. S. Patents.
Parties using or selling these instruments without autho-
r1ty from me will be dealt with according to law.

1832, SCHENCK’S PATENT. 1871

WOODWORTH PLANERS

And Re-Sawing Machines, Wood and Iron Working Ma-
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S
S8ONS, Biatteawan, N, Y. and 118 Liberty st., New York,

OOD-WORKING MACHINERY GER
erally. Specialties, Woodworth Planers and Rich
ardson s Patent Improved Tenon Machines. Nos. 24 anr
28 Centr®l, corner Union st., Worcester, Mass.
WITHERBY f{UGG. & RICHARDSON,

MPROVED FOOT.LATHES,

i Slide Rests, Hand Planers, Scroll Saws.
Superior to all others. Selling every where.

atalogues free.
N. H. BALDWIN
Laconia, N. H.

ICHARDSON, MERIAM & CO.

Manufacturers of the latest improved Patent Dan
iels’ and Woodworth Planing Machines, Matching, 8ask
and molding, Tenoning, Mortising, Boring, Shapug, Ver:
tical, and Circular Re-sawing Machines, Baw Milis, Sav
Arbors, Scrol. Saws lew%y, Cut-off, and Rip-saw Ma-
chineg, Spoke and Wood urning Lathes, and variout
other kinds of Vood-working Meachinery. Csatalogues
and price lists sent on application. Manufactory, Wor:
cester, Mass, Wareliouse, 101 Liberty st. New York. 171

HINGLE AND BARREL MACHINERY.—

Improved Law’s Patent Shingle and Heading Ms-
chix:e, simplest and best in use. 130, Shingle Heading
and Stave Jointers, Stave Equalizers, Heading Planers
Turners, etc. Address TREVOR & Co., Loekport, N.Y .,

Per month guaranteed sure
00 to 25@ ‘0 Agents everywhere sell-
Ing our new seven strand White Platina Clothes

Lines. Sells readily at every house. Samples iree.
Address the GIRARD WIRE MILLS8, Philadelplia, Pa.

Andrew’s Patents.

Heoisoless, Frictlon Grooved, or Geared Holst-
ers, suited i‘?every want.
Satety Store Elevators. Prevent Accident, 1f
ope, Belt, and Engine breal.
Smoke=HBurning Safeg Bollers.
Oscillafing Engines, Double and Single, 1-23 te
00-Horse_ power.
Centrifugal Pamps, 100 to 100,000 Gallons
oF Minute, Rest Pumps 1n the Worid, pass
nd, Sand, Gravel, Coal, Grain, etc.;, with-

AVEight, STaple, Durab E
Bend fgr élrolg ngﬁ I urable, and Economical,

‘WM. D. ANDREWS & BRO.,
: 414 Water street, New York.

Machinery,

‘Wood and Iron Working of every kind. Leather and
Rubber Belting, Emery Wheels, Babbitt Metal, &c.
GEO. PLACE & ©0.,121 Chambers & 103 Reade Sts. N. Y.

Machinists’ Tools.

‘The largest and most complete agsortment in thiscoun-

try, manufactured by
NEW YORK STEAM ENGINE COMPANY,

121 Chambers & 103 Reade Streets, New York.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, furnished in any lengths up
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable
Hangers. GEORGE PLACE & CO.

121 Chambers & 103 Reade Streets, New York.

Sturtevant Blowers

Cf every size and description, constantly on hand.
GEORGE PLACE & CO.,
121 Chambers & 103 Reade Streets, New York,

WILDER’S

Pat. Punching Presses

For Railway £hops, Agricultural Machine Shops, Boiler
Makers, Tinners, Brass Manufacturers, Sllversmitﬁs, &c.
warranted the hes%})roduced. Send for Catalogie, &C.
XEW YORK STEAM ENGINE CO.,
121 Chambers & 103 Reade St., N.Y.

ASON’S PAT'T FRICTION CLUTCHES

are manufactured by Volney W. Mason & Co.,
Providence, R. 1. Agents, L. B. BROOKS, 60 Ciiff st.,
New York; TAPLIN, RICE & CO.. Akron, Ohio.

P.BLAISDELL & Co.,

ANUFACTURERS OF FIRST CLASS
MACHINISTS’ TOOLS, Send for Circulars,
Jackson st., Worcester, Mass.

A NY ONE having a Patent Right for Sale,

address “NATIONAL P. R. AGENCY, Philadel-
phia, Pa.
as above,

$100 per week. Agents wanted. Address

RING SPINNING

IMPROVED SPINDLES-9,000 revolutions per minute.
Bobbin driven positive. BRIDESBURG MANUFAC-
TURING COMPANY, Philadelphia, Pa,

PROPELLER PUNMP

Capacity from 1,000 to 100,000 gallons per minute. No
Valves or complicated machinery. Address WM. B.
BUCK, Sec’y, 67 North Front St., Philadelphia, Pa.

OF THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World.

A year’s numbers contain over 800 pages and several
hundred engravings of new machines, useful andnovel
inventions, manufacturing establishments, tools, and

- P Wi
# 0.BOX 143 PITTSBURGH, PA,

Breech-Loading Shot-Guns, $40 to $300. Double Shot

ups, $8 to $150, Single Guns, 83 to $20. Rifles. $8 to $i5.

evolvers, $6 to $25. SEND STAMP FOR PRI¢E LIST.
Army guns, Revolvers, etc., bought or traded for.

HE Union iron Mills, Pittsburgh, Pa. The
attention of Engineers and Architects is called t¢

our improved Wrought-iron Beams and Girders (patent-
ed), in which the compound welds between the stem and
flanges, which have proved so oblectionable in the ol¢
maode of manufacturing, are entirely avoided, we are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For cescriptive lithograph addrest
Carnegie,Kloman & Co. Union Iron Mills Pittsburgh, Pa.

EDWARD H. HOSKIN,
CONSULTING AND ANALYTICAL CHEMIST,

Lowell, Mass.
. Chemistry as applied to the Arts, Manufactures and
Medicine.

THE «PHILADELPHIA”
HYDRAULIC JACK.

ISTON guided from both ends ; all workin

é)arts guarded from dust; single or double pumps,
cylin erf:f shafts, rocker arms, pistons,ete., entirely steel.

No.14 N.5th st., Philadqlphia, ;
Now i3 Qi s Kow Yok | PHILIP S.JUSTICE.

N RENCH RANGES,
Deane’s Patent.
CEILSON’S NEW

CONK FURNACES,
‘Wholesale and Retail.

BRAMHALL, DEANE & CO.,
295 Water St., New York.

WOODBURY’S PATENT

Planing and Matching

and Molding Machines,Gray & Wood’s Planers,Self-oiling
3aw Arborg, and other wood working mac‘ulneg.
0D3 %91 Liberty street, N, Y.
87 Sudbury street, Rosto’ .

fend for Circulars.

Buy BARBER’S BIT BRACE.

FOR LOCOMOTIVE and Stationary Engine
Slide Valve Seat Planers, Long’s Patent, and the
best Hand Pigner in uge, addregs

H. C. PEASE & CO., Worcester, Mass.

WOODWARD'S COUNTRY HOMES.

f’ DESIGNS and PLAXS for
!} Houses of moderate cost,
$£1.50, post paid.
Y ORANGE JUDD & CO.,
PuBLISHERS,215 Broadway, N. York,
%~ Send for Catalogue of all books
on Architecture, Agriculture, Field

Sports and the Horse,
Maochinery.

'SAFETY HOISTING

OTIS Sseniaery,

8
No, 348 BROADWAY, NEW YO.

© 1872 SCIENTIFIC AMERICAN, INC.

pro
The SCIENTIFIC AMERICAN is déVoted to the inter-
ests of Popular Science, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the In-
dustrial pursuits generally, and is valuable and instruc-
tive not only in the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuilts
should think of doing without the SCIENTIFIC AMERI-
©AN. Every number contains fromsix to ten engravings
of new machines and inventions which cannot be found
in any other publication.

Chemists, Architects, Millwrights and Farmers

The SCIENTIFIC AMERICAN will be found a most
useful journal to them. All the new discoveries in the
science of chemistry are given in its columns; and the
interests of the architect and carpenter are not over-
looked, all the new inventions and discoveries apper-
taining to these pursuits being published from week to
week. Useful and practical information pertaining to
the interests of millwrights and millowners will be found
published in the SCIENTIFIO AMERICAN, which informa-
tion they cannot possibly obtain from any other souree.
Sulijects in which planters and farmers are interested
willbe found discussed in the SOIENTIFIO AMERICAN
many improvements in agricultural implements being
illustrated in its columns.

We are also receiving, every week, the best scientific
journals of Great Britain, France, and Germany; thu
placing in our possession all that is transpiringin me-
chanical science and art in these old countries. We
ghall continue to transfer to our columns copious ex-
tracts, from these journals, of whatever we may deem of
interest to our readers.

TERMS,
One copy, One year - - = =« = - $3.00
One copy, six months = - m = - - 15
One copy, four months - - - - - 1.00
Ten copies, one year, each $2.50 25 00
CLUB RATES { Over ten ct')pies, samé rate, each 2.50

One copy of Scientific American for one year, and

One copy of engraving, * Men of Progress,’” - 10. 00
One copy of Scientific American for one year,

and one copy of ‘Science Record,” - - - 4.0
Ten copies of “ Seience Record,” and ten copies

the Scientific Americar for cne year - . - 85.00

CLUB PREMIUMS.

Any person who sends us a yearly club of ten or more
copies, at the foregoing club rates, will be entitled to one
COPY, gratig, of the large steel plate engraving, *“Men of
Progress.

Remit by postal order, draft or express.

The postage on the Scientific American is five cents per
quarter, payable at the office where received. Carada
subscribers must remit, with subscription, 25 centsextra
to pay postage.

Addressall letters, and make all Post Office orders or
drafts payable, to

MUNN & CO.,

37 PARK ROW NEW YORE,
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Advertisemenis.

Advertisements will be admitted on this page at the rate of
81.00 per lne for each insertion. Engravings moy
head advertisements at the same rate per line by meas-
wurement, as the letter- press.

Thevalue of the SOIENTIFIO AMERICAN a8 an advertising
di t be over- estimated. Itscir isten
times greater than that of any similar journal now pub-

lished. Itgoesinto allthe States and Territories, and is

Scientific

of John A.

B. Boston, M

d

F. Sturtevant,
Dear Sir,— We have cha
Biower. The time in melting
We are melting 225,000 \bs. (12
running time.) it works well.

——

The Bessemer

americi,

[SEPTEMBER 28, 1872.

Steel Works,

Griswold & Co.
Troy, N. Y., May 3, 1872.

ass. .
your No. 8 for your No. 9 Pressure
about the same with either Blower.
-2 tons,) Pig {ron. daily, (20 hours

BARNEY NIEE, Supt.

read in all the principal libraries and reading-rooms of
the world. We invite the attention of those who wish to
make their business known to the annexed rates A busi-
ness man wants something more than to see his adver-
tisement in a printed newspaper. Hewants circulation.
I it is worth 25 cents per line to advertisein a paper of
three thousand circulation, it is worth 2.50 per line to
advertise in one of thirty thousand.

ASPHALTE ROOFING FELT.

A e e

T SRS ST

CHEAP, durable, and light permanent

Rooflng tor Rail Road Devots, Engine Houses
oundries, etc. Also, improved Sheathing Felt and

general Roofing materlals. Descriptive Circular. Sam-

ples, and Price List sent free, by . H. MARTIN,
70 Maiden Lane & 9 Liberty St., New York.

Botilers & Pipes covered

‘With “ ASBESTOS FELTING;” saves 25 per cent in
fuel. Send for circulars,

Asbestos Felting Co.,

Nos. 316, 318, 320, 322 Front St., N.'Y.
B2 Asbestos in all quantities ana qualities for sale.

OARD OF ENGINEERS oF THE FOURTH
AVENUE IMPROVEMENT.

OFFICE GRAND CENTRAL DEPOT.
NEW YORK, Sept. 5, 1872.
A\ \

NOTICE TO CONTRAGTORS.

Sealed proposals will be received by the undersigned
at this oflice, until twoo’clock of the thirtieth day of Sep-
tember, 1872, for all the work on the Fourth Avenue Im-
provement between ®¢h St. and Harlemriver, embracing
8 large amount of heavy work, excavation, tunnels,
walls, brioges, &c.

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

makeexplanations. B
ALLAN CAMPBELL. Board of En-
ALFRED W. CRAVEN, | gineers Fourth
EDWD. H. TRACY, Avenue Im-
J. C. BUCKHOUT, provement.

Brass & Copper
SEAMLESS TUBING

FOR LOCOMOTIVE, MARINE, AND
STATIONARY BOILERS.

Merchant & Co.,

507 Market Street, Philadelphia.

Time is Money!

O

A WALTHAM WATCH

WILL GIVE YOU

A GREAT DEAL OF TIME FOR A
VERY LITTLE MONEY.

And if You Send a Letter as Follows:

Messrs. Howard & Co.,
No. 865 Broadway, New York:

Please send me your Price-List of Waltham
Watches for 1872, as per advertisement tn SCIEN-
TIFIC AMERICAN,

(Sign Name and Address in full,)

You will receive, Bostpald‘ by return mai]i our Price-

List, which describes all the different grades of watches,
gives weight and quality of the cases, with prices of
each, and also explains our plan of sending Single

‘Watches by Express to any part of the cm&ry, no mat-

ter how remote, with the privilege of examination before

paying the bill. Two new Watches have been added to
the list, the ‘“Boy’s Watch and the ‘Railroad Time-
keeper.”’
R

MONEY for any wate_h that i8 not satisfactory. Address,

HOWARD & €O., No. 865 Broadway, New York.
R M

Please keep in mind that we will REFUND the

Residents of Ca ifornia, Oregon and other distant
places will find & great advantage in dealing with us.

WIRE ROPLE.

JOHN A. ROEBLING’S SONS,

MANUFACTURERS, TRENTON, N. J.

OR Inclined Planes, Sta.ndm%Ship Ri%ging
Bridges, Ferries, Stays, or Guys on Derricks & Cranes,
ller Ropes, Sash Cords ot Copper and Iron, Lightning
Conductors of Copper. Special atiention given to hoist-
ing rope of all kinds1or Mines and Elevators. A&Jlg for
circular, givixi‘g price and other information. nd for
?amphlat on Transmission ot Power b ire Ropes. A
arge stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

guaranteed the cheapest and best in use. Thirty
8’ trial given. Send for illustrated circular and

;BEACH’S Scroll Sawing Machine,Improved,
j!;g. Address H. L. BEACH, 90 Fulton St., New

ork.

g=~ T. V. Carpenter, Advertising Agent. Address
Box 113, New York city.

A. S. CAMERON & CO.,

ENGINEERS,
Works,foot o1 East 23d
street, New York city.

Steam Pumps,

Ada&),ted to every possi-
ble duty.
Send for a Price List.

L.W.Pond---New Tools.
EXTRA HEAVY AND IMPROVED PATTERNS.

ATHES, PLANERS, DRILLS, of all sizes ;
Vertical Boring Mills, ten feet Bwlnﬁ, and_under.
Milling Machines, Gear and Bolt Cutters; Hand Punches
and Shears ter Iron.
Ottice and Warerooms, 98 Liberty st. , New York ; Works
at Worcester, Mass.
. C. STEBBINS. New York, Aeent.

&lways Reliable.

Wright’s Double-Acting Bucket-
Plunger

STEAM PUNDS,

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

United States Electro Motor

and Battery Co., 19 Court-
landt Street, New York.

o—

We offer_to the public our “Nitro
Chromic Battery’ assuperior to any
now in the market in regard to its
f extraordinary durability and inten-
sity of current, cleanliness, cheap-
ness, and free irom all odors. We
guarantee its satisfactory opera-
jcion for Telegraph, Signals, Plat-
¥ ing, etc.
% Combined therewith
nish ELECTRO MOTORS FOR OR-
GANS, DENTISTS’ AND JEWEL-
ERS’ LA’I‘EES, PUMPS, SEWING
MACHINES, etc.

EW TOOL GRINDER—Indispensable for

N Mani’rs of Passenger Cars, Sash,;Blinds, Mouldings.
&e. Address AM. TWIST DRILL CO., Woonsocket,R. L.

we_algo fur-

The fact that this Sharting nas 75 per cent greater
strength, a finer finish,andistruer to gage, thanany other
in use,renders it undoubtedly the most economical. We
are also the sole manufacturers of the CELEBRATED COL-
LINS PAT. COUPLI N&, and furnish Pulleys, Hangers, etc.,
of the most approv ed styles. Price lists maiﬁs on app li-
cation to JONES & LAUGHLINS,

120 Water street. Pittsburgh, Pa.
190 S. Canal st., Chicago.
Stocks of this Shafting in store and tor gale by
FULLER, D, & FITZ, Boston, Mass,
GEO. PLACE & CO.. 128 Chambers street, N, Y.
PIERCE & WHALING, Milwaukee, Wis.

S.N.HARTWELL, Eng’r. Steam
MAUHINERY Euglnes,Steam Pumps & Machin-
s ists’ Tools, 93 Liberty St., N.Y.

Fairmount Machine Works,

OFFICE, 2106 WOOD STREET,
Philadelphia, Pa.
MANUFACTURE A8 SPECIALTIES:
Power Looms, with improved Box Motions.
Shafting, with Patent Self-Oiling Adjustable Bearings.
Improved Bobbin Winding Maclhines—wind direct from
ank to Shuttle.
Bobbin, also Beaming and Dyeing Machines.

Damper Reg. Pat.Gage Cocks. Water Feed Reg’s.

. O~

AND INDORSED BY
E FROM THE AMERI-

ED IN 1870
CERTIF1CAT
CAN INSTITUTE IN 1871, AS

THEBESTARTICLE IN THE MARKET.

The ¢ Asbestos Roofing?’ is a substantial and re-
liable material, which can be safely used in place of Tin,
Slate, etc., on steep or flat roofs, in all climates, and can

be easily and cheaply transported and applied. It is
finished on the roof with the ‘“Asbestos Roof Coat=
ing,’’ prepared ready for use. (Also valuable for re-
storing old Tin, Shingle and other roofs.) Also, manu-
facturer of ASBESTOS BOILER FELTING, Rooﬁug and
Sheathing Felts, Fire, Water and Acid-proof Composi-
tio-s!, Paints, &c., and dealer in “ ASBESTOS, ASPHAL-
TOM,” &c. ASBESTOS BOARD, an entirely new article,
for covering Locomotive Boilers, Caloric Engines, Hot
Air Pipes, &c., and for flat Packing for '*Man Hole
Plates,” ('%askets, &c., on Boilers, Oil Stills, &c. In
sheets 80x40 inches, from 1-16 to }{ inches thick. Also,
ASBESTOS' PAPER for Linings, etc.

Send for Descriptive Pamphlets, Price Lists, Terms to

D tarssssiea H, W. JOHNS,
it 181 . .
I 78 willint 'Sto Now York.

VENEERS

AND

HARDWOOD LUMBER.

BUTTERNUT, FRENCH AND AMERICAN
WALNUT, ASH AND CHERRY BURLS; HUNGARIAN
ASH, BIRDSEYE & BLISTER MAPLE, etc. etc.

§¥~ Mahogany, Rosewood, Cedar, etc., in boards
plank, and logés.y'Lmi%e and cholce stock at low prices,
GE W, READ

GEO o »
110 & 172 Center St.. New York,
Mill and Yard, 186 to 200 Lewis, bet.5th & 6th Sts. E.R.
Send for Catalogues and Price List.

The Union Stone Co.,

Patentees and Manufacturers of

EMERY WHEELS & EMERY BLOCKS;

In Size and Form toSuitvarious Mechanical Uses;
GRINDERS, SAW GUMMERS, DIAMON
TOOLS, and WOOD’S PATENT
NIFE-GRINDER,
For Planing, Paper Cutting, Leather Split=
ting, and other Long Knives.

OFFICE, 29 IE!LBY %gl}ﬁg’r,tBos%ton,t I\ldqass.Y X

er reet, New York,
BRANOE OFFIOES { 5 Comnierce Street, Philadelphia.
8 Send for circular.

AT. SOLID EMERY WHEELS AND OIL
STONES, tor Brass and Iron Work, S8aw Mills, and
Hdge Tools. Northamvton Emery Wheel Go. LeedsMass.

Universal Wood Worker,
Horizontal and Upright Boring Machines.
g2~ Superior to auy in use.
McBETH, BENTEL & MARGEDANT, Hamilton, Ohio.

American Saw Co.

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

MANUFACTURERS OF

Patent Movable-Toothed

CIRCULAR SAWS,

Patent Perforated
Circular, Mill,

AND

Cross-cut Saws.

" 8 Send for Descriptive Pam-
phlet. :

** ONE POUND OF TEETH SAWS

EMERSON; SAW
FORD & CO,
BEAVER

Extra Teeth
Fifteen Cents each.

2,000,000 FEET OF LUMBER.

THE BAND SAW!

Its ORIGIN and
ISTORY, with Engravings of the OLDRST

MACHINE, sent gratis. Address RICHARDS, LON-
ON & KELLE’Y. 22d st (above Arch), Philadelphia.

EORGE PAGE & CO., Manufacturers o 4
Portable and Stationar,
STEAM ENGINES AND BOILERS;
Patent Circular, Gang, Mul%}, and Sagh
SAW MILLS, with OUTFITS COMPLETE,
combining all reliable improvements—Grist Mills; Shin-
gle Machines; Wood Working and General Machinery.
Send for Descriptive Cata o%ues. Address No. 5 W.

altimore Md.

Schroeder Street,

Working Models

And Experimental Machinery, Metal, or Wood, made to
order by J. ¥. WERNER, 62 Center st.,N. Y.

ITRON STEAMSHIP BUILDERS,

GAFTE & LEVY,

PENN WORKS,

MARINE ENGINES, BOTLERS. AN BUILD
ERS OF COMPOUND ENGINES,
PHILADELPHIA PA.

i

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWELL & CO., Charlestown, Mass.

in 1858.
HE TANITE CO.’S GOODS are kept in
Steck, and gold at Factory Prices, by CHAMPLIN &
ROGERS, 214} East Madison 8t., Chicago, who are 8180
Exclusive Western Agents for the New York Tap and
Die Co.’s goods, and Dealers in Railway, Mill, and Ma-
shinists’ Supplies.

TO INVENTORS.

“ . .
The “ Consolidated Fruit Jar Company,”
having superior facilities for Manufacturing Spun,
Pressed, or Stamped Sheet Metal Goods, make a Spe-
cialty of getting up Samples or Models as desired, Hav-
ing connected with our Manufactory a Machine Shop,we
can offer unusual facilities to those desiring to pertect
their inventions, Address H. E. SHAFFER, Treasurer,
49 Warren St., New York City.

Canadian Inventors,

Onder the new Patent Law can obtaln patentson the
same terms a8 citizens.
For tull particulars address

MUNN & CO.,

MORRIS, TASKER & CO.,

MANUFACTURERS OF

Aumerican Charcoal Iron Boiler Tubes.

Wrought-Iron Tubes and Fittings,
For Gas, STEAM, WATER AND OIL.

& Steam and Gas Fitters’ Supplies, Machinery for
Coal Gas Works, &c. &c.
NO. 15 GOLD ST., NEW YORK,

ANSOM SYPHON CONDENSER perfects

and maintains vacuum on Steam Engines at cost of
one per cent its value, and by its use Vacuum Pans are
run with full vacuum without Air Pump. Send to WM.
ALLEN. 51 Chardon_St., Boston, for a personal call,or
the Company, at Buffalo,N. Y.,for a circular.

RON PLANERS, ENGINE LATHES,
Drills, and other Machinists’ Tools, of superior qusi-

ity, on hand, and finishing. For sale low. For Descriﬁ-

37 Park Row, New York

tlon and Price sddress NEW HAVEN MANUFACTU.
| ING CO. New Haven, Cons,

© 1872 SCIENTIFIC AMERICAN, INC.

Dianond-Pointed

'STEAM DRILLS.

HE adoption of new and mmproved applica
tions to the celebrated Leschot’s patent, have made

these drills more fully adaptable to ever;
ROCK DRILLING. heir unequailed efiiciency and
economy are acknowledged, both in this country and
Europe. The Drills are built of various sizes an pat-
terns; WITH AND WITHOUT BOILERS, and bore at a

iform rate, of THREE TO FIVE INCHES PER MIN-

TE in hardrock, 1§?eGare adapted to CHANNELLING

variety of

GADDING, SHAF1T LLING, and open cut
work; alsg, to DEEP BORING FOR TESTING THE
VALUE OF MINES AND QUARRIES. TEST CORE

taken out, showing the character of mines at any depth,
Used either with steam or compressed air. Simple and
durable In comstruction. Never need sharpening., Man-

ufactured by
THE AMERICAN DIAMOND DRILL CO.
iberty St., New York.

No. 61

LUBRICATORS.
REYFUS’ celebrated - Self-act-
ing-Oilers, for all sorts of Machinery

and Shafting, are reliable 'in all seasons,

savlng 15—9 per cent, The Self-acting Lu-
bricator for Cylinders i8 now adogﬁed by

s over80 R.R. in'the U.S., and by hun

. stationaryen nes. ‘- Send for a circular to

NATH & DREYFUS, 108 Lib erty St.,N.Y .

PANCOAST & MAULE
PHILADELP HIA. Pa.
IMPROVED - CAST IRON

<~RADIATORS>

SEND~ FOR CIRCULAR.

MACHINER
Milling Machines.

STANDARD, UNIVERSAL, INDEX AND PLAIN.
Send tor illustratedc talogue to the BRAINARD MILLING
MacHINE COMPANY, 80 Milk St., Boston, Mass.

TRUE TIME FOR $1.-50,000 SOLD,
o MAGN%TI.S: TI(%E'KEE 00MPASS AND IN.

1 DICATOR.
1l
YBO|

o7, bo
OROIDE
n order—if faivly nvad—for twe yoars,  Nathing
foct trinmph m will he sent It & nesi. propai
Ty one. Ordet
t

"
adddres, for only &1 3 for 82, Gicouinre sent fras. 3
Grom she Hols Amesinsa Age tlahosos Vie

'STEPTOE, MCFARLAN & (0.,

Manufacturers of the most improved Patent Daniels,
Woodworth & Farrar Planers, Sash and Mould.ag, Ten-
oning and Mortising Machines, Wood-turning Lathes,
and every varlety of Wood-working Machinery. Cuts
and prices sent on application. Warehouse and Manu-
factory, No. 214 to 220 West Second Street, Cincinnati, O.

THE HEALD & SISCO

NEW and 2d-HAND,---
Send forCircular. CHAS. PLACK
3 & CO.. 60 Vesey st.. New York.

RS

HORIZONTAL PUMP,
. "ERVEJ GG % SARITI HILM

PATENT CENTRIFUG UMPS,
VERTICAL AND HORIZONTAL, |

RE USED ALL OVER THE UNITED STATES

and the Canadas, and algo 1 Great Britain. Send

for our new Illustrated Pamphlet, containing hundreds

of references to Taunners, Paper-makers, Contractors

Brick-makers, Distillers, etc.,with 20 pages of the strong-
est Hossible testimony. (Ten pages of references.)

Address  HEALD, SISCO, & CO., Baldwinsville, N.¥:

The H. & S. Pump took the First Premium at the

recent Louisiana,. State Fair, over the most celebrated

Centrifugal Pumps known in the United States, including

one from New Yerk. Asa Wrecking-pump, and as an

Irrigator, it is unrivalled, both for cheapness and effi-

ciency. It also makes a splendid Fire Pump.

i

The *“ three ply > Roofing is a perfect success
eet in use. Circulars and samples sent * free.
ROOFING CO., 13 Maiden Lane, New York.

ODD & RAFFERTY, Manufacturers of
Steam Engines, Boilers, Flax, Hemp, Tow Bagging,
Rope and'Oakum Maehinery. Steam Pumps and Govern-
ors \ways on hand. Also Agentsf or the New Haven Man-
ufacturing Co.’s Machinists” Tools. ‘We invite espe-
elal attention to our new, improved, Portable Steam Kn-
gines. Warerooms. 10 Barclay st. Works Paterson, N.J

PORTLAND CEMENT

F the well known manufacture ofb
Bazley White & Brothers, London, for sale by
v JAMES BRAND, 55 Cliff St., N. Y,

Trade-Mark Patents.

MUNN & CO. desire to call the attention of manufac-
urers and business men generally, to the irnportance of
the 1aw of patents, as applied to trade-marks for business
purposes. :

Any person, firm, or corporetion, domiciled in the
United States, or in any foreign country affording similar
privileges t citizens of the United Staies, can obtain the
right to the exclusive use, for THIRTY YEARS, of any
TRADE-MARK, consisting of any new figure, or design, or
any new word, or new combination of words, letters,or
figures upon their manufactures.

his protection extends to trade-marks already in us
or any length of time, or about to be adogte L

Full” information on this important subject can oe ob.

tained by addressing
muU 0.

) NN & O
27 Park Row. New York.
HE “ Scientific merican” is ngrinted with
K.

CHAS8. ENEU JOHNSON & CO.” Tenth ard
Lombard-sts. Philadelphia and 59 Gold st. New ¥York.

3 20,000,020
 MICA

ohn






